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An opportunity realized ........ sess 6058 
Car Department Officers Association: 
Address: 
Brinkworth, J. J., A challenge to car 

SUPETVISOTS ...... e о ааа . 626 
Doolan, J., F.. Operating and me- 

chanical forces must cooperate 626 
Hogan, P. J., Building shipper and 

passenger good мЇЇ............. 625 

Election of officers. .......- 624 
Reports: 

,A.R. loading rules ..... eat 632 
Air-conditioning equipment ....... . 631 
Air-conditioning equipment mainte- 

nance ............. ооданда (285. 
Car department supervision ......-- 630 
Interchange and billing rules ....... 628 
Modern general repair shops ..... 627 
Locomotive Maintenance Officers Assn.: 
Addresses: 
Galloway, A. K., Neglected mainte- 

nance of steam locomotives ...... 609 
Hawthorne, J. W., Effecting economy 

with steam locomotive ........... 608 
Hitch, C. B., Maintenance of steam 

power ... 15 
Morris, J. 

brake tests ............... tee sy 610 

Election of officers ............. Я 609 
Reports: 
Engine terminals for steam power.. — 60* 
Heavy overhaul of Diesel engines .. 615 
Introducing steam personnel to the 

Diesel а.а... ee. 613 
Modern Diesel servicing stations .... 622% 
Preparing Diesels for winter opera- 

EA A CEA LE peor" . 619 

raining of mechanical ersonnel... 61 

Master Boiler Makers оса : 
Address: Relyea, К. D., Advantages of 

top spray boiler checks ............ 639 

Election of officers ................. 635 

Reports: ` 

Boiler maker and smoke ahatement.. 635 
Boiler washing. Hot blow down versus 

cool down ............. ——— 637 


Cool-down system of boiler washing 


Coordinated Railroad Mechanical Assn.— (Continued: 


Master Boiler. Makers Association —(C ontin 
Reports—(Continucd) 
(1948) ..... . 
Modern boiler and firebox ste 
Staybolt applicatiof and maintenance 
Program, September, 1949 „seee. 7 sn 
Rawway Fuel & Traveling Engineers 


Assn.: 
Addresses: 
Tobey, J. E., Coal operators and the 
railroads ....... MELDE 
Wright, Н. С., Why Diesels on the 
Pennsylvania? .....t reece 
Election of officers ..... nt 6n 
Reports: р 
Brake devices, Electro-pneumatic. . . 
Controlling smoke at Washington 
Terminal .....: Mua asd CES ia 


Economical operation of stokers ...- 
Education and duties of road foremen 
Education of Diesel crews 
Education of steam engine crews... - 
Front ends and агсһез......, 
Heating — Diesel.hauled passenger 
trains ...... +++ ^ Е 
Saving fuel on oil-burning locomotives 
Storage coal 
Trends in fuel cost and use . 
Registration 


Cord trolley for monorail hoists, Manning, 
Maxwell & Moore, Inc. ..... ceret 
Corrosion resistant materials (Elec. Sec.) .. 
Costs: 
Diesel maintenance and operating (C. of 


a RETETE TEITE TE EE a 


Electrical maintenance on, Diesel locos. . 
Jacks and jacking operations, by F. H. 
Schwerin ........- pee ogee era erate 
Locomotives, Steam, Modernized (C.& 
Operating, New motive power reduces 
(L.&N.) eee Rhet tl 
Radio communication power supply for 
caboose (0.&К.С.\/.).......--.,. a 
Reducing, with mechanization (Mech. 
Div.) «eMe 
Repair, Future ........+- ertt 
C-O-Two Fire Equipment Co. 


Dry chemical 


fire extinguisher .. : И 
Couplers report (Mech, Div.) ....... 
Crane Co., Bonnet sealing diaphragm valve . 
Crane Co., Railroad lavatories ............; 
Crane, Jib, for passenger car work (Santa Fe) 
Crane, Traveling, with fluid drive, Whiting 

ЕЕРЕЕ оеша deis ec Deli ee SA woe aa risp e 
Crocker-Wheeler Electric Manufacturing Co., 

600 series d.c. motor ..... enn t tn] 

Form BW wound-rotor motors ......... 
Grooving 


ПІСНЕ gU 
Curtis, C. G., A.S.M.E. honors ...... utri 
Curvature, Track, Maximum, for six-wheel 

switcher ....... eos MEME 
Cylinder, Brake. leakage ...:.--s rey mm 
Cylinder cocks. Jig for removing (T.&P.) .. 


D 


Davidson, E. H.: 
heads Burcau of Locomotive Inspection . 
Locomotive maintenance standards (Coor- 
. dinated Railroad Mech. Assn.) .....-- 
Davies, George M.: 
Locomotive boiler questions and answers 
27*, 78, 143, 204, 2065, 393*, 508, 571 
Questions and answers on locomotive prac- 
tice ... 28, 77, 142, 264, 394, 509, 574 
Degreaser Hand-operated, Model 625, Detrex 
отр. ... pe 
with .. 
Dehydrator, Fuel oil, Diesel, Erie Meter Svs- 


Саг», Passenger (А.С.Е.) ern 
Demmler, P. E., Cleaning Diesel motors and 
generators ЖИЫНЫНЫН — as 
Densitometer, Baird, for lubricating oil tests 


(D.&R.G.W.) 


Radio communicatio ower supply, Ca- 
„boose, Selecting, by È H. Musgrove 2d 
Vista-Dome cars, California Zephyr... 
Ne-Scalers for Diesel cooling systems, Butler 
Engineering Co 
Detrex Corp., 
кгеазет..............._...... к 
Detroit, Toledo & Ironton Diesel shop at Fla 
DO ew eK RE ES 
Device for handling 


Model `625 hand-operated de 


officers .. Soa e cede "nb 
Diesel Engine Manufacturers’ Assn., R. © 
Ogg appointed educational director . 


* Illustrated article; $ editorial; $ commu: 


кей. 


505 
649 
632 
49U 


Fire extinguisber, Dry chemical, C-O-Two 


Fire Equipment Co. .................... 588* 
Fire protection, Diesel (Mech. Div.) ........ 451 
Firebox temperatures, Coal-burning loco. .... 738 
Flame-cutting bevel cdges of boiler plates ... 78 


Flame-cutting methods in shop operations ... 253* 


Flange, Welding, for air-brake piping, Wat- 
son-Stillman Ый, аа... ee жа. esee 524* 

Flanging operations, Locomotive “к. Y JC.) .. 1y9* 

Flashlights (see Lighting equipment) 

Fluelignts (see Lighting equipment) 

Floor plate, Steel-abrasive, Non-skid, Alan 
Woed Steel Со. raa EEA lee 758* 

Flua-Injection method for flame: cutting 254° 


Forbes, S. Guy, Solderless terminals .. 1340, 521 


Forty-hour week, by G. Metzman ( Mech. . 
Div.) харс EANAN 324, 450$ 
Frame 


gn, Mikado ‘type locomotive 
am, Laying out (CL&N.W.) Уе: 
M elded steel, for maxnatlix testing of 

couplers (À.T.&SE.). cece eee cae 2415 


че 


France: Supply company кесу es h: mored 476 
Frank, E. G., Reading adds cars to M.U. 
Miet ушы ba au AVI E Жа c feo AEA e ERR 89” 
Franklin Institute: J. Vl `B. Duer awarded 
medals. wie setae uei suem eie a 530 
Freedom, T. C., Assuring proper aplication of 
solderless terminals ..... ....... mareni 521 
Freight-train. performance, 1948 (A.A.R.) .. 227 
Freon, Effect of air and moisture on, by E. E. 
Murphy uL de. CATE od ne ccs ete ER E 24 
Friend, James E., appointed азм. director, 


Bureau of Locomotive Inspection ... 
I ends and arches (R.F.&T.E.A.) 
uel: 


Coal: 
National Coal «sn. study ... . .. . 162 
Operators and the railroads “ER. F.&T. А 

R O Жн uud COT, brik ne ата de Rt 66 
Preparation of, for. gas- turbine locomo- 

tive, by C. К, Sinia 11 
Procurement of, Mechanical Depart- 

ment's role in .. ........... ..... 178 
pulverized, for gas-turbine loco. (Mech. 

Div.) ns cides cee ed 452 
Sized. Savings from (L BN.) 550 
Storage, Report on (R. Fen E.À: 68* 
Siüpply ушулда s amar Жаз : 319 

Cost and use, locomotive coal and 


arends in (R.F.&T.E.A.) ... .. .... 66 


Converting to oil тау save money .... 5038 
Saving, on a burning locomotives 
СЕКЕТ EAS Sore oo are tAT yis 663 
supply, by C E pem ‘(Coordinated 
Railroad Mechanical Association). 606 
Fuel consumption, Increased, in smoke abate- 
ment COM.HB.M.A)  ..... ..... 637 
Fuel filter, Duplex, Micro-Klean, Cuno Engi- 
neering Corn. ..... 2. Ll ls lese 39* 
Fuel-oil, dehydrator, Diesel, ' Erie Meter Sys- 
tems. Inc. son vite eke Ael ek ee 473 
Fuel-oil. Treatment for, Nalco SR: 155, Na- 
tional Aluminate Corp. ЕЗЕР Е 470 
G 
Galloway, A. K. Neglected maintenance of 
steam locomotive (L.M.O.A.) ........... 609 
Gauge: 
for centerinv work on boring-mill table, 
by J. В. Phelos ............ 736* 
for checking valve- steam lengths on’ Die- 
sel engines (1.&Х.)_................ 736* 
Micrometer, for checking cam shaft cen- 
етә ....... 570% 
Rinz. for weighing locomotives ‘and ‘trucks 
ETS AR ie SP igi ee VU ана 122° 
Gear box, w elded. for Diesel traction motors 339* 
Gear, Draft (see Draft gear) 
Gears, Reducing, for motor drives, Falk Corp. — 95* 
Genera! Electric Co.: 
3.000.016 d.c. Electric Locomotive for 
Chilean State Railway ........ . 467* 
4,n00-hp. Electric Locomotive for Chile | 757° 


6.800-hp. Electric Locomotive (Virginian) 274% 


Brush stabilizer for fractional-hp. motors 587* 
Control Division: 

Brake and hoist control ............. 759% 

Starters, Magnetic, А.с. . 348* 
Electrical equipment for motor-trailer cars 

(Reading) ................. f 89* 
moe. General purpose, L-82 and us 

p EDD 3 

Floodlights, Heavv-dutv. T.84 and T.85 760° 
QGas-turbine, 4,800.hp., nerformance .. s5° 
Gas turbine-electric, 4-500-hp. 363°. 3818, 697 
Gauge, Ring, for weighting locomotives 

апа trucks, 27 21i a abes ved areas 122* 
Load visualizer. A.c.. Tyne АЕ ...... Sog* 
Тох er nlants, Diesel, for all-electric diner 187° 

Radio for intra-plant railroad ....... oe. 406" 


Special Products Div.: 
Tester, Grease, Ball-hearing ......... — 96* 
Vibrometer. recording 

Voltage stabilizers, Automatic 

Welding Division: 

Flectrode holders ........ 
Flectrodes. Arc-welding 


Welders, А.с. are ..... 
General Motors Corn.. Electro-Motive Div.: 
Diesel locomotive classroom ...... 73* 
Diesel rail cars, 1.900-hp. (C M.S.T. &P.) 6s* 
Diesel road locomotives, F7, ЕР7А. ЕВ. 247° 
Diesel switchers 00-һр. and 1. 200-hp. 
vard, 1,500 all-purpose ............. 726* 
General Scientific Equipment Co.: 
Fabric hoods ..... .. ..... OA 224* 
Safety headrest goggles 5. ............@ 346° 


Generators: a 
Air driven, for caboose communication _ 
power (C.R.L&P.) senunni een ..... 749* 
Diesel, Cleaning, He P. E. Demmler and 
G. L. Moses .............. OPEP 516* 
Steam: 
4,000 1b., Vapor Heating Corp. ...... 758* 
Intensi-Fired OK No. 4625, tor Diesel 
locomotives, Vapor Heating Corp. .. 41" 
OK-4025, Vapor Heating Corp. oo... 94* 
Steam-turbo, for train communication, К 
Moon Mfg. Со. а азе ee 97* 
Generators, Repair facilities for (Southern) . 681 
Gerin Corp., Lubricating vil testing kit ..... Isy” 
Germicide for personal equipment, Willson 
Products, Inc? see sige аа t Rex 97 
Gibson, Weldon B., advises technical research 2583 
Gisholt Machine Co., Plastic Holding jaws for A 
chuck jaws ................ 473* 
Glaiber, G. S., Cleaning of air conditioning 
filters he узел «жыен sab lage aot 465* 
Glass, Sight, Valve- туре, "for tra isparent “Tid: 
uids, Worthington Pump & Machinery Corp. 588* 
Globe "Tool & Engineering Co., Banding lathe 224" 
Goggles, Safety, No. W-50, General Scientific 
Equipment Со. зла къ экз eee 346° 
Goggles, Welding, with nylon cups, W Шо on 
Products, Inc. ........ 587* 
Goodwin, J. E., Increased mechanization will 
CHE. COSTS: e lume ro exer pre er ER D 429, 456$ 
Gould Storage Battery Corp.: 
Battery charge indicator ............... 159* 
Battery vent plug for observing electro- 
lyte level а.а нна SSR? 
“Z° lead storage ‘batteries MUTO" $27* 
Government: 
Federal Communications Commission: Re- 
duces number of radio frequency chan- | 
AE viet ано Cord edm 502$ 
Freight train and motive power statis- 
PIGS! PPP 315 
Interstate Commerce Comm H 
Brakes, AB, Date of installation. ex- 
tended See Buia Mente aca T dod РЫ АЫ! . 765 
Bureau of Locamotive Inspection: 
Davidson, Edward H., made director . 474° 
Friend, James E., ‘Appointed assistant 
director ....... ance ee еее ess 765 
Report... ev evel nee one m .119, 132 
Bureau of Safety report ......... . 162 
Grate supports ........ 393* 
Gray Company.. Inc., Air operated portable 
оран pde ned E 472* 
Great. Northern: 
Boiler washing, Cool-down system of 
(MERMA Жылкым ааа 505* 
Caboose interiors streamlined ... 130* 
Cars, Box, Steel ooo... ccc eee eee 740° 
Grinder attachment, Mist tyne coolant, Cincin- 
nati Milling Machine Co. ........ 409* 
Grinder, No. 112-M, workhead, Double chuck, 
Brvant Chucking Grinder Со. ............ 225* 
Grinders (see Machine Tools) 
Grinding attachment. Planer, for roller bear- 
ing liner faces (StLL-S.W.) ............ 202* 
Grinding carbide tools .. ........ ..... jo 72$ 
Gun, Steam, Solution- lifting, Model 481, 
Oakite Products, 1пс.............. oe. 96* 
H 
Hall, ом М. venei oiv siete ........381$,412 
Hamilton, А. M. .......,.у..... 476 
Hammer, Forging, General Utility, " Chambers- 
burg Engineering Co. ..... REENE 
Hammond Machinery Builders: Tne., Carbide 
tool grinder .. ..... ee cece eee 223° 
Hanchett Magna-Lock Corp., M “Nfagna- Vise” 
clamping device s erare ee eee esee 761 
Hangers, Lighting fixture, Thompson Electric 
E PE T 


Flec. to Puede Pacis VAR УЛО Жү warts, oa ru we 
Harnischfeger Corp., 2-, 
engines, т.н ШЫК» 
Hause, Jack. “Virginian 6,800-hp. electric loco- 


MOVES Lu шша ыра ы КАЛА „ДЫКА a Д 274* 
Hawthorne. T. W.. Steam locomotive economy 
(мо ЕРИ КИН 608 
Havs, L. Development of P: icemaker "box 
cars ТААМ E ЖАКУ АЛА ДИНЧЕ dre dos 1* 
Heat, Steam, connections, Barco Manufactur- 
ing:Co. уг» ы dn Ыы а жыш e ee 407* 
Heater, Induction, for removing steam locomo- 
tive piston-rods from crossheads ( T.&N.O.) 33° 
Heater, Paint and air, Bede Products, Inc... 411° 
Heatine: 
and welding, Electric (Flec. Sec.) ..... 751° 
Passenger trains, Diesel-hauled 
(REET EAJ oie cc Giordana onia vales. 167$ 
Radiant. for Mexican passenger-cars .... 13* 
Heating, Electrical equipment for, Diesel rail 
CAT оона c ensi vU RED sande ie AV v cave qe 546 
Hea tue. system, Refrigerátor car, ` Luminator, 
ПС E SEEN EP PME NS 409" 
ари, H. dr. Lighting system mainte- 3m 
F 
Helmet, wW elding, Lightweight, Willson Prod- 
ucts Ines 2 те н зс esee 28$* 
Hennessv T.uhricatar_Co., Mechanical lubrica- 
tor for car journals ..... .. we eee §29* 
Hewitt-Robins, Thc., Hewitt Rubber Div., ` Ro- 
tarv wire brush .. .. ................. 408 
Hitch C. R.. Maintenance of steam power 
TAMAN о use sa xac e eet 15 
Hogan, P. Т. Ruildine shipper and passen- 
ger good will (C.D.O.A.) ............ . 625 
Hoists: 
and come-along for removing armature 
Cols Vu жылу n esr is ke et ate sone 
Chain, Auto-Bloc. David Round & Son 471° 


* Tilustrated article; § editorial; f communication 


Hoists— (Continued) А с 
Crane, control, D.c., General Electric Co. 
Drop-table, Whiting, for Diesel repair 


track (C. &N.W.) .............. 
Electric; Wire Tope, Robbins s Myers, 
TIC eee sese acids. ha 
Monorail, for ` Diesel- electric’ (leaning 
tanks, by W. E. Abbott (N.Y MP 
Portable, Aluminum allov, i C Lin- 


coln Precision Machining Co. ....... 
Hollon, R. W., Changes in 1949 interchange 
rules (Car Foremen' s Assn, of Chicago) 211, 
Holloway, E. H., Diesel maintenance on the 
Central of Georgia 
Holtzer-Cabot, Inc., 
tester а... 


miri Ai Alan, Gas-turbine performance (А. 


Huff, B. J., 
repair tracks 


Layout and operation of light 


Hydraulic Press MERE Co.: 
Sheet metal drawing pre 
Wheel-mounting press 


I 


Illinois Central: 
Axle, Car, handling device 


pel for КЫНДА ү 'end lining үр ‘ 
After, Box car side .. ni aes Raden 
Press, Box car fluor ........ 
Tests of freight-trucks апа 
(Mech... Div) ees eei cre 
Illumination (Elec. Sec.) . 
Impregnators, Vacuum, 
Chine Cor sr eei ie ec 
Indicator, Tank water-level, Principle of op- 
eration ....... 
Industrial Fasteners Institute 
Ingersoll-Rand Co., 
wrench Ж КОКС ee eee 
Ingersoll-Rand Co., 
ОЕЕО 
Inspection, Locomotive: 
Bureau of Locomotive Inspection report 


snubbers 


Parts (C.&N.W.) ................... 
Steam, reports, Monthly ............. 
Insulating materials: 
(Elec, Sec) аала ni nae 
film, Minnesota Mining and Manufactur- 
ing Co. .. , 


Silicones .. 
tape, High-temperature, Minnesota Min- 


ing & Manufacturing Co. .......... 
Interchange rules (sce Rules, Interchange) 
International Acetylene Association (sce 
Clubs & Associations) 
Inventory, Diesel locomotive, 1948 ........ 


J 


ux лоррене, Aluminum, Templeton, Kenly 
Quanta it 
Jacks: 
Air-operated, Rubber-tired, 
car ends (Duff-Norton) ............ 
Cost of using, by F. Н. Schwerin .... 
Portable, High, Model M, Whiting Corp. 


for raising 


Jaws. Chuck, Worm; Truing up, by J. R. 
Phelps. о sre recen mere ira 

Jaws, Holding, ` Plastic, for chuck lathes, 
Gisholt Machine Co. .. ............. 


je 4 Application, Brake shoe (T.&P.) 
ig for generating spherical surface 
o 


(St. 
uis-San Francisco PEE REPRE EET 
Balanced pressure, Swivlex, Seamlex 
Co., Inc. 
Joint, Rotating, High temperature, Chiksan 


Joint, 


Os Pale T EE не ата аар 
Jones & “Lamson Machine Co; Carbide- 

tipped die chasers ..................... 
Jones & Lamson Machine Co., Saddle-type 


Universal Turret Lathe 


K 


Kearney & Trecker Corp., Chucking table 
milling machines ...................... 

Keller Tool Co., Tool balancer .. 

Kelly, Ralph... cose v yr ev 


Kelly, Richard E., Effect of commutator con- 
dition on brushes ........... .......... 
Kettering, C. F., Fuel supply (Coordinated 
Railroad Mechanical Associations) 
Kiefer, P. W., Бр ортеп of Pacemaker 
box cars (A.S.M.E.) Pix 
Kit, Trip'e valve asiemlily; AB-70, Sna 


Tools Corp. ..... 
L 
Laboratory, N-ray (Penn) ............... 
Ladder, $ Safety (SEL М)... 


Ladder, Safety step, All-steel, Ballymore Co. 


287 


396! 
261* 
50 


trucks e.s: * m 
Lamborn, R., Effect of commutator condition 


on brushes 
Landis Mach 
Landis Tool С 


346* 


grinder ....... ee phy CES 
Lateral motion devices, Use об... 
Lathe attachment, Hydraulic tracer, R. K. 

LeBlond Machine Tool Co. ...... Сее 
Lathe, Banding, for traction motors, National 


Electric Coil 
Lathe, Banding, 


OU Lisa E ele Reip ap р 
Lathe chuck jaws, Worn. Truing up .. 
Lathes (see also Machine Tools) 
Lavatories, Railroad, Crane Co. 
Leach, Е. A.: би 

Assuring proper application of solderless 

terminals : 

Solderless terminals 
LeBiond, R. K., Machine Tool Co.: 


Hydraulic tracer lathe attachment 
Sliding bed gap. hollow spindle lathe .. 
Leece- Neville Co., Transformers supply pow- 
er for motor-driven tools 
Leslie Со.. Air or water operating valve .. 
Lever, Tightening lining boards with (1.C.) 


Lid, Journal box, American Locomotive Co. 
Lid, Journal-box Union Spring & Manufac- 
turing CO. sepu 
Lifter, s .С.) ; 
Lifters, Locomotive, Diesel-electric (M-K-T) 
Lighting: А E 
Developments in (Elec. Sec) .......... 
Diesel shop. with infra-red lamps 
(Southem) ...... ет 
maintenance 


Shop, system, in 
Terminal, Hoboken (D.L.&W.) 
Yard, Power suppl 
Lighting equipment: ; . 
Flashlights with flexible extensions, 
Aero-Motive Manufacturing Co ау, 
Floodlights: 
General purpose, L-8? and 83, 
eral Electric Co... 
Heavy-duty, L-84, L-85 (Gen. Elec.) 
Long range, Revere Electric Manufac- 
turing Co. Peat 
Fluorescent berth light, Luminator, Inc. 


Gen- 


Hangers, Lighting fixture, Thompson 
Electric Co. e e 
Hangers, Lowering, Disconnecting 
(Thompson Elec. Со. cree 
Lamps: 
Fluorescent (Elec. Sec.) ........... 
Infra-red, for Diesel shop (Southern) 
Projectors, Train-warning, Automatic, 
*Gyralite", Pyle-National Co. eons 
Lighting equipment, Repair and maintenance 
Lima-Hamilton Corp: | 
1,200-hp. Diesel-electric switcher ...... 


3,200-hp. Gas-turbine locomotive (Mech. 


alloy à 
Load visualizer, 
Electric Со. «stp ЕНИ 
Loading rules (see Rules, Loading) 
Lock, Turntable, by W E. Abbott (N. Y.C.) 
l.ocknut, Positive action, Security Locknut 


Corp. » mH pags "D 


Locomotive : 7 
Design, Effect of, in smoke abatement 


pO BMA TAE 
iesel-electric : 
construction. (Mech. Div.) 
Нотр yard operation, by 
Candee ..e ects 
Maintenance: 
Central of Georgia 
facilities, Improvement of 
Roving locomotives 
Training men for 
Welding applications, 
Parts inspection, by V. 
(C.&N.W.) 
Pennsylvania use of ( R.F.&T.E.A. 


Pre aring for winter operation 
(Ем: 


Questions and answers, һу J: К. Bene- 


uestions and 
ou Diesel, Club) 
(see also Trains) . 
Speed-load control Questions and an- 


gwers ОП... onse dires 
Ennn: , 
uture use Of .......... эин daze 
Hump yard Operation, by A. H. 
Candee iue и Reine ore, COE 

Freight: Performance 5 atisticS osooso 

Prefurbine construction (Mech. Div.) 

Maintenance standards, by E. Н. David- 

' son (Coordinated Railroad Mechanical 

Association «etn ANDA AE RON 

Steam: i : 

i t alburning converted to oil (C.P.R.) 
construction (Mech. Div.) ... +50: 
Converting from coal to oil may save 

luy aane Kex MARG ERA, ТАШ 
mox i by A. Н. 


d Operation, 


Hump уаг 
Candee 
Maintenance: 
and economy of, Increased, 

sity of (L.M.0.A) 


Locomotive—(Continu 
Seam (Commen) ^ 


Hitch, C. B. ЕМО КММ) on 


Steam-turbine : 


Coal-burni 
al hurning, Plans for (N.&W.-Bald- 


Electric 


tors) 


Locomotive i 
: practice questions M veris 
by George M. Davies: tions and answers, 


Adhesion, Fa 
tive io ctor of, for steam locomo- 


Articulated -cyli m locon 
NUS fed four cylinder steam oe 
raking ratios, Determining ` 
i 9s, termin 
Bushings, Piston-valve and vli 
с сна applied ..... су ade 
ylin er head, Studs, Determining nos. 
5i er of ......: LE DE 
ine Digo кукш eer VASE ade 
Double-elliptic s rine T UNE 
dualizer, "Truck, Wetdine ^ UR ү 
lr gn, Mikado type locomotive 
onus » Steam locomotive, 
Lateral motion devices, Use of 


Бута ная Я 
ating, Chromium, loc BERS ence us 
Radius bar, Length locomotive parts 


Rims, riving-wheel, Application Div 


rack curvature, M еж E due eae 
switcher yaa 


Tee руы. туу, 
т e, Determini 
p: Welds, Plug, Design load от : 
nc test plant for Britisl 
»y E. C. Poultney 5 


Vocematives S ge CMT pn Nd Ped voa eL 
iesel-electric: 
F7, FP7A, E8 
d А road i 
800-hp. (Electro Motives = and pas: 
-hp. and 1,200-hp. yard, p $664. 
all-pu ар. yard, 1,500. 
| ы трозе Switchers (Electro-M5; 
,200-hp. switcher (Lima Hamko 
1,500-hp. -ima-Hamilte 
lO bp. suburban (CR.LP-EM) 


3,000-volt d.c., 


wars (Gg (OF Chilean State Rail. 


6.800-hp. (Virginian QES "777 

Gas-turbines, Coal burning, 1 UK 

Steins ....... к. by C. К, 

Gas turbine-electric, 4,500-һр ico- 

QR. h * co- 

Locomotives '4.000-hp: elc; Qoo 263", 38 
Chile (GÈ) 000-hp. electric shipped oe 

odge & Shiple "Co CEA AT MOTORES 

‘controlled hydraulic {м ОРУ matic. Tracer. 

gan, Н. L., Lighti MS PII NOUO. м 

а еа aR maintenance ...... 


Bin for holts a 
ts and nut 
Dolly for air brake Pro 
rauges for checki У 
Motive power, M ens 
costs 


M 


Machine tools: 
Centering machine. Hydraulic 


Nile Tool Works Co. ONE 


Eus a BE Spree Soa i de А 
Carbide tool. а 4 
ү нме aod Machinery 
ylindrical, \ са ieu СЕ 
[eden | Many-parpaie, 7 лані 
Double. chuck, "No, ОШМУ Risani 
2M. yar 


Chucking Grinde 
Lathes: b NU 
Engine, 14-in., General- < 
жу Machine Ael Сштроле, Rees 
Fixedegap bed, Cincinnati ` 
n AP. e incinnati 
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, Wound-rotor, 


| Motors—( Continued) 
Traction o Continued) 
RABY) жолуу ср en t aS eies 
Form BW, Crocker- 
Electric Manufacturing 


D пете 


Freon. A eee yn rn ern 
Musgrove, E. H., “Selecting caboose radio 
communication power supply (D.&R.G.W.) 


N 


National Aluminate Corp., Nalco SR-155 fuel- 
ol treatment а.а... 
National Bearing Div. (see American “Brake 
Shoe Co.) 
National Board of Fire Underwriters Approves 
aluminum air ducts 
National Coal Association : 
Coal burning gas-turbine locomotive, by 
Ke Steins: «scenes ааа 
Study of coal consumption 
National Electric Coil Co 
Banding lathe for traction motors ...... 
Electronic armature bar-to-bar tester .. 
Progress with silicones 
Navy, U. S., Air Experimental Station test- 
ing machine (Baldwin) ................ 


New York Central: 

Axles, Roller- bearing, Passenger-car, Fin- 
ishing .........-- iA SER REIR P eig sos 

Battery. tray carrier ................. 
Cars, Box, Pacemaker, Development of 
CASE MEL): сезун ка hia АЕРА. £8 

| Coaling and Sanding facilities at Collin 
WOODU .......... ertt! t nts 
Filet Air conditioning, Cleaning of, by 
G.S. Glaiber vce cece к» ж жаш» * 


Flanging operations at West Albany 
Hoist, Monotrail, for D-E cleaning tanks 
Jack for removing generators and under- 
frame equipment ................... 
Lock, Turntable, by W. E. Abbott .... 
| New York Railroad Club (see Clubs & As- 
sociations) 
Niles Tool Works Co., Hydraulic feed-axle 
centering machine а... 
' Norfolk & Western: x 
| Shop terminals, Winston-Salem and Wil- 
! liamson, Layout of ................ 
Steam maintenance facilities, Modern, 
pay dividends ............ ce ee eee 
Steam-turbine locomotive, Coal-burning, 
Design plans for 
Northern Pacitic: Cool-down system of boil- 


er washing (1948, M.B.M.A.) .......... 
Northwestern University, Department of 
Transportation, M. U. Diesel study ..... 
Nose, Spindle, Тарет- ке drive; R. K. Le- 
Blond Machine Tool Co. ............... 


Oakite Products, Inc.: Steam gun, Solution- 
lifting, Model 481 
O'Connor, Chadwell, 
comotive ........ 
Ogg. R. S.. appointed Educational Director . 
0:1, Lubricating (see Lubricating oil) 
Oil-Rite Corp., Automatic electric oiler .... 
Oil separators ............. 
Oil testing kit, Lubricating, Gerin Corp. .. 
Oiler, Electric, Automatic, Oil-Rite Corp. 
Ollinger, C. G., Effect of commutator condi- 
tion on brushes а... 
Onan, D. W., & Sons, Inc. ., 2,500-watt Die- 
sel ‘plant for caboose power жу кла 
Oster Mfg. Co., No. 72 "Wilco" power-driven 
threading machine ..................... 
Overtire air jets, Location оЁ.............. 
Oxweld Railroad Service Co. (see Union Car- 
bide and Carbon Corp.) 


P 


Racine Railway Club (see Clubs & Associa- 

tions 

Packing, Piston rod, Spring Packing Corp.. 
e 


Modernizing steam lo- 


Paint, flective, for cars and locos., Prismo 
Safety Сотр: ois з» зал srat hey trek 
Paint remover, "Stripit," Magnus Chemical 
Co, Inc. ...... Кука каен» aU pa ае Е 


Painting equipment: 
Connections, Detachable, for paint spray 
hose, Binks Manufacturing Co. ...... 
Heater, Paint and air, Bede Products, 
fe ade aide db E YAN E ER ENO SKE 
Painting, Spray, in heavy-repair passenger 
CAP "SHOP: ае te m eds use aid Ee 
Patterns, Wood, and core boxes, Colors in- 
dicating ied ЖИЛЕ А неа АРЧА ast s 
Paules, L. B., Solderless terminals 
Pennsylvania : 
Battery, 240.volt, for bridge 
Brake handling ‘of long 
(Air Brake Assn.) ............... 
Machine tools, Electrification of, by V. P. 
Schmidt , 
“Radar” 
U.70 ater for refue ng D 
Washing passenger cars 
X-ray laboratory 
Personnel : 
40-hour week (Mech. Div.) 
Education of Diesel crews 
EA.) ioe eines AEE EET 
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(R.F.&T. 


470 
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154 
284* 
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Personnel— (Continued) f 

Education of steam engine crews e F. 
ETEA) секаса аьара ууя я 

Mechanical, Trainin, of (L. M:O.À. j 

Operating and mechanical forces must 
cooperate, bE Doolan (C.D.O.A.) 

Road foremen, ucation and duties (R. 
Е.&Т.Е.А 2) „оаа ton reete 

Steam; Introducing to the Diesel (L.M. 


Supervisors, Car department, Responsi- 
bilities and duties of (C.D.O.A) 
Supervisors: Looking around can 
dividends 
Training, for Diesel maintenance . 
Phelps, 


Gauge for centering work on a boring 


milli (3s iens eel mr ando e Wine ee Г * 
Mounting wheels with pins in place .... 
Truing up worn chuck jaws ......... 

Pines Engineering Co., Semi-automatic tube 
bending unit ....... 2.0.0... cece eee 
Pinions: 


Removing by 
(A.C.L.) .. a 

Pipe, Brake-, lea 
"ре, threader, Thred- O- Matic, Quijada Tool 


orp. 
Planer, Modified (U. 
Planers (see Machine Tools) 
Plant, Diesel, 2,500-watt, for caboose power, 


D. W. Onan & Sens, Inc. ............. 
Platforms, Cantilever design, for servicing 

Diesel locomotives (C. &N.W.) .......... 
Platforms, Work, Locomotive (S.P.) 


Platin Chromium, locomotive parts .. 

Platz fo. Tool balancers ........ ccc eee eee 

s Cutting, Diagonal, J. H. Williams & 
о 


Plug cock gas Connection for firing: up oil- 
burning steam locos. ............ eee 
Plug, Magnetic, Threaded, U 
ting Co. 
Poultney, E. on “Locomotive test plant for 
British. Railways ...................... 
Powder, Silver plating, for electrical connec- 
tions, Cool-Amp Co. ................... 
Powder, Surfaceweld А, "Lincoln Electric Co. 
Power: 
12-volt, for caboose space-radio (B.&M.) 


Diesel engine cooling system, Require- 
ments for (A.S.M.E.) ............ 
Power Equipment Co, Floating battery 
claárgers- iio кек иел des e m HDI ae RE 


os plants: 
Engine: -driven, under-car, by D. К. 
MacLeod ........ seen 
Maintenance of, for Budd Diesel rail car 
Under-car (Elec. Sec.) 
Power supply: 
Cahoose communication, Air-driven gen- 


erators for (C.R.I.&P.) a eise 
Caboose (Elec. Sec.) .............. 
Car, Electric power-generating, Mob с, 


РС-100 (С.&О.)_.................. 
Diesel, for all-electric diner (G.E.-Buda) 
Radio communication power supply, Ca- 

boose, SE E by E. H. Musgrove 

(D.&R.G.ME) аанак 
Radio, Space, on freight trains iC p: 
Report (Elec. Sec.) 

Power unit for cabooses, 


R. 


о. 
Precipitator, Dust, for passenger cars, Ameri- 


can Air Filter Co., Inc. ............... 
Press: 

Box car floor (Illinois Central) ........ 
Drawing, Sheet metal, Hydraulic Press 
Manufacturing Co. ................. 
Shop, Hydraulic, Rodgers Hydraulic, 
AE so rese ou eM ВОНО 
Wheel- -mounting, Double-end, Watson- 
Stillman Co. а... 
Wheel-mounting, Hydraulic Press Manu- 
facturing Co. ааа. 


Press attachment for removing Diesel wheels 
(W.P. 


Prices, Diesel-locomotive builders .. 
Prices for labor and materials (Mech. “Div 
Prime Manufacturing Co., Rear view mirror 
Prismo Safety Corp., Reflective paint for cars 
and locos. .. Е 
Projectors, Li ht fee Lighting equipment) 


Pullman-Standard: Trains, "Shasta Day- 
lights" (S.P. cele err i ree 
Pump, Portable, Air operated, Gray Com- 
pany; Inc. eere prote) DR eA DERI OR 
Pumps, R Rotary, Sliding vane, Blackmer Pump 
Pyle- National Co., "Gyralite" automatic 


train warning projectors 


Q 


Quijada Tool Co., Thred-O-Matic pipe thread- 
OPS ER EESE E n Dei К 


“Radar” cooking (Penn.) 
Radius bar, Engine truck, Length of . 
Rail Transportation Institute, Fourth 
Railway Mechanical Engineer: 
Name changed 
Trading ideas on Diesel locomotives .. 


* Illustrated article; $ editorial; $ communication 


Railway Steel Spring Div. (see American Lo- 

comotive Co.) 

Ransome Co., Radiant heated passenger cars 

for Mexico ...................... 

Ratchet adapter, J. Н. Williams & Co. .... 

Reading: Motor-trailer Cars (A.C.F.-G.E.) 

Rebmann Co., oil tanks for Diesel refueling 

trucks 

Reclamation of car repair material 

Rectitiers, Charging, Truck. battery, 

Metallurgical Corp. ................. 

Rectifiers, Selenium, | Oil-immersed, 

Electronic Laboratories ................. 

Reeves Brothers, Inc., Reevon plastic fabric 

for seat covering —.› узш шуа ыкка кы taei 

Relyea, . D. Advantages of top spray 

boiler checks. (М.В.М.А.) ............ 

Repair equipment and procedure, Old and 

new engine terminal .................... 

Repair equipment, Diesel, Mobile (C.&N.W.) 

epairs, Car: Denver Zephyr, after 13 yrs. 
(CB OL) оа аена аа yn 
Repairs, Steam locomotive: Improvements 
and economies effected with new shop 
equipment у ее ан eens crx dw 

Republic Steel Corp., Welded staybolt test 

rj m PP 8 US ан ys ТОИ NP 

Research: Diesel locomotive Lubrication (1). 

&R(G.W:) wolle. emu e HEREDI eR 

Rex, R. Li, Diesel locomotive maintenance 

weldin (American Welding Society) .... 

Reyam Plastic Products Co., Plastic finish 

Rhodes, Godfrey W., Burlington superinten- 

elt жые» ыба s e me EREA Aie arai эы ov eth 

Richardson-Allen Corp., “Full wave selenium 

battery chargers ....................... 

Rigidized Metals Corp., W ainscoting metal . 

Rivets, Patch, Number of, Determining ... 

Rivets, Steel, Blind thread, C `һеггу Rivet Co. 

Robbins & Myers, Inc., Wire rope electric 

HOW, oti res ed eum edits ocean о tow aa 

Rockers, Trailer, Locomotive, Milling, Jig for 

(St.L.-S.F.) .......... 

Rockford Machine Tool Co. 
l4-in. general purpose engine lathe Ast 
Double-housing hydraulic «haper-p'aner . 

Rodgers Hydraulic, Inc., Hydraulic shop 

Dill] foe dic MERCED RS WE KAN SNR 

Rods, Brace, Amount of stress on 

Rolling Stock, Electric (Elec. Sec.) ........ 

Round, David, & Son, Auto-Bloc chain hoists 

Rules, Loading: 

A.R. (C.D.O.A.) ..... 
Report (Mech. Div.) 
Rules of Interchange: _ 
1949, Changes in (Car Foremen's Assn. 
of Chicago) ar 
Arbitration 
Div.) ege apina rase 


Бате 


О. Эв 
Russell, F. ‚ Changing. over from steam to 
Diesel Me CAS M-E) uenia 
Rust preventative, EWH Formula, Tempera- 
ture Equipment Corp. ................. 
Rykoskey, F. B., Flame shape-cutting in rail- 
road shop operations 


Safety appliances (Mech. Div.) ,.......... 
Safety: Little things can cause big results .. 
St. John, A. E. Solderless terminals 

St. Louis-San Francisco: 

Crosshead boring jig ................. 
ig for generating spherical surface .... 
ig for milling locomotive trailer rockers 

St. Louis-Southwestern : 

Ladder, Safety ...................... 

Planer attachment for grinding roller 

bearing liner faces ................. 

Tool for grooving crossheads 

Sanders : 

Belt, Air-driven, Buckeye Tools Corp. 

Drum, Strip abrasive, American Dia- 

mond Saw CO ж» ать аыл 

Уша, 


Vertical, Buckeve Tools Corp. . 
ponding facilities, Diesel, Portable . 
ganitanon report (Mech. Div.) ..... 
Saw, Band, Model 36.L, DoAll Co. 
Scaffolding, Permanent, Adjustable, for coach 

repair shop ............... 

Schaff, Frederic A., 
IU 


Joint... lu aav аЛа pr ТА C RES A га 
Security Locknut Corp., Positive action lock- 
TUE ci. dois КЫНЫК os aver a e ae dnd 
Shaít, Cam, centers, Checking, Micrometer 
RAURCÍOT Vol daa bea oe ОРН 
Shape-cutting, Flame and flux, in shop op- 
erations, hy F. B. Rykoskey 
Shapers (see Machine Tools) 
Shear, Actuated, Cam and lever, DoAll Co. 


Shear, Porto-, 12-gauge, Black & Decker 
Mig: CO. б сәг Шел exea e x deter 
Shearing attachment, Electric clutch, Cincin- 
nati Shaper Co. sicie essere Шр eee eee 


Shears “ее Machine Tools) 
Sheppard, К. Н. Co., Power unit housing .. 
Shop S BORNE Obsolete 
Shop facilities: 
Diesel maintenance, Necessity for 
Equipment maintenance and servicing .. 
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‘Faciliti ntinued) 
Shop, Facil а ay «С idends 
Shop improvements, Steam Eus 

Economies of .... n 6n 
Shop kinks: 
Car: |... 


i 'abash) .... rene 
a i dor RT car 
Sides and ends (A.T.&S.F.) rus 
Box car interior scaffolding (I.I ; 
Cart, Equalizer handling, Passen- 
ger car (Wabash) EE 
Crane, Jib, for passenger car wor 
alee Eh handing (C) 1E 
Dew" for air brake equipment 


Angles, To 


i of couplers ...... mM 
Grooving machine for grain-tight 
joints (I.CO ................. 4 
Jack {ог removing generators an 
underframe equipment (N.Y.C.). 
Jack for tightening end lining boards 


Lever “Tightening lining boards with 


(LC) ..... PENNE E 
i ar side (I.C.) ........ 
Hee” Box pe floor (I.C.) 


(L.&N.) 


ive: 
е arrangement for shape- 
cutting machine (T.&P.) ...... | 
Bar for machining radial butfers 
(U.P.) ...... а М 


ry tray carrier (N.Y.C.). 
рану bolts and nuts (L.&N.) .. 
Boring jig, Crosshead (St.L.. E) 
Brake shoe application jig (T.&P.) 
Buffers, Radial, Building up (U.P.) 
Crossheads, Grooving, Tool for (St. 


MOMS) eeu куйдык ку Diss 
рег: у: handling — superheater 
units (Wabash) ........... E 
Dies, Forming, made from scrap 
axles (U.P.) аиа 
Drill, Hollow, for removing meta 
test specimens (CT.&P.) ..... m 
Engine head, Diesel, removing stand 
SERES ао лаана M 
Ya el Layout for cleaning, 
storing (E.J.&E.) .. iro er ee 
Gauge for checking valve stem 
Nr E weighing locomo- 


ives and trucks (G.E.) ........ 
во, Induction, for removing pis- 


ton rods from crossheads (T.&. 


N . PEE E E E Жа Яй э лк яс, өсө? э а-су 
iene, Monorail, for D-E cleaning 
tanks (N.Y.C) ..... eMe: e 
Jig for generating spherical surface 
(St. Louis-San Francisco) ...... 
Jigs for machining spring hanger 
ононе and clips (T.&P.) ... e 
Jig ior milling trailer rockers (St. 
ISSUE aca rer corte isdem uri B 
Jiz i removing cylinder cocks 
ИТА WO UE 
т. Safety (St.L.-S.W.) . Ў 
о Locomotive, Diesel-electric 
(M-K-T) cece eee eee 


c urntable (N.Y.C.) .. 
Tee ANO Biel for grinding Tol- 
ler bearing liner faces (St. L.- 


1 wheels (М.Р. Е зы, 
Rail support, Supplementary, for 
“planer (ULB) оре гата 
не wheel, Device for 


agnafluxing weet ete ees 

Trailer spring remover (T.&P.) И 

Truck, Sanding Diesel. locomotives 

(C.&N.W.) T 

Truck. Super-heater-uni я 

erated (S.P) 
Shops. Car: 
Repair: 

Ре General, 


О.А.) 


Safe Power-op- 


Modern, Report оп (C.D. 


Shops, те 
shops. Locomotive : 


Diesel: M da tsa Sie toda: 
€ E N: Ww. Operating procedure at 
ТТТ. at Flat Rock |l coe 
Electrical mone 2 er um 

aintenance, Эу. ve 

Me uthern acific). E 

P ver supply for (Хоче Leie 

Service Electrical equipment to А 

, 


Shops— (Continued) 
Diesel—(Continued) 


Steam: Im roving (EMOA) QE 
Signode Steel Strapp Tool for ‘re. 
5; movin anchor t Sh Ed eo gia 
Sillcox, L. K., Relation of retardat; slid 
flat wheels (Air B n) Dl ка к 
Silicones, 
Skid for c 


Smoke Prevention Assn. of 


America: H. E 


May, Reducing smoke in firing locomotives 
Smoke, Reducing, in firing loc Жү ШЫГЫ 
Н. E. May аа... О VS ? 
Snap-on Tools Corp., AB-70 triple valve as. 
Ч Rd kit ..... kr к а Ыы А : 
Solderless terminals, Assurin ` applica. 
tion ofa PEENE ЮЛЛЫ алс жын o 
Solders, Bar, Machine-cast, American Smej 
ing and Refining Co. 556 SER ERA Smelt 
Saate пт he Works, Live denter Yor 
Southern: RAS 


Diesel shop, Power su ply for ,.... 
апи, Infra-red, for iesel shop. 
Taction motor and generator re air fa. 
Sos cilities SENE E d тран fa 
Southern & Southwestern Railway Club (enc 
Clubs & А i 


Southern 
iesel shop facilities, 


Driving wheel 


1 by F. E. Russe 
tires, Magnatluxing, Tu 


Truck, Superhcater-ünit, 

Turn-table and enginehou: 
alve pilots, Locomotive. Ma 

Specitications for 

Spectacle, Safety, 
ice Co. 


intenance of 
nat J Div.) ,, 
United States Safety Serv. 


Spectrograph analysis E Dies el locomets ive 
u mention tests Ср тС чене 
Spindle, Nose, Taper-key-drive, К. ДЫ 
Blond Machine Tool Co. porum Ге 
SPON Portland & Seattle, Steel box cars 
DIL TNI 
Sprague Devices, Inc., Windshield Wiper i44 
_ Clear- View Bye cd ented eed m a Шз Ж S 
Spring Packing Corp., Piston rod packing " 


motive, remover (T.&P.) 
f, for 


) load in ,,.: 
atic, General Elec. 


Stand for removing Diesel engine head. [T 
TREI ... ў 
Stand, 


` апа 
acemaker box сагу 


A.c,. General Electri 
Need for ee 


and maintenance (M.R 
Stayholt pitch, Determining 
Staybolts: 
Applying to locomotive boiler 
Flexible, Breakage reduced by 
Seal welding to firebox plates 
Steam-heat connections, 
ufacturing Co. 
BL. is | 
irebox, and modern boiler (M.B.M. 5 
Galvanized. Welding К M.A) 
Stainless-clad, Corrosion-resistant, Alan 
“oud Co 


crown sheet 


Lighter, Barco Мап. 


Stokers, Report on (R.F.&T. E.A.) 
Stokes, Е. J 


nators 


mance .... 


Sweeper for transfer table pit (S.P.) 2, 
Symington-Gould, Types XT, and FR.5p 

trucks for Pacemaker box car .....‚. PS 
Taber Instrument Corp., Abrasion testing 


equipment 


507: 
200 
513 
Доп! 
FORI 
259! 
63' 
507: 
437 
589 
192* 
161* 
740* 
349 
3o" 
75* 


78 
736 


95* 
562" 
40" 


762° 


5 Three phase, 


° Transformers— (Continued) 


39913, 


ower for motordriven 
Neville Co. ... 
w estinghouse 


supply 
еесе- ^ 


Three’ азе. CSPB, Westinghouse Elec- 


. ‚тс Corp. ....... кае Уб 
тач. Locomotive, Steam, EJ 
Transmission ? line, Ov vethead, 


Trolley, Cord, for monorail hoists, Manning, 
Maxwell & Moore, Inc. ......... x 
Trucks : 
for steel panels (L.&N.) ............. 
Ice loading, with telescopic platform, 
Yale & Towne Mig. Co. ........... 


о. 
Sanding Diesel locomotives СХА) 
эор ША -unit, Power-operated 


U-70 Autocar. for refueling Diesels 
(Pennsylvania) ...... Var eu aie. eae a 
Tracks, Car: 

Freight, Box, Development of Pace- 
maker, Х.Ү.С. (A.S.M.E.) ......... 
Ho eed for freight service (Mech. 
div. aja EE TEC 
Passenger, Device for squaring ...... 
Repair Light, Layout and operation, ey 
J. Найт 3 

Tricks, Car, Diesel rail. (Budd) 


[rmbull Electric Manufacturing Co, M 
епс motor starter 


Tube bending unit, Semi-automatic, Pines 
Enginecring Co. сушы кже eee ee 
Rear, Locomotive, Flanging 


Iche sheets, 
ХҮС. 


апа arch, Discussion of... 
4,800-hp., períormance (Gen- 


Tubes, Boiler, and arch, 
топе, Gas, 
eral Electric) 


Underírame turner (1.C.) 
Umun Carbide 


and Carbon Corp. Oxweld 


Railroad Service Co., Unionmelt welding 
process of wheel centers ............... 
Union. Pacific : 

Bar for machining radial buffers ....... 
Ruffers, Radial, Building up .......... 
Dies, Forming, made from scrap axles 
Gas-turbine-electric loco., 4-500-hp. (AI- 
€0.Q: E.) E EEE КЕНИНЕ. 363", 


Rail support, Supplementary. for planer 
Valve holder, Brake, Multi-position ... 
Union Spring & Manufacturing Co., Journal 
Bax Wd CR 
U. м. Plug & Fitting Co., Threaded magnctic 
DIT quM NIMM E OE 


tacle 


e sem x kit, AB-70, Snap.on Tools 
Val тє Pholder, Brake, Multi-position (U.P.). 
Valves: 
Air brake, Control and feed. Shop main- 
tenance of (Air Brake Assn.) ...... 
Air brake, Shop maintenance practice 
on (Air Brake Assn.) ` 
Air or water operating, Leslie Co. 
Car heating, Vapor Heating Corp. 
Diaphragm, Bonnet sealing, Crane 


Co. 


Safety, Steam generators, Diesel loco., 
Magnus Brass Mfg. Co. .......... 
Slide, Air brake, and seats, Conditioning 
(Air Brake Assn.) ..........ssssn. 
Steam. Motorized, Minneapolis Honey- 
well Regulator Co. ................ 
Steel ball, Bull-Dog, Carpenter. Manu- 
facturing Co. о cece ds eae 
Valve Pilots, Locomotive, Maintenance 
of (S.P.) eornm om home hh m homm ror oh 9 n non 
Vapor Heating Corp.: 
4,000.]b. steam generator, Vapor-Clark- 
BON: ОЕЕО T 
Car heating valves ... : 
Generator, Steam, OK-4625 ........... 
Intensi-Fired OK No. 4625 steam gen- 
erator for Diesel locomotives ........ 
Vaporizer, Electric-steam, Insecticide, Tempo 
Industries, Inc. ......... 0c eee eee 
Personal Mention 
Азеке. AY DY oec uds 
Aexander, L. B. ..... 
NE n, C. D. 
Ambrose, Reginald .......... 
Amo Wu NS loui es 


asmith, Grant H. 
‘Arsenault, J. A. J. 
Aves, А. R. 


Pachman, E. 
n man, George F. 


Varnish: 
Baking. Rapid curing, John C. Dolph 


us Synthitè BE-301, John C. Dolph 
о 


етѕ 


Varnish remover, "Stripit," Magnus Chemi- 
cal Co., Inc. А 

Vassick, L. R., Soo line builds all- 
gondolas: |... ed re RES УУ» 

Vaughan, К. А., How to select starting bat- 
ЖӨ: i-us ioco is er] e hor FAG oS eae e e Is arie 


Vibrometer, Recording, General Electric ... 
Virginian Ry. Co.: 6,800-hp. Electric. Loco- 
motives (G.E.) ........................ 
Vise, Swivel-type, Hydraulic, Columbian Vise 
and Manufacturing Co. 
Voltmeter and clamp ammeter, Model 633, 
Weston Electrical Instrument Corp. 


ү 


Wabash: ә Р 
Angeles, Top bulb, Cold straightening 
nar 
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Bell, T. S. ....... 
Aancardi, J. B. 
Bingman, А. D. .... 
Plickle, Thomas T. . 
Bloss, Ernest К. 
Booth, L. H. 
Borchert, у 
Bowen. Н. В. 


Brautigan, W. E. 


Bridewell, Morris Ke узул. хз cee eee 
Brossard, J. bi ilex cages cece 
Rrossarty. Fe Xu teers калу adda wow PE 
Зи И Еа нал ER 
Browne. E аз аан 
Buchholtz, Ernest ....................... 
у E sss titel acinus кык reete 
Buckbee, F. J. WE Coxsone’ wel be, 


* Illustrated article; $ editorial; 
* Indicates photograph. 


526 
344 
196$ 
283 
384° 


756* 
101* 


274* 
349° 
468° 


f communication 


Welding Equipment— (Continued) 
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Extra strength, greater gripping power, longer 
life . . . these are the built-in characteristics 


of Dayton V-Belts that give them a service 
dependability far in excess of ordinary belts. 
The only V-Belts built with Raytex Forti- 
fied Cords . . . specially processed Rayon 
Cords . . . Dayton V-Belts have minimum 
stretch, greater flex strength and longer life. 
They are built to give top performance when 
used on short centers and at high speed. 
Dependability in service is only one big 


reason why Dayton V-Belt Drives are original 
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Development of 


Pacemaker Box Cars’ 


Tue principal betterments incorporated in the New York 
Central System Pacemaker box cars consist of pro- 
gressively improved trucks for higher degrees of protec- 
tion against the lateral and vertical shocks of operation, 
high-speed pneumatic brake equipment combined with 
non-load-compensating rigging for the higher braking 
ratios, and a double-acting cushioning device [ Waughmat] 
installed back of the couplers. 

The car bodies are of A.A.R. standard design of 
carbon-steel riveted, which is the best yet produced for 
interchange service. For the past decade no comprehensive 
or conclusive studies have been made for the establishment 
of an improved A.A.R. standard construction, with due 
regard for materials, methods of fabrication and the use 
of approved competitive and fully interchangeable 
features, such as doors, ends, roofs, and other items. 
However, a number of the fundamental features of the 
present A.A.R. standard design are used in all of the high- 
tensile low-alloy-steel box-car body constructions, welded 
or otherwise, offered by the different builders during 


recent years. 
Trucks 


Conventional Spring-Plankless with Unit Snubbers— 
This integral box, non-lateral-motion spring-plankless 
truck is generally representative of the designs extensively 
used in regular interchange freight service. It is not in- 
stalled under any of the Pacemaker cars, but is included 
in the performance results as the base from which sub- 
sequent progress has been made. The suspension springs 
are of the 1936 A.A.R. design for 40-ton nominal 
А "Abstract of а paper presented at the annual meeting of the American 
MEM of Mechanical Engineers held at New York November 25 to Decem- 
ær 3. 1948, as a contribution of the Railroad Division. 

tMr. Kiefer is chief engineer of motive power and rolling stock; Mr. 


Miers, assistant engineer, and Mr. Hays, air-brake engineer, of the New 
York Central System 
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Туре S-1-L truck of the 
Standard Car Truck Com- 
pany with vertical snub- 
bers and Barber lateral- 
motion device 


Railway Mech, 
JANUARY. сева Éngineer 


By P. W. Kieferj—A. M. 
Miers]! and L. D. Hays? 
Collaborating 


Discussion of the special fea- 
tures provided for protection 
of lading and equipment— 
Comparative test results of five 
high-speed trucks and a stand- 
ard type are presented—The 
need for the further study of 
instrumentation is suggested 
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capacity cars, consisting of three outer coils and one inne: 
coil having a free solid travel of 1-54 in. A typical frictior 
snubber is contained in each spring group. Relative 
lateral movement between bolster and side frames is 
limited approximately to 1/16 in. each side of the center. 
The wheel-base length is 5 ft. 6 in. and the weight per 
truck is 7,000 Ib. fully equipped. 

Standard Car Truck Company Type S-1-L—This 
integral-box  spring-plank truck with  lateral-motion 
bolster has suspension springs to suit a 50,000-Ib. maxi- 
mum revenue load and free-to-solid travel is 2-14 in. 
Vertical snubbing is accomplished by means of the Barber 
stabilizer, consisting of spring-actuated friction shoes 
at each side of the bolster with liners on the contact 
surfaces of the side-frame columns. The lateral-motion 
bolster has 1-15 in. relative movement each side of center 


SNUBBER LATERAL MOTION DEVICE 


VERTICAL 


and is positioned on rollers which function between con- 
tour surfaces on the underside of the bolster and on 
spring-seat members supported on the suspension springs. 
The wheel base of this truck is 5 ft. 6 in. The weight, 
completely equipped, is 7,500 Ib. each. 

Standard Car Truck Company Type S-1-L-P—All 
details of this truck are identical to truck Type S-1-L, 
except for the use of the pedestal-type side frame with 
coil springs over the separate boxes and for the resulting 
increased length of wheel base. Here, again, suspension 
spring capacity for a maximum revenue load of 50,000 
Ib. is provided. Total free-to-solid travel is 4-11/16 in., 
divided 2-9/16 in. for the pedestal springs and 2-!$ in. 
for the bolster springs. The weight complete, is 8,900 
Ib. The wheel base is 5 ft. 10 in. 

Symington-Gould Type X L—Both vertical and lateral 
cushioning of this pedestal-type spring-plankless truck, 
with controlling means, are incorporated entirely at the 
journal boxes. Suspension springs here used are of a 
capacity suitable for 50,000 Ib. maximum revenue load 
and have free-to-solid travel of 3-13/16 in. as tested. 
Later this was changed to 4 in. The journal boxes are 
provided with longitudinally extending wings at the 
bottom which serve as seats for two suspension springs. 
Relative lateral movement between the side frame and 
journal box each side of center position is 5$ in. Vertical 
and lateral snubbing is accomplished through spring- 
actuated friction shoes at each side of the journal boxes 
which operated on liners within the írame pedestals. 
Truck-frame unsquaring is prevented by an interlock 
between bolster and side frame, which also permits rock- 
ing of the side frame in a vertical plane for assistance 
in wheel-load equalization. This truck, complete, weighs 
8,100 Ib. and has a wheel base of 5 ft. 6 in. 

Chrysler. Design—Symington-Gould Type FR-5D— 
This truck was designed by the engineers of the Chrysler 
Corporation оп fundamental requirements supplied by 
the railroad engineers and now further refined in detail 
cooperatively by Chrysler and Symington-Gould. For 
lateral cushioning, an arrangement of relatively short 
swing hangers, pivoted below the axle center to provide 
side-frame stability, is incorporated in the integral box- 
type side frame and confined within the lower center- 
frame members for protection against possible failures. 
The spring plank prevents truck-frame unsquaring by 
means of special contour bearings between it and the 
swing hangers. Suspension springs of the capacity desired 
may be installed, but, as in the previous cases, those 
used are made suitable for 50,000 Ib. maximum revenue 
load, with free-to-solid travel of 3-7$ in., and are con- 
trolled by special external snubbers equipped with com- 
position lining on the friction shoes. Relative lateral 
movement between bolster and frame, each side of 
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center, is 114 in. Relative lateral movement between 
bolster and plank under lateral deflection of the support- 
ing springs is limited to 5/16 in. 

The weight of this truck, fully equipped, is 7.900 Ib. 
The wheel base is 5 ft. 6 in. 

American Steel Foundries Type A-3— This integral- 
box spring-plankless truck was not installed under any 
of the Pacemaker cars, but was included among the 
trucks tested to which reference is made later. The 
bolster-supporting springs used have free-to-solid travel 
of 3-11/16 in. and capacity suitable for maximum lad- 
ing of 50,000 Ib. Vertical and lateral snubbing is effected 
by means of a spring-actuated shoe arrangement at each 
side of the bolster which moves against linered surfaces 
of the side-frame columns. Relative movement between 
holster and side frame, each side of center, is 14 in. 
Wheel-base length is 5 ft. 6 in. and the weight per truck, 
fully equipped, is 7,100 Ib. Although not used in the 
Pacemaker trains, a total of 4,200 New York Central 
System regular freight-service box and hopper cars are 
equipped with this truck, sprung for maximum A.A.R. 
rail loading. 


Brake Equipment 


The present standard AB brake for freight cars, 
adopted in 1933, was developed primarily to meet the 
demands for improved control of train slack action during 
braking of heavier and longer trains. For the Pace- 
maker box cars new conditions were to be met and it was 
realized that the pneumatic brakes and associated rigging 
of these units would have to be such as satisfactorily to 
meet the requirements within available signaling and yet 
to be suitable for operation in regular freight trains when 
desired. The problem was presented to the air-brake 
manufacturers, with whom the railroad continued to co- 
operate. Following a period exceeding two years of in- 
tensive effort, this work resulted in the development 
of the high-speed freight brake known as the АВ-1-В, 
based on the standard AB equipment. 

With this brake, when set for high-speed service, the 
development of brake-cylinder pressure during service- 
brake applications 1s the same as for the AB equipment, 
except that a safety valve is connected to the brake 
cylinder which limits a full-service application to 60 Ib. 
cylinder pressure. When an emergency application takes 
place, this safety valve is isolated from the brake cylinder, 
thereby permitting the cylinder pressure to reach its 
full equalization value of 95 Ib. with brake-pipe pressure 
at 110 Ib. This arrangement provides a large spread of 
braking force between full-service and emergency brake 
applications, the same as with passenger-train brakes, 
rather than the difference of about 20 per cent available 
in regular freight operations. 
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During an emergency brake application, when set for 
high-speed service, the development of brake-cylinder 
pressure is direct and not in three stages as is the case 
with the standard AB equipment, but when operating in 
regular freight trains where no signal-pipe air pressure 
is made available, the AB-1-B control valve is auto- 
matically adjusted to provide the three-stage build-up of 
cylinder pressure. 

The foundation-brake rigging of the Pacemaker cars 
is of the single-shoe non-load-compensating type, but of 
sufficient strength for the braking ratios of 90 and 140 
per cent of the car light weight for full-service and emer- 
gency applications, respectively. These ratios are obtained 
with 110 Ib. brake-pipe pressure used in high-speed 
service and automatically are reduced to conventional 
freight ratios when reverting to correspondingly lower 
brake-pipe pressures used in the movement of regular 
freight trains. 

During the early design stages of the Pacemaker box 
cars it was estimated that signal spacing then existing 
between New York and Buffalo was such as to permit a 
maximum load stenciling of 50,000 Ib. per car with a 
speed limit of about 65 m.p.h. As soon as trains of these 
cars became available, stop-distance checks were made 
which confirmed these calculations and also indicated a 
maximum train length of about 65 cars. At the same time 
it was established that, with the type of double-acting 
cushioning devices used in the connections of these cars, 
excessive shock action would not develop under condi- 
tions of low-speed emergency braking and that, under 
normal braking practices from all speeds, the related 
train action was exceptionally smooth. 

During experience to date with the type of high-class 
merchandise lading handled in the Pacemaker trains, the 
load per car has ranged from 8 to 15 tons, and, on the 
average, about three-quarters of the cubical capacity has 
been used. From this it follows that the actual braking 
situation is more favorable than above indicated and that 
a speed limit up to approximately 70 m.p.h. is available 
under the present operating set-up, if needed. 


Connections Between Cars 


The double-acting cushioning device installed back of 
the couplers, known as the Twin Cushion, consists of a 
series of synthetic- or natural-rubber rings or pads bonded 
through openings in a steel plate. In each assembly the 
rubber-spring units, separated by flat divider plates, are 
installed in two groups, one for pull enclosed in the cou- 
pler yoke and the other for buff, with both placed under 
sufficient precompression to produce the desired travel 
and load characteristics. 

The purpose is the substitution of cushioned resiliency 
for free slack in either direction of coupler movement, 
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with total car-connection slack reduced to the extent | 
sible when the standard automatic coupler is used. Thi 
especially helpful while braking or otherwise decelerati 
and similar advantages also are made manifest wl 
starting, accelerating and running, and during any 
versal of coupler load. 

One of the car-connection features here incorpora 
which contributes importantly to the highly desira 
reduction in free slack and protection against pulled- 
couplers consists of the pin-type connection betwe 
coupler shank and yoke. This assembly, or its equivale 
is far superior to the cross-key arrangement—long ob: 
lete in this writer's opinion—as used on the great major: 
of revenue freight cars. Although established as 
A.A.R. Alternate Standard and applicable to the yo 
used with any authorized friction draft gear, as well as 
that of the cushioning device here described, it is fr 
quently ruled out for new cars because of the relative 
small additional first cost. This is a short-sighted polic 

Although fo date it is not in service on any of the Рас 
maker box cars, as the result of close co-operative wo 
by the A.A.R. Committee on Couplers and Draft Gea 
and the Mechanical Committee of the Standard Coupl 
Manufacturers, the tight-lock coupler principle now 
made available for freight operations. The work has bee 
advanced to the stage where trial applications have bee 
made, under A.A.R. sponsorship, to three Pennsylvani 
special-service box cars, with additional installatior 
scheduled for three New York Central System intei 
change freight cars of a type not yet selected. In due tim 
others are to follow. 

Through the aid of experience with the A.A.R. pas 
senger-service tight-lock coupler it was found possible t 
design the shank and attachments in such a manner as t 
make the new design applicable to existing freight car 
of conventional construction, substituting only a striking 
casting to accommodate the necessary spring-supporte 
carrier where the latter is not already in use. The inter 
locking wings are similar to those of the passenger tight 
lock coupler so that they may be coupled together. The 
anti-creep, lock-set and knuckle throw are the same foi 
both couplers. Machine finishing has been dispensed with 
and the normal free slack per pair of couplers has been 
reduced to 3/8 in., which is approximately one-half the 
amount present with the standard Type E. 

In the event that this or subsequently modified designs 
prove practical for freight cars at reasonable cost, this 
further reduction in free slack, with correspondingly 
bettered control of the surges between freight cars, may be 
accomplished as an additional step in the desired direction. 


Comparative Operating Tests 


For checks of the results obtained from the truck de- 
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velopment and design work already described, a series of 
road tests has been progressed over the past two and one- 
half vears in which special trains having consists made up 
substantially of a baggage car, two 50-ton steel-sheathed 
box cars equipped with instruments, and a coach, hauled 
by a 4-6-4 passenger locomotive of ample capacity, have 
been used over the same trackage in all cases. Each indi- 
vidual run consisted of an eastbound and a westbound 
movement of 57.5 miles over good main-line double-track 
rock-ballasted roadbed and rail ranging from 118 Ib. to 
131 per yard, with numerous intermittent curves and 
tangents. 

The two instrument cars operated in each run are of 
identical construction. The recording equipment and the 
manner in which it functions in this type of work is of 
first importance. 


VERTICAL ACCELEROMETERS 


Each vertical accelerometer assembly is housed in a 
metal frame attached to the car floor. It contains a 100- 
Ib. movable weight guided by rollers and held against the 
top of the frame by an adjustable spring beneath the 
weight. The calibration setting of each individual element 
is determined by the pressure this spring is caused to 
exert above that required to neutralize the effect of the 
100-Ib. weight. Vertical upward shocks on the car-floor 
structure are transmitted to the frame and through the 
spring to this weight. If the shock is greater than the 
value for which the spring pressure is set, it compresses 
the spring and causes a downward motion of the weight 
with relation to the frame of the instrument. When this 
motion amounts to 0.005 in. a switch mounted on the top 
of the instrument breaks an electric circuit in which is 
a sensitive counter which registers the shock. Each test 
car is fitted with four of these instruments located at the 
center of the floor space and set, respectively, from experi- 
ence for .25, .35, .50 and 75 values of gravity. 


LATERAL ACCELEROMETERS 


Each lateral accelerometer is contained in a suitable 
metal housing and functions similarly to the vertical ac- 
celerometers just now described. Each of the five 
pendulum-shaped weights per instrument is hinged at the 
top through a flexible steel reed in such a manner that 
relative movement between the suspended weight and the 
housing can take place only in the lateral plane. The 
masses of these vertically positioned pendulums are ex- 
actly equal and each weighs approximately four-tenths of 
a pound. Each pendulum weight is held against a stop, 
an integral part of the housing, by a tension spring ad- 
justed to the acceleration setting desired. The settings 
are .20, .30, .40, .50 and .60 values of gravity, respectively. 
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| Comparative Road Test Results with High- Speed Freight Car Trucks. 


Col. 1 Col. 2 Col. 3 Col. 4 Coli: 
Date of test Sept. 17, 1946 June 19, 1946 Nov. 19, 1947 July 23, 1948 July 30, 194: 
Max. s| , m.p.h.: 
fax, ae Et А РЕ 3 = 75 77 65 75 81 
Westward........ i E 78 82 83 82 86 
E m.p.h. 
Average speed. m.p. р 63.1 51.6 55.6 53.7 62.5 
Westward. 61.5 62.3 65.2 62.8 58.6 
Lading, Ib. . 25,000 25,000 25,000 25,000 25.000 
Capacity of springs, "revenue load, Ib... 80,000 50,000 50,000 50,000 50,000 
——— M —— —————— — 7 — M ———À—— 
Conven. 
spring 
plank- Chrysler Chrysler Chrysler 
less, unit Barber Symington- design Harber design A.S.F. design А. 
Truck designs snubbers — S-1-L-P Gould XL ЕК-5С.5-С 5-1-1,  FR-5D. S-G А-3 FR-5D. S-G 
Max. lateral movement each side of center in. 1/16 1-1/8 1-1/4  1-1/8 1-1/4 1/4 1-1/4 
Total spring deflection, free-to-solid, in TN 1-5/8 4-11/16 3- 137 Я 3-13/16 2-1/8 3-7/8 3-11/16 3-7/8 3-11 
Average Icaded spring height, in.. х 7.81 8.42-7.47* 7.04 8.33 7.36 8.43 8.56 8.47 § 
Average sp'ing deflection loaded car at rest, in. 0.44 1.03-0.78* 1.98 2.05 0.83 2.08 1.69 2.04 ] 
Vertical lading damage factor: 
оса. ein Кү = T» $ T 5,447 520 184 189 3,488 126 3,629 349 1 
Eastward.. R А-А А x 2.553 141 29 36 509 37 1.262 121 
Westward........ X 2 : "S 2,894 379 155 153 2,979 89 2,367 228 
Lateral lading damage Í factor: 
Total s. is dre 32,094 3,174 1.335 197 3,021 1,380 3.240 466 4 
Eastward.. 19,099 1,061 560 19 914 416 1.582 185 1 
Westward... 12,995 2,113 775 178 2,107 964 1,658 281 2 
No Yes Yes Yes Yes Yes No Yes 


Now used in Pacemaker merchandise trains. 


Note: Cast-steel wheels 33 in. diameter ground tread. 
*At pedestal and bolster, respectively. 


With the vertical accelerometers placed centrally over 
the underframe, which, in turn, is supported at the truck 
center plates, it is recognized that because of a certain 
amount of flexibility in the steel bodies of the test cars, 
the action of this instrument is moderated while at the 
body bolster, where the lateral accelerometer is placed 
there is little, if any, transverse car-body flexibility. At 
the same time it is recalled that the counter of each verti- 
cal accelerometer registers only when the relative motion 
of the weight amounts to 0.005 in., whereas, with the 
lateral accelerometer, the movement must be 0.010 in., or 
twice as much, before a count is recorded. 

The influence of speed in terms of the correspondingly 
ascending dynamic force reactions with the different 
trucks is evident. For the most part, a quite definite re- 
lationship is shown between the vertical-force magni- 
tudes and the amounts of controlled bolster-spring- 
suspension travels used. 

On the effects of restricted bolster-spring-suspension 
travel of the Barber Type S-1-L truck, Column 3, with 
respect to vertical performance, it is fairness to state that, 
since made available for the Pacemaker cars, designs of 
this truck have been produced incorporating springs of 
longer travel. with which, unquestionably, vertical ac- 
celerations lower than those shown would be obtained. 


Suggestions for Future Instrumentation 


Over the past several years, much constructive work 
and experimentation have been devoted to the develop- 
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ment and use of recording mechanisms for the purpo 
here under consideration. Different arrangements i 
such apparatus have been used, including small portab 
machines with which the movement of stylus needle 
attached to and actuated by undamped pendulum weight 
are recorded on a tape. Although definitely valuable fi 
a number of purposes and convenient because of portabi 
ity, they do not meet the need here dealt with, large! 


because of the acceleration effects on the pendulums an 


related parts. 
A much better method has been the use of acceleromete 


type instruments with which separate totals of lading 
damage-factor counts for lateral and vertical force re 
actions may simultaneously be accumulated during eac 
run, but, thus far, in the experience of this writer, non 
of the procedures employed with instruments of this typ 
produces data from which may be derived the ratio o 
the directly comparable values of these two disturbances 
as transmitted to the car body through the trucks unde: 
test. This deficiency should not be disregarded by th 
equipment engineers of the railroads and the manu 
facturers. It should be the subject of constant and active 
study for a positive determination of the adjustment: 
necessary in the records, as presently made with soundly 
based instruments, or through some other approach, te 
accomplish the equating of these two values on a reliable 
basis. 

With this knowledge at hand, no longer would it be 

( Continued on page 14) 
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Fig. 1 (left) —Cab end of a Diesel locomotive badly damaged in a wreck. Without the use of welding it could not have been 
repaired. Fig. 2 (Right) —Damaged sections of the locomotive have been removed by oxyacetylene cutting torches prepara- 
tory to rebuilding 


Diesel Locomotive 


Maintenance Welding’ 


Tue increasing demand for Diesel-electric locomotives 
has led to a broader understanding of maintenance prob- 
lems peculiar to the Diesel, a broader application of parts 
repair instead of more costly renewal, and a refinement of 
repair and maintenance techniques. Increased experience 
with Diesel maintenance is enabling increased utilization 
through careful planning and practice of scheduled pre- 
ventive maintenance and operation. 

It is the purpose of this paper to illustrate the particu- 
lar emphasis of welding techniques and applications upon 
the refinement and extension of Diesel maintenance prac- 
tice. Only a few of the more interesting types of main- 
tenance welding can be described here. But current prac- 
tice includes a wide variety of welding applications and 
promises even broader use of welding techniques as in- 
creasing numbers of Diesel locomotives go into service. 


Rebuilding Diesel Engines 


An excellent example of the employment of oxyacety- 
lene and arc welding processes to Diesel locomotive main- 
tenance on a major scale is their application to the repair 
of damaged locomotive bodies. Fig. 1 shows a locomo- 
tive body so seriously damaged that it appeared beyond 
repair. To replace it would have cost many thousands of 
dollars. 

In addition, new parts required to make the repairs 
were not available. It was therefore necessary to make 
the parts required in order to put the locomotive back into 
operating condition. So the resourceful railroad people 
set about to quickly and effectively get the locomotive 


* An abstract of a paper presented at the twenty-ninth annual meeting of 
the American Welding Society at Philadelphia on October 26, 1948. 

+ General Superintendent Railway Service, General Technical Sales Division, 
Air Reduction Sales Company. 
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back into service. Without welding and cutting appa- 
ratus and techniques, this repair could not have been ac- 
complished, 

The bent-beams, body ends and sheeting were removed 
by means of the oxyacetylene torch, leaving the locomo- 
tive stripped down to the base of the damaged sections, 
as shown in Fig. 2. New sections were made and arc- 
welded into place. 

Where heavy stresses were apparent, the beams were 
reinforced by welding overlapping plates into position, 
covering the joints in the beams. Body beams and diag- 
onal reinforcement angle were arc-welded into position. 

The fuel tanks, which had been torn and bent, were 
straightened. The damaged sections were cut out and 
new ones welded into place. Other damaged parts, such 
as cabinets, draft gear, supporting frames, headlight, 
roller bearing journal boxes, electrical parts, body beams 
and anti-slewing devices, were all repaired and the loco- 
motive put back into service in a short time, at a mini- 
mum expense, good as new, and without trace of the 
original damage, 
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Repair of Engine Bases 


When Diesel equipment first came into railroad service, 
the lack of familiarity апа experience with its mainte- 
nance led to many unnecessary expenditures for new re- 
placement parts where effective repair could have been 
accomplished at a great saving. Diesel maintenance 
seemed shrouded in mystery in the face of maintenance 
practice on steam locomotives. But welding techniques 
soon became so important to economy in Diesel locomo- 
tive maintenance that the railroad people have learned 
to avoid replacement with new parts until every practi- 
cable effort has been made to accomplish effective repair. 

There is the case of a major railroad which was faced 
with a considerable expenditure for replacement parts 
when three cast iron Diesel engine bases broke in rapid 
succession. Welding specialists were called in to deter- 
mine whether they could be repaired. After inspecting 
the breaks, the welding specialists recommended oxyacet- 
ylene braze welding, which proved to provide a satisfac- 
tory solution. 

In each case, the engine base fracture developed on 
the generator end, and extended up and across both sides 
of the oil compartment. Study of the fractures led to 
the following method of repair: 

Each base was first chipped in preparation for braze 
welding. Then, to maintain alignment, an old axle was 
machined and fitted into the bearings. Using a preheat- 
ing furnace constructed of fire brick, the bases were heated 
to about 900 deg. F. with a charcoal fire. 

Fluxes were used in the braze welding operation, and 
75 lb. of bronze welding rod were used on the three en- 
gine bases. Two welders worked simultaneously for 
about 12 hours on each base. Following the welding op- 
eration, each base received a post-heat treatment to avoid 
too rapid cooling. Fig. 3 shows one of the engine bases 
after welding and removal from the furnaces. 

All three bases were soon back in service and function- 
ing perfectly. Not only was the repair by braze welding 
quick, but it was effective and very economical. The rail- 
road estimates that about $15,000 was saved by repairing 
the bases instead of replacing them. 


Reclaiming Aluminum Pistons 


A continuing problem in Diesel locomotive mainte- 
nance has been that of reclaiming aluminum pistons. For- 
merly, damaged or worn-out pistons were replaced by 
new ones. But increased experience with Diesel repair 
has shown that it is practical to repair such pistons by 
the application of welding processes, and at a very con- 
siderable saving over the cost of new pistons. Early prac- 
tice in this field employed oxyacetylene welding, but this 
method is being largely replaced by arc welding processes. 

Arc welding has been applied with considerable suc- 
cess by one railroad which formerly used new piston re- 
placements instead of attempting repair. Trouble had 
been experienced with cracking across the top of the 
head of aluminum pistons used on Diesel switching loco- 
motives, and in this instance new pistons were not avail- 
able. 

These pistons were 18 in. high, 125% in. in diameter, 
and 23$ in. thick at the top of the head. In Fig. 4, the 
left piston has been repaired by arc welding, and the two 
on the right have been Vee-ed out in preparation for 
welding. 

In preparing the pistons for welding, they were soaked 
in a carbon solvent. The crack in each was then chipped 
out, and the piston was preheated for welding, using a 
mild torch preheat of about 300 deg. to 400 deg. F. For 
the preheat and the welding operation, fire brick was 
built up around the piston, as shown in Fig. 5. to permit 
retention of heat. The success of this method has led to 
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Fig. 3—Diesel-engine base after welding and removal from 
furnace 


Fig. 4—Aluminum pistons which cracked across the top of the 
head. The one on the left has been repaired by arc welding. 
The other two have been Vee-ed out for welding 


Fig. 5—Before arc-welding cracked aluminum pistons, a fur- 
nace of firebrick is built up around the piston to preheat it and 
maintain preheat temperature during the welding 
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the design of a container lined with asbestos for pre- 
heating the pistons. 

Aluminum electrodes were used in the welding opera- 
tion, best results being obtained by the use of a 14-in. rod. 
Experience accumulated on this job has brought about 
certain specific procedures. The arc is crowded as closely 
as possible and moved along quite rapidly, with the arc 
well up on the side of the groove. As each pass is made, 
the deposit is chipped, particularly along the edges, and 
all slag is carefully removed. After the weld is com- 
pleted, the piston is covered and allowed to cool slowly. 

Some of these pistons have been in service for a year 
or longer since repair. That is practically equal to new 
head service, and not one of the repaired heads has failed 
as yet. The repair welds have only 0.003 to 0.005-in. dis- 
tortion, and as there is a 0.040-in. tolerance between the 
cylinder bore and the piston diameter, they are well with- 
in the limit. There is no distortion of the wrist pin holes. 

New pistons of this type cost $170 each. Reclaiming 
them by the method described costs only about $15 each, 
including all labor, welding material and welding time. 

A new development of some significance in the repair 
of aluminum pistons is the use of the inert gas-shielded 
are welding process. Recently, a railroad experimented 
with this application, and although the piston used for 
the experiment had been prepared for gas welding in- 
stead of inert gas-shielded arc welding, the figures never- 
theless give an interesting picture of the potential effec- 
tiveness of this application. Had the piston been pre- 
pared for the process used, instead of for gas welding, 
less filler metal would have been used, and the welding 
time would have been cut down considerably. 

The piston used for this experiment had a 123¢-in. 
outside diameter and 20-5/16-in. overall length, and 
weighed 103 Ib. A groove 4% in. wide and 14 in. deep 
was machined in the ring area. The entire cylinder was 
preheated with an oxyacteylene flame, using a multiple- 
flame torch tip at about 300 deg. F. | 

For the welding operation, alternating current in the 
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Fig. 6 (Left) —An alumi- 
num piston which has been 
prepared for inert gas- 
shielded arc welding. Fig. 
7 (Right)—An aluminum 
piston which has been 
prepared by inert gas- 
shielded arc welding and 
is ready for machining 
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side jobbers for welding, but this railroad has found 
its own shops can handle this job with great success by 
using the following procedure: 

The fracture is entirely removed by grinding or chip- 
ping. The casting is then placed on firebrick at the bot- 
tom of the furnace, both for support to the bottom and 
to allow free circulation of flames in the furnace, as shown 
in Fig. 8. This furnace is about 36 in. by 40 in., and 
allows ample room between the casting and furnace walls. 
This space is then filled with charcoal and covered with 
sheet asbestos. The head is heated for about four hours. 
It is then slowly brought to an even cherry red by the 
use of two welding torches. 

Fig. 9 illustrates the welding operation. It is important 
that it be performed only by a competent, experienced 
cast-iron welder, as the deposit must be dense and non- 
porous, and remain machinable. To obtain the result, 
1$-in. cast-iron rod is used with cast-iron flux and ap- 
plied by oxyacetylene gas torches. 

After welding, the casting is left in the fire and allowed 
to cool slowly. Ground asbestos is then packed in the 
furnace, covering both the live fire and the head. The 
cylinder head is then left to cool until the heat is com- 
pletely dissipated from the casting. As this same asbes- 
tos is used time after time, it naturally gets filled with 
bits of unburned charcoal. This in turn ignites and tends 
to slow the cooling period to as much as five days. New 
asbestos requires less time to cool, and should be used 
where time is a factor. It is essential to the success of 
this welding procedure that the head not be removed 
until it has completely cooled. The casting may then be 
removed for machining. Fig. 10 shows the welded areas 
on heads on which the first machine cut has been made. 

This maintenance operation alone has saved this rail- 
road thousands of dollars, as total repair cost is only 
about $30, compared to the cost of $300 for the type of 
head shown in Fig. 10, and $180 for the type shown in 
Fig. 8. Also, the additional expense of shop tie-up time 
and shipment to a jobber is eliminated. None of the 
heads repaired by this procedure has failed to date. 


Heads with Recessed Seats 


The technique for reclaiming cylinder heads with deep- 
recessed seats and cracks is as follows: The affected areas 
are first machined so as to present new, clean surfaces 
for welding, and to provide greater space for weld metal. 
The affected areas are prepared by boring on a radial 


drill press or on a horizontal boring mill. If cracked, the 
cracks are removed by chipping and/or grinding. The 
valve stem bushings should be removed before preheating 
and welding. 

The cylinder heads are then placed for preheating by 
either gas or charcoal, which can be supplemented by two 
heating torches. The heat is gradually bronght up to 
about 1,200 deg. F., and carbon plugs are placed in the 
valve ports to minimize the quantity of weld metal and to 
provide more uniformity in the hole finish for machining. 
Carbon plugs can also be placed in the fuel injection open- 
ing to prevent the molten metal from plugging that area. 

The weld metal is then applied in the affected area, 
maintaining the recommended preheat temperature. Care 
must be taken in the fusing of the base and weld metal to 
ensure a fine grain structure and to eliminate porosity. 

After the areas are built up, hot flaked asbestos 
(crushed boiler lagging) should be used to completely 
cover the head, using about three inches of covering. The 
head is then allowed to cool slowly, and every precaution 
is taken to protect it from cold air drafts. Under no con- 
ditions are the heads handled or exposed until they have 
completely cooled. 

The heads are then ready for machining, which can be 
done on a radial drill press or a vertical boring mill. With 
proper heat control and welding technique, the cylinder 
head face will not warp more than .0015 in. to .002 in., 
and this can be corrected by machining. The job is com- 
pleted by inserting new valve stem bushings. 


Reclaiming Engine Valves 


When seats or stems of Diesel engine valves become 
worn, they must be reclaimed or replaced. It has been 
found that these valves can be reclaimed and put back into 
service at a low cost, and giving from three to three and 
one-half times the service life of new valves. As a result, 
valve reclamation is standard practice on many roads. 

An example of this improved service is the experience 
of one railroad which placed a reclaimed valve in service 
alongside of a standard new factory valve in the same 
cylinder head. Both valves were to be kept in service until 
one or the other required removal. After 15 months of 
continuous service, it became necessary to remove the 
standard valve, as it had become worn beyond the point 
of serviceability. It showed 1/16-in. wear on the seat face. 

By contrast, the built-up, or reclaimed, valve showed 
less than .0005 in. wear. 


Fig. 8 (Left)—A furnace of firebrick is built up around a cast-iron cylinder head for preheat and welding operations. 
(Center): A welder at work on a cast-iron cylinder head. Fig. 10 (Right): Cast-iron cylinder heads, showing the welded areas, 
on which the first machine cut has been made 
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Fig. 11—Two wheel-thrust end bearings for Diesel locomotives. 
The one on the right has been built up by welding and the one 
on the left has been machine-finished after welding 


The valve seats in the head showed that the built-up 
valve had not affected the head seat, since both head seats 
were in about the same condition. The savings involved 
included not only 50 per cent of the cost of a new valve, 
but in addition the saving represented by extension of 
service life of the reclaimed valve. 

Larger 4-in. and 5-1 /4-in. diameter valves are reclaimed 
with even greater savings. They are thoroughly cleaned 
before the hard-facing alloy is applied. The flame is ap- 
plied to the worn area, taking care to keep it deflected 
from the stem to prevent distortion. After the hardfacing 
material is applied, the valve is trued up by machining 
and the seat is also machined, after which it is finished 
by grinding. 

In some cases, the valve stems become worn, and are 
reclaimed by metal spraying. The valve is set up in a 
lathe, and a cnt is made, reducing the stem about .025 
in. in diameter, after which the surface is knurled and the 
metal sprayed on with an .80 carbon steel. Then, by 
grinding, the stem is restored to its original size. In the 
case of the larger valves, savings of as much as 80 per cent 
of the cost of a new valve are effected. 


Reclaiming Wheel Thrust End Bearings 


Deisel locomotive wheel and thrust bearings, which 
limit the lateral space between the end of the axle and 
roller bearing boxes are faced with a bronze bearing 
metal. As the bronze becomes worn, lateral tolerance be- 
comes greater and must be corrected elther by replacement 
with new thrust-bearings or by renewing the bronze bear- 
ing surfaces to bring them back to standard. The thrust 
bearings are 4-5/8 in. thick, when new, and must be re- 
placed when they become worn to 4-1/8 in. thickness. 

A simple and common method of restoring them is by 
use of the arc welding process with lead bronze electrodes. 
In preparing a thrust-bearing for welding, a carbon disc 
is inserted in the speedometer cable hole of the thrust 
bearing casting, after which the bearing surface is built 
up with the lead bronze electrode. The process requires 
three passes and consumes four 1/4-in. electrodes per 
pass, or a total of twelve electrodes. The carbon discs are 
then removed, and the bearing surfaces are finished in a 
lathe, after which the oil hole is drilled, and the oil slot cut 
on a shaper. 

The original cost of these bearings is $16.40 each, and 
they can be reclaimed for 35 per cent of the cost of new 
ones. Build-up time is 20 min. for each bearing. and total 
machining time is 40 min. Fig. 11 shows a built-up bear- 
ing on the right, and a machine-finished bearing after 
welding on the left. 


Journal-Box Wear Plates 


A constant maintenance factor in Deisel locomotive 
operation is the replacement of roller-bearing journal-box 
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Lube and fuel oil tanks 
Traction motor gear cases 
Underframe side bearings 
Air reservoir brackets 
Platforms, front and rear 
Side and front framing 
End sheets— air ducts 
Engine and generator pad 
Push pole pockets 
Fuel tank supports 
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The Coal Burning 


Gas-Turbine Locomotive’ 


Te coal-burning gas-turbine locomotive project con- 
templates the building of a 4,200-hp. locomotive by the 
American Locomotive Company using an Allis-Chal- 
mers gas turbine, and a 3,750-hp. Baldwin locomotive 
using an Elliott gas turbine. The two locomotives are 
one project and the development work is being carried 
on by the Locomotive Development Committee of Bitu- 
minous Coal Research, Inc., a group composed of nine 
large railroad companies and four of your member coal 
companies. R. B. White, president of the Baltimore & 
Ohio. is the chairman of this group, and J. I. Yellott is 
director of research. The work is now in its fourth 
vear. 

The concept of the gas turbine is not new. John Bar- 
ber in 1791 was issued a patent on the basic features of 
the gas turbine and other inventors have taken out 
patents up into the early part of the twentieth century, 
but the hurdles of efficient compressors and suitable 
metals were always present. During this period the 
reciprocating steam engine, the steam turbine, and the 
Diesel engine advanced rapidly and entrenched them- 
selves as prime movers in the fields for which they were 
best suited. 

The appeal of the gas-turbine power plant lies mainly 
in the fact that essentially it is a simple machine, requir- 
ing no boiler, boiler water, water treatment, condenser, 
or other parasitic apparatus, and no reciprocating ma- 
chinery is involved. The gas-turbine power plant uses 
a compressor to deliver large quantities of air to a com- 
bustion chamber where fuel is mixed with the air and 
burned. These products of combustion are directed into 
the balding of a turbine not essentially different from 
a steam turbine. 

As thes gases pass through the turbine blading, they 
expand and cause the turbine to rotate. А great deal of 
work has to be done by the compressor to compress the 
enormous quantity of air required to burn the fuel with 
which it mixes in the combustion chamber, air not only 
sufficient to burn the fuel but eight or ten times more 
to keep the gases down to a temperature which the com- 
bustion chamber material and the turbine blade mate- 
rial can stand. With so large an amount of work to be 
done by the compressor, it will be appreciated that un- 
less the job is done efficiently, the gas turbine has about 
all it can do. Merely to drive the compressor which is 
coupled to its shaft, and no net power, or only a small 
amount, will remain for useful work. An efficient gas 
turbine layout as the art has advanced up to the present 
will have a turbine putting out four units of work and, 
of these, roughly three units will be used up bv the com- 
pressor and other losses. Very close to one. unit re- 
mains for the useful work of driving a generator or 
other form of power take-off. The coal-fired, gas-tur- 
bine locomotive with electric transmission is expected 
to produce 20 hp. at the rail for every 100 hp. of heat 
energy in the coal. Expressed in the usual way, the 
locomotive's thermal efficiency will be 20 per cent. This 
compares with 26 per cent for the Diesel-electric and 
514 to б per cent for the modern steam locomotive. The 
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term "electric transmission" is used as this is a simple 
conception of the function of the generator and traction 
motors on a locomotive which carries its own prime 
mover. Another conception, equally correct, is that 
these locomotives carry their own electric generating 
station. 

One of the most efficient forms of compressors is the 
axial flow type. This was brought out commercially 
about 1901 and it has been improved until its efficiency 
is now around 85 per cent. Enormous strides have been 
made in the development of heat-resisting materials, 
particularly immediately before and during World War 
II, and it is this combined progress in compressor effi- 
ciency and materials that has put the gas turbine in the 
forefront of prime mover thinking. Atomic energy is 
unlikely to push the gas turbine aside as atomic energy, 
when it comes into commercial use, will probably be in 
the form of heat, and that clean heat looks promising as 
a means for producing hot gases for a gas turbine. The 
coal industry need not be concerned about this for some 
time to come. 

The Locomtive Development Committee was given 
the task of designing and building a gas-turbine plant 
that would use coal as its fuel and be suitable for mount- 
ing on a locomotive chassis. There were the powerful 
reasons for specifying that coal be used: first. a million 
B.t.u. of coal cost 20 cents today as against 90 cents for 
the same amount of energy in Diesel fuel and, second. 
we have an abundance of coal in this country. Even if 
a low grade liquid fuel—i.e., one containing 114 to 2 
per cent ash—can be burned successfully in a gas tur- 
bine, we would pay 60 cents for a million B.t.u. which 
still leaves coal in a favorable position. Widely diver- 
gent statistics have been published about our oil re- 
serves and there is some doubt as to just what the true 
situations 1s, but I do not think there is much question 
that, in a national emergency, fuel oil for locomotive use 
would quite likely be in short supply. 

It would not have been necessary to set up a group 
to progress the development of a gas-turbine locomotive 
to burn liquid fuel. The gas-turbine principle is attrac- 
tive enough to engineers in its own right to provide the 
incentive for such a development. That this incentive 
exists is evidenced by the fact that today several large 
companies are making splendid progress in developing 
liquid fuel gas turbine prime movers for locomotive use 
and one such locomotive is already on order by the 
Atchison, Topeka & Santa Fe. 

The coal-burning gas turbine, however, is quite an- 
other thing from one burning liquid fuel, and to say 
that it is an exceedingly tough nut to crack is no exag- 
geration. I shall be careful in these remarks to avoid 
saying anything that will give you the impression that 
the solution of this problem is immediately at hand. 
Many developments are merely the assembly of proved 
parts into a workable combination but not so the coal- 
burning gas turbine. Let us consider the key problem 
in this project. 
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First, a coal bunker will be carried on the locomotive 
lor run-of-mine coal with a crusher to break up the 
large lumps to minus 2 in. size. The hopper of this 
bunker will be arranged with heating means to reduce 
the moisture content of the coal to not over 5 per cent. 
A stoker type conveyor will then carry the dry coal to a 
preliminary crusher. These steps are simple and, oi 
course, there is a good deal of precedent to guide the 
designers. 

Second, we must have a preliminary crusher to get 
the coal down to about minus 16 mesh size. This is 
about the size of granulated sugar. This is nowhere 
near the final size required and in some manner we must 
get it down to where not less than 90 per cent will pass 
through a 200 mesh sieve and a large percentage of 


this through a 325 mesh sieve, that is, about the size of > 


flour. When уоп consider that these particles must be 
completely burned in the combustion chamber in about 
two-tenths of a second, the need for microscopic par- 
ticle size is apparent. The preliminary crusher just men- 
tioned might also be the final crusher and that may 
eventually be the solution, but such a crusher would be 
so large that it would be difficult to find room for it on 
the locomotive and the power to drive it would be in 
the order of 200 hp., and that. of course, would be a 
deduct from the power available for hauling the train. 

Let us assume in this discussion that we will only 
grind the coal to granulated sugar size in our prelim- 
inary crusher so that does not take too much power, and 
that the final minute size will be got by some other 
means. We have been trying to get this final size by 
picking up the particles in a fast-moving stream of air 
and smashing them against a target of highly erosion- 
resistant material. The particles will be traveling at 
about 700 miles per hour when they hit. 

I passed rather quickly over the problem of getting 
the particles in this fast-moving stream of air. This has 
been a pioneering effort of no small proportions. No 
device is available on the market to do this, but there 
was an idea of a rotating cylinder with pockets in the 
periphery, the pockets heing filled bv gravity as they 
pass under the hopper of a small bin filled with the 
granulated-sugar-size coal. Something like a Ferris 
wheel, except that people do not drop into the cars at 
the top and get shoved out by a stream of air at 100 
Ib. gauge pressure at the bottom. That, however, is the 
idea we are working on for pressurizing the coal. Un- 
less we have the coal under shghtly higher pressure 
than the air being delivered to the combustion chamber 
by the compressor, we simply cannot get the coal into 
the combustor to be burned. The coal-laden pockets 
rotate to the bottom where the stream of air at right 
angles to the wheel cleans out the pockets and carries 
the coal along to the target for its final pulverization. 
If this wheel rotated at infinitely high speed, we would 
have the idea of condition of a continuous flow of coal 
into the combustion chamber, but the wheel сап be 
rotated at a sufficiently high speed to give for all prac- 
tical purposes a continuous flow. The means for gov- 
erning the amount of coal that dorps into these pockets 
becomes the locomotive throttle. I need hardly tell vou 
that it is no small problem to design such a pocketed 
wheel with machine clearances in the order of four one- 
thousandths of an inch, but that is the kind of machine 
tolerance needed to prevent the air at 160 fh. pressure 
in the target line from flowing back along the sides and 
around the periphery of the wheel into the small grav- 
ity bin and stopping coal delivery. The side faces of 
this wheel will rotate against seals which must have 
long service life. We had a number of failures in build- 
ing these wheels, but a recently designed one has given 
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Radiant Heat in Mexican Car 


Ах interesting installation of the use of radiant heating 
is that of a private car built for the Mexican government 
and used by President Aleman. The 70-foot car has five 
bedrooms, a galley and a lounge opening on an observa- 
tion platform. 

The heating medium is hot water distributed from a 
heat-generating unit enclosed in,an insulated steel box 
suspended below the car. This is 5 ft. 6 in. in length, 
32 in. deep from the side of the car and approximately 
the same depth below the car floor.. The radiators consist 
of 3g-in. copper tubes laid above the main floor structure 
and imbedded in а 1%-in. coat of mastic. The finished 
surface of the floor consists of a !4-in. thickness of sponge 
rubber, over which is laid a broadloom carpet. 

The under floor consists of a %4-in. steel plate; on this 
is laid a floor of oak boards 1% in. in thickness. On the 
oak floor is placed a corrugated zinc sheet, the corruga- 


Above: Copper-tube ra- 
diators in place, ready for 
application of the mastic 
flooring—Right: Heat ex- 
change equipment, circu- 
lating pump, and controls 
are installed under the car 


Railw. Mechanical Engineer 
JANUARY, 1949 


Installation in the private 
car of President Aleman of 
Mexico involves use of radi- 
ators of copper tubing laid 
in mastic floor of the car 


tions of which are approximately on 1-іп. centers. The 
copper-tube radiators are separated from the zinc by a 
layer of building paper. 

The mechanical equipment for heating and circulating 
the water consists of a steel storage tank, 22 in. in di- 
ameter by 43 in. long, in which are inserted two Bell & 
Gossett heat exchangers. Steam from the locomotive 
passes to one of the heat exchangers through a Fulton 
Sylphon pressure-reducing valve, thus heating the water 
in the tank to 180 deg. F. The condensate is collected in 
a steam trap and wasted. The water temperature is auto- 
matically controlled. Through the other heat exchanger 
cold water from the car water supply is passed and heated 
for use in the kitchen, showers and lavatories. A Fulton 
Sylphon thermostatic mixing valve is employed to control 
the water temperature. 

Hot water for the heating system is drawn directly from 
the tank at 180 deg. and circulated by means of a small 
centrifugal pump, motor-operated on 32-volt d.c. current, 
which is inserted in the water line on the return side of 
the hot-water tank. This hot water is circulated from a 
manifold through eight risers to as many floor radiators, 
thence passing upward from the ends of the coils through 
tubes in the side wall of the car. 

In the space above the ceiling the 3¢-in. lines lead into a 
return pipe to an expansion tank and a return main which 
passes down through the side wall to the unit under the 
car. The expansion tank is fitted with an air vent valve. 
In the return riser from each radiator in the small rooms 
is a %-in. Fulton Sylphon thermostatic radiator valve by 
which the flow of water through the radiator is controlled. 
At the lounge end of the car the return lines from all three 
coils join in a riser in which is a single thermostatic control 
valve. 

A by-pass is provided between the return main and 
the hot-water supply line to the heating system so that 
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the temperature of the water entering the floor coils may 
be reduced below the temperature carried in the tank when 
weather conditions make this desirable. The amount of 
return water by-passed is determined manually. 

The radiator coils aggregate approximately 900 lineal 
feet of copper tubing. The heat-exchange capacity of 
the system is 317 gal. per hr. at a temperature rise of 140 
deg. with steam at a pressure of 50 Ib. per sq. in. The 
capacity of the hot-water supply for kitchen and room 
use is 152 gal. per hr. at a temperature rise of 100 deg., 
the heater being immersed in water at a temperature of 
180 deg. F. 

This car, which was completed during the past summer, 
was built by the Ransome Company, Emeryville, Calif., 
and is the first of several, including sleeping cars, dining 
cars, and coaches, to have similar radiant-heating instal- 
lations which the Mexican government plans to purchase. 


Pacemaker Box Cars 
(Continued from page 5) 


necessary to rely on speculation with respect to the rela- 
tive importance of lateral vs. vertical shocks of freight- 
car operation, and to leave unanswered the question of 
which of these two lading- and equipment-disturbing 
influences may be most in need of reduction in a given 
case for a closer approach to shock-free movement of 
freight trains, especially for those operating on high-speed 
schedules. 

In the use of companion test cars equipped with ac- 
celerometer type instruments, little or no opportunity has 
been afforded to accumulate in the results to be studied 
the recorded relative magnitudes and characteristics of 
longitudinal disturbances and shocks. Instruments de- 
signed to obtain such data should be made available for 
use in trains of some length when made up in whole or in 
part, of cars having improved features for the estab- 
lishment of comparative evaluations of lateral, vertical, 
and longitudinal force reactions. These three reactions 
should be simultaneously recorded in such cars and in 
those with which their performances are to be compared. 

For longitudinal action, it is probable that the peaks 
would be found of more importance than the total counts, 
but this would be subject to comprehensive judgment 
from the breakdown of the gravity-value counts recorded 
in each car undergoing check. This would require in- 
struments of size and weight permitting reasonably con- 
venient portability. 

For years there has been a crying need for such measur- 
ing equipment and, after much discouraging experience 
with the instrument makers and others in efforts to have 
it designed and developed, our engineers, themselves, 
produced a set of handmade accelerometers which, from 
experience to date, have demonstrated the embodiment 
of the required fundamental characteristics. These partic- 
ular instruments are arranged for passenger-car record- 
ing and in that service have successfully produced, over 
tangents and curves, reliable and continuous records of 
the kind desired. The measuring portion is divided into 
two units, one to register the vertical accelerations and, 
the other, a horizontal unit, to record in both directions 
either lateral or longitudinal accelerations, depending 
upon the position in which it is placed. There appears to 
be no reason why the same, or equivalent, equipment ad- 
justed for the accelerations of freight-car movement, 
cannot be produced. The rate of progress in both pas- 
senger and freight operations can be ascertained only on 
the basis of sound and comprehensive instrumentation. 
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Maintenance of Steam Power 


The modern steam locomotive presents a considerably 
different maintenance problem than did locomotives 
built as late as 20 years ago because of many such items 
as the general increase in the over-all size and power 
of locomotives, the cast bed, roller bearings, improved 
feedwater heaters, injectors and pumps, air brake equip- 
ment, mechanical lubrication, and poppet valves. There 
have also been changes in the materials used in loco- 
motive construction, which have affected the mainte- 
nance problem, such as the introduction of high-grade 
allovs for boiler steel, forgings and castings. 

Many of these have increased maintenance cost. The 
increase in size of locomotives has increased the weight 
of parts to be handled in the shops and enginehouses, 
new appliances have resulted in increased complication, 
and improved materials, in many cases, require special 
practices and equipment for heat treatment. 

On the other hand, a great number of the changes 
made in the past 20 years have reduced maintenance 
cost. The solid cast bed has eliminated practically all 
splices, joints and fitted bolts in the frame and cylin- 
ders, roller bearings have greatly reduced the labor 
and time required to service locomotives at terminals, 
and mechanical force-feed lubrication has greatlv re- 
duced wear and increased the life of such parts. Such 
improvements as these have resulted in an increase in 
the mileage run bv locomotives between shoppings, 
with a consequent improvement in availability; 

There are many other changes, external to the loco- 
motive itself, which have reduced maintenance cost and 
increased availability. These include the use of treated 
water in boilers, which has greatly increased the life 
of flues and fireboxes and reduced pitting of boiler 
shells, portable crane trucks and similar material han- 
dling equipment which has speeded up the handling of 
locomotive parts in enginehouses and shops; also im- 
proved machine tools which increase shop output and 
improve the quality of the work. 

The net result has been a general improvement in 
the efficiency of locomotive maintenance. There is, how- 
ever, much yet to be done if we are to hold mainte- 
nance cost within reason in the face of increasing labor 
and material costs. 

The problem of locomotive maintenance тау be 
divided into three principal parts, as follows: (1) The 
facilities available, such as shops, roundhouses, inspec- 
tion pits, drop pits, etc.; (2) the equipment available. 
such as machine tools, cranes, hoists, drop tables, small 
tools, ete.; (3) the practices and methods of handling 
the work, such as shopping schedules, standard and 
special instructions covering shop practice, material 
routing through the shop, etc. 

The facilities required will depend, of course, on the 
amount and kind of work to be done. The arrange- 
ment and relative location of repair facilities should 
he given careful study, as it has an important effect 
on the efficiency of the whole operation. 

The demand and the development of the modern 
‘team locomotive has had a profound effect on the 
fquipment used in locomotive maintenance. Present 
day requirements for increased availability and greater 
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shop output can only be met by taking advantage : 
the up-to-date developments in shop equipment, pa 
ticularly in the larger shops. These include high spec 
machine tools, the use of cemented carbide tool bit 
automatic machinery such as turret lathes, screw m: 
chines, forging machines and improved welding ar 
cutting equipment, both gas and electric. 

It has been found good practice in cases where 
machine tool or similar piece of equipment must b 
replaced at a relatively small shop or roundhouse, t 
purchase a modern high production machine for th 
main shop and transfer the second-hand machine fron 
the main shop to the smaller point. In this way th 
smaller outlying points are furnished adequate equip 
ment, and the equipment in the large production shoy 
is continually modernized and the new machine place 
where better advantage сап be taken of its greatei 
capacity. 

'The increased size and weight of the modern loco- 
motive and its component parts has necessitated the 
use of improved equipment for handling these parts. 
Such devices as electric drop tables and engine hoists 
for wheeling and unwheeling in place of the older 
hydraulic jacks, electric and air hoists for handling 
parts in roundhouses and back shops and portable power 
cranes and lift trucks for handling material between the 
various departments in the plant. The purchase and 
use of such equipment should be given careful study. 
as it can have a considerable effect on the efficiency of 
the operation. Much time and labor can be wasted 
if proper and adequate equipment is not provided for 
this purpose. 

The adoption of such improvements as roller bear- 
ings, poppet valves and alloy steels in modern locomo- 
tive design has necessitated the use of such special 
equipment in the repair shop. In this connection I 
might mention precision grinders, pressure rolls for 
crank pins and axles, special gauges and special heat 
treating furnaces and quenching baths, all of which 
are relatively new in locomotive repair work. There 
has also been developed improved devices for electric 
and gas welding and cutting, such as the automatic 
electric welder for building up parts, and the oxvgraph 
machine for cutting out plates and forgings to template 
or drawing. The new flame-hardening torch is being 
used generally on such parts as guides, butfer castings 
and pedestal jaws. All of this equipment is costly, but 
is necessary to meet modern maintenance requirements. 

Shop practices and methods of handling the work have 
as great, or greater, effect on the cost of locomotive 
maintenance as do the shop facilities and equipment 
used, and it is in this field that shop management has 
a chance to accomplish the most by careful planning 
and supervision. Proper scheduling of the work is 
particularly important, both to allow the most efficient 
use of manpower and to insure an adequate supply of 
material when needed. It is also important to have well 
planned standard shop practices in effect to govern 
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most operations so as to insure quality and uniformity 
of workmanship. 


Scheduling Helps Reduce Shop Time 


As an aid to scheduling classified repairs, it has been 
found advantageous to establish an assigned mileage 
for each class of locomotive. This mileage is based 
on the average mileage which each class of locomotive 
will make between general repairs, as determined by 
actual experience over a sufficient length of time to 
give accurate results. It will vary considerably, de- 
pending on the class of locomotive, and, to some extent, 
the service in which the locomotive is used. Here we 
notice a considerable difference between the modern 
locomotive and those of older design. For instance, 
many of the older locomotives with a few or none of the 
modern improvements will have an assigned mileage as 
low as 90,000 or 100,000 miles, while a modern loco- 
motive with cast bed, roller bearings and other improve- 
ments, in high speed service, will make from 300,000 to 
400,000 miles between general repairs. 

Experience on at least one Class I railroad has 
demonstrated that a successful method of scheduling 
classified repairs is to consider the assigned mileage 
of each class of locomotive in connection with a forecast 
of the amount of business to be handled, broken down 
into the number of locomotive miles to be made by 
each class, usually one year in advance. In this case, 
the total mileage to be made by each class is divided 
by the assigned mileage to give the approximate num- 
ber of general repairs to be made during the year. 
With this information as a basis, a detailed shopping 
schedule is made up for three months in advance. 

This schedule takes into account the actual physical 
condition of the locomotives shown on the tentative 
schedule. No locomotive is shopped without first being 
inspected to determine its condition and the major items 
of material which will be required. In some cases 
locomotives can be set back on the schedule well bevond 
their assigned mileage. In other cases they must be 
shopped short of their assigned mileage due to accidents 
or other local conditions. However, the assigned mile- 
age, together with the forecast of business to be 
handled, gives a fairly accurate picture of the amount 
of classified repair work to be done. 

In some slow-speed services, such as transfer and 
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A freight car built by the Simmering Company in Vienna, Austria, for transporting electrical 
Ib. The car has a light weight of 177,500 Ib. and rests on 36 wheels, subdivided into groups 
inserted as a load-transmitting unit between the transversely divided sections of the main I 
the available loading gauge, increases the length of the car by the length of the transform 
tions are connected by heavy links and bolts. Without transformer, the car is 120 ft. lo 
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EDITORIALS 


The Mechanical Department’s 

Role in Proeuring Better Coal 

A good deal of food for thought for mechanical-depart- 
ment men whose duties include locomotive operation was 
contained in a paper presented before the Railway Fuel 
& Traveling Engineer’s Association entitled, “Mining 
and Preparation of Coal for Locomotives,” as a part 
of a symposium, abstracted on pages 77 to 83, inclusive, 
of the November, 1948, issue. One statement made by 
the author of this paper, E. C. Payne, consulting engi- 
neer of the Pittsburgh Consolidation Coal Company, 
stands out in particular as a guide for mechanical men 
in determining their role in the selection of coal for most 
effective locomotive operation. The statements referred 
to replied to an opinion that railroads should learn from 
coal producers what sizes are available and then be care- 
ful in railroad specifications not to come into competition 
for sizes in demand by consumers other than railroads. 
Mr. Payne’s reply was that railroads need not worry 
about other large consumers whose plants have the 
flexibility necessary to burn any of the fuel which the 
railroads won't burn, and that the steam locomotive 
should not subsidize the coal business. 

Railroad mechanical men have long known the ad- 
verse effects on both operation and maintenance that 
result from the steam locomotive subsidizing the coal 
business by burning left-over grades of coal because the 
high combustion rate, limited ash-pan capacity and 
numerous other factors make the locomotive firebox the 
world's worst place to burn poor coal. Their knowledge 
of operation and design puts them in the best position 
to know when a locomotive is not performing as it 
should and when coal is an important factor in causing 
substandard performance. Because of their experience 
and training they are best qualified to determine the 
methods by which different kinds of coal may be com- 
pared, and to evaluate the results with respect to per- 
tormance and the cost of operation. 

Where the type of coal required for good operation 
at low cost is not known the first duty of the mechanical 
department is to find out what grade is needed. The fuel 
problem is big enough and expenditures for fuel great 
enough to justify a sizeable outlay of both time and 
money to gain this information. 

But finding the answer is not the mechanical man's 
only responsibility. It is also his duty to present the 
facts to those responsible for the purchase of coal in 


such a way that they can know and understand how the 


best interests of the railroads can be served by purchas- 
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ing the {уре of coal found by actual test to be the most 
economical when all factors including price, are con- 
sidered. 


Boiler Washing 

For several years the boilermakers have recognized that 
large high-pressure locomotive boilers should be handled 
with care during cooling-down and firing-up periods to 
avoid setting up destructive stresses due to contraction 
and expansion. Although this fact has been discussed at 
meetings of the Master Boiler Makers' Association there 
has been no general acceptance of a procedure that would 
avoid introducing harmful stresses at washout time. As 
a matter of fact the boilermakers, as a group, suddenly 
realized only recently that some of the current handling 
of locomotive boilers seems to fit rather closely the re- 
quirements for their destruction. For that reason thcy 
are now showing a great deal of interest in the cool- 
down system of washing boilers. 

There is nothing novel about the cool-down system. 
It is merely a boiler washing procedure for changing 
gradually the temperature of the boiler; the idea was 
discussed years ago at meetings of the old Master 
Mechanics Association. In general the cool-down system 
involves forcing water into the boiler with the injector 
until the injector breaks and then pumping water from 
the enginehouse line through the boiler, a procedure that 
slowly lowers both the pressure and the temperature. 

It is perhaps somewhat ironical that advances in boiler 
design and maintenance practices have created conditions 
which make the avoidance of abrupt temperature changes 
in the locomotive boiler more important. Both the greater 
size of modern boilers and the higher temperatures at 
which they operate increase the expansion and contrac- 
tion in the boiler structure when it is cooled down or 
fired up. Faster servicing at the ash pits get the locomo- 
tives into the house carrying higher residual pressures 
and higher temperature. Excellent water treatment has 
made frequent washing of the boiler unnecessary and 
has reduced the amount of hot water available for the 
hot-water boiler washing plants. 

Experience and tests have demonstrated the advan- 
tages of the cool-down system. It has been of great value 
in eliminating broken stavbolts and boiler leaks. The 
boilers can be cleaned better because the sludge does not 
get a chance to bake on the boiler sheets; Pit work can 
be continued during the cooling down period. The work- 


(79) 17 


ing conditions for boiler men in the firebox is improved 
because the temperature is at a more comfortable level. 
These factors combined have made it possible to save 
as much as two hours in getting a locomotive back into 
service. 

АП these advantages make the cool-down system a 
worthwhile procedure to consider by all railroads oper- 
ating modern steam locomotives. 


Shall We Keep on 

Throwing It Away? 

There are many indications that the railroads of the 
country are rapidly approaching a time when they are 
going to have to review their motive-power policies. 
These should be adjusted to bring the roads through the 
changing times of the next five or ten years with reason- 
able assurance that the total expense which they must 
pay for the “power to haul trains” will not be out of 
line for the then existing conditions. 

The figures, for the past two years at least, lead in- 
evitably to the conclusion that a realistic attitude toward 
the matter of facilities for the repair and servicing of 
steam locomotives should soon be taken or steam locomo- 
tive repair and servicing costs will increase dispropor- 
tionately. In other words, if many railroads which have 
reduced their inventories of steam power because of the 
acquisition of Diesel-electrics are going to continue in 
service millions of dollars worth of obsolete shop and 
enginehouse facilities which they no longer have any use 
for there can hardly fail to he a substantial increase in 
the unit cost of servicing, maintaining and operating the 
declining inventory of steam locomotives. Furthermore 
where obsolete shop and engine-terminal facilities are 
used jointly by both steam and Diesel power the Diesel 
is, in many cases, bearing the burden of unjustified 
charges. 

It stands to reason that under present conditions a 
basic consideration, when it appears no longer possible 
to control the cost of a man-hour of labor, is to control 
the use of man-hours. Obsolete facilities, which require 
a maximum of manual-labor hours as compared with 
mechanized-labor hours, are extravagant in the expendi- 
ture of man-hours and the expense accounts on many 
railroads are beginning to show it. 

The responsibility for the wasting of millions of dol- 
lars out of the future revenues of the railroads because 
of this situation will not rest alone on the mechanical 
department, the operating department nor the engineer- 
ing department. It will rest squarely on the shoulders of 
management—financial management as well as operating 
management. There are too many factors involved in 
this problem, which is as much an economic problem as 
it 1s an engineering problem, to be settled bv any other 
method than a comprehensive study, initiated by top 
management, to find out what the facts are so that a 
policy consistent with conditions may be established and 
some practical plans adopted. 
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costs have increased tremendously, the average age of 
the locomotives has increased, but the facilities for main- 
taining steam power have of been kept up to date. 

Five hundred million dollars is a lot of money, even 
in these times, and a ten per cent reduction. in steam- 
locomotive repair costs would pay the interest on a couple 
of billion dollars at today's money rates. Let anyone who 
thinks a ten per cent saving is fantastic ask any good 
shop engineer. His file of improvement projects "held in 
suspense" will provide the answer. 


Where 10,000,000 Hp. 

Means 27,000,000 Kw. 

The railroads of the United States start the year 1949 
with ten million horsepower of Diesel-electric locomo- 
tives in their service. 

Before trying to evaluate the significance of this fig- 
ure, it should first be realized that 85 per cent of the 
locomotives, if not the horsepower, on Class I railroads 
are still steam. Locomotive maintenance is, therefore, 
still primarily one which concerns steam motive power. 
Whether the number of Diesels in service stops where it 
is. or goes on to include all motive power, is something 
for the poll takers to decide. A requirement of the mo- 
ment is to measure the size and importance of the operat- 
ing and maintenance requirements in each field. 

The ten million horsepower is engine horsepower. To 
get this power to the rails requires at least an equal 
capacity of generators and an equal capacity of traction 
motors, or 20,000,000 hp. of motors and generators. 
Actually, it is more than this since these machines must 
transmit this power at low voltage and high current 
values and also at relatively high voltage and low current 
values. To meet this condition, these machines must have 
about 1.8 times the electrical capacity of electrical ma- 
chines which operate at constant voltage. The capacity 
of these machines is, therefore, 20,000,000 hp. x 1.8— 
36,000,000 hp.—27.000,000 kw. The magnitude of these 
figures becomes evident when it is pointed out that the 
total capacity of the central stations in the country is 
now about 55,000,000 kw. 

The railroads, by and large, have acquired Diesel- 
electric locomotives at a much greater rate than they have 
developed facilities for their maintenance. Some of the 
locomotives are still so new that they have not developed 
any considerable maintenance costs, but most of them 
have been through a number of "cleanups" and are 
operating with rewound motors and generators. Still no 

excessive or prohibitive cost figures have developed. 
Electrical maintenance costs remain below the figures 
which were predicted, and it is only logical to assume 
that, as methods and materials are improved and mileage 
hetween cleanup periods is extended, these costs will be 
reduced. The amount of this reduction will have an im- 
portant bearing on how much the number of Diesels will 
encroach on the remaining 85 per cent of the total. 


echanical 
КА 1949 pter 


NEW{BOOKS 


DRILLING AND SURFACING Practice. Third Edition. 
By H. Colvin, editor emeritus, American Machinist, and 
Frank cl. Stanley, formerly editor, Western Machinery 
and Steel World, Published by the MeGraw-Hill Book 
Company, New York 18. 523 pages, 6 in. by 9 in., cloth 
bound. Price, $5. 

The third edition of Drilling and Surfacing Practice 
incorporated all major developments made in the art 
since 1936. Certain sections of the Wartime Data Sup- 
plement have been integrated in this text, thus including 
those techniques which have become standard postwar 
practice. Those improvements in carbide tools used on 
older machines are discussed in detail, as is also the 
trend toward the use of carbide bits held in milling 
cutter bodies by means mechanical, instead of brazed 
carbide tips. The increased speed in planing, resulting in 
the adoption of non-metallic bearing surfaces between 
hed and table to reduce heat developed by the all-metal 
contacts, has been considered, as well as its effect on 
accuracy. 


HEATING, VENTILATING, AIR CONDITIONING GUIDE. 
Twenty-sixth Edition. Published by the American Soci- 
ety of Heating and Ventilating Engineers, New York. 
1,280 pages, 6 in. by 914 in. Price, $7.50. 

The twenty-sixth edition of the Guide was brought 
up to date by the revision of over half of the 51 chap- 
ters. This publication is especially valuable to those in 
the mechanical department having the responsibility for 
designing and maintaining equipment for the heating 
and air conditioning of passenger cars, as well as shop 
buildings. The chapters on heating and transportation 
air conditioning have been given extensive revisions. Of 
interest at this time is the data on radiant heating which, 
while it does not apply specifically to railroad applica- 
tions, is basic data on this important subject. 


TurninG Anp Вовіхс Practice. Third Edition. By 
Fred H. Colvin, editor Emeritus, American Machinist 
and Frank A. Stanley, formerly editor of Western Ma- 
chinery and Steel World. Published by McGraw-Hill 
Book Company, New York. 514 pages, 6 in. by 9 in. 
Price, $5. 

The first edition of this book on machine tool practices 
in turning and boring work was published in 1935 and 
included the essential principles and major problems in- 
volved in the different operations on engine lathes, turret 
ага semi-automatic lathes, automatic screw machines and 
boring machines. It also included a section on the cutting 
tools used on these machines for different materials. 
During the war years supplements to the first edition 
were brought out and now, in this third edition, these 
supplements have been revised and included in their 
proper place along with additional data on mandrel and 
taper work, precision boring for extreme accuracy, bor- 
ing bars for special work and on carbide tools. 
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Layout and Operation 
Of Light Repair Traeks* 


By B. J. Huff 


The necessity for the prompt movement of all types of 
freight car equipment, both loaded and empty cars, in 
recent years to meet competition with other forms of 
transportation and to meet the demands of the service, 
and also to increase the availabilitv of cars for service, 
has made it important that all cars be handled promptly 
on light repair tracks. 

The rapid change in design of freight cars which has 
been made in the last 25 vears from cars of all-wood con- 
struction, first to composite cars and later to cars of all- 
steel construction, has changed materially both the tvpe 
of work to be performed on the light repair track and 
the facilities required for these repairs. 

Since the modern freight car of all types has a much 
longer life between shopping dates for general repairs 
than the older cars, a greater portion of freight car re- 
pairs are made on light repair tracks. While these will 
vary greatly in size, lavout and equipment requirements, 
there are certain fundamental requirements for all light 
repair tracks. 


Location and Layout of Repair Tracks 


The first step and certainly one of the most important 
in building a light repair track is its location. Too often 
the repair track is located on some tracks which are al- 
ready available, or are made available with a minimum ini- 
tial expense without consideration to availability or econ- 
omy or efficiency of operation. The location should not 
be decided by the transportation or engincering depart- 
ments alone, nor by the car department alone as a selec- 
tion made by any one department would naturally be 
made for reasons favoring that department. 

Light repair tracks should be so located in terminals 
that all light repair cars, both loaded and empty, can be 
repaired with a minimum of delay and back haul. They 
should be located adjacent to the classification vards and 
should be directly connected with switching leads to both 
ends of yards, regardless of switching practices. Repair 
tracks should be provided with one or more roadway 
entrances to permit operation of private automobiles, 
company-owned highway trucks, ambulances, fire de- 
partment trucks and any other automotive equipment re- 
quired, The roadway should permit access to repair 
tracks without crossing the tracks if possible. This ar- 
rangement provides much better fire protection, permits 
quick response to ambulance calls and eliminates cross- 
ing tracks being switched. It also facilitates the handling 
of road repair work promptly when a highway truck is 
used, and material is handled direct to the point required 
by the truck without loading and unloading from cars. 

The design or lavout of light repair tracks depends 
largely on the plan of operation used. At the present time 
most of our repair tracks are operated using the method 


* Abstract of а paper presented at the November, 1948, meeting of the 
Chicago Car Foreman's Association. 
TAssistant master car builder, C. & Е. T. 
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lations previously mentioned, including a car mover for 
moving cars over repair spots. The fourth track would 
he on the opposite side for dead work. The length of 
these repair tracks would depend on the maximum light 
repair output required and the number of times these re- 
pair tracks were switched daily. The dead track is pro- 
vided to take care of cars which cannot be repaired on 
the spot system and to employ men who cannot always 
be used continuously on the spot system. The latter track 
will take care of the objection of many that all light re- 
pair cars cannot be repaired using the spot system. 

A daily output of 60 to 75 cars could be handled easily 
with a repair track as described above. 

The spot system of light repairs can also be used on 
stub-end light repair tracks by locating the repair spots 
in the middle of the yard. With this arrangement, how- 
ever, work would be delayed if the repair tracks were 
pulled and spotted during working hours unless addi- 
tional cars were spotted on dead tracks. 

Most railroads still feel that the former practice of 
spotting cars over the entire yard for repairs is the most 
practical and economical for their light repair track op- 
eration and this is no doubt true in many cases. It is 
important to have necessary automotive equipment, a well 
organized and efficient material supply system and suffi- 
cient supervision with this type of operation. 

Repair tracks with track centers from 24 to 28 ft. 
apart provide ample space for roadways, material storage 
and movement of portable tools and equipment and au- 
tomotive equipment. Track ballast should be of gravel, 
chats or stone and should be applied to a sufficient depth 
to make a good foundation for jacking cars and also to 
aid in surface and sub-surface drainage. 

Roadways of concrete are most satisfactory. For some 

climates, roadways made from asphalt are satisfactory. 
Service tracks are used on some repair tracks, but road- 
ways are preferable because they permit traffic to move 
in both directions at the same time without delays, per- 
mit the most efficient use of automotive equipment and 
facilitate the operation of all portable tools and equip- 
ment. Roadways which are constructed the full width of 
the spacing between tracks can be designed to take care 
of all surface drainage and equipped with sewer drainage 
openings. Numerous crossings should be provided to per- 
mit movement from one roadway to another. 
. Repair tracks should have water lines and hydrants for 
fire protection to buildings and cars. One track should 
һе especially equipped for washing out cars. Air lines 
should be laid on top of the ground near the rail for easy 
accessibility for use and repairs. Air lines should have 
sufficient storage tanks to maintain proper pressure and 
also to eliminate as much moisture as possible. Electricity 
should be made available for lights and machinery re- 
quired. A section of one repair track should be equipped 
with special lighting facilities, including stationary flood 
lights and plug-in sockets for portable flood lights, and 
extension cords for emergency work at night. Special 
sub-surface lines are especially desirable for connections 
lor electric welders. 

The size and layout of shop buildings depends, of 
Course, upon the size of the repair track. If possible these 
buildings should be located on one side of the repair 
track as near the center of the track as possible and 
adjacent to the roadway entrance from the public high- 
мау. All buildings which require heat and hot water 
should be constructed in one unit to reduce the cost of 
Construction, maintenance and operation. Buildings should 
he of fireproof construction and space should be provided 
lor a blacksmith shop and mill room, airbrake room, tool 
тоот, wash and locker room and toilet facilities. Toilet 
facilities should be located on the first floor of building. 
VAM ign osi 


The question of automatic heating should be consider: 
Some railroads are successfully using electrically heat 
vats with thermostatic controls for freight car packir 
'The track on which the material is unloaded should 
equipped with unloading platforms and material stora 
which should be as centrally located as possible. Mat 
rial racks made from scrap steel material, such as scr: 
rail, channels or boiler tubes, make very satisfactory m 


terial racks for storing such material as brake beam 


brake rods, spring plank and other similar material. 
well laid out storage platform which is stenciled for sto 
rage of various items encourages the orderly storage « 
all kinds of material. 

A careful study should be made of the needs of eac 
light repair track and every effort should be made to se 
cure modern equipment. The most important and соп 
mon types of equipment which can be used to advantag 
on light repair tracks are: 

1—A jib or monorail crane equipped with air or elec 
tric hoist for loading and unloading mounted wheel: 
scrap and other heavy materials. 

2—An automotive crane for handling wheels to anc 
from storage in cars, picking up and loading scrap, plac 
ing heavy car parts on cars, unloading, loading material 
etc. 

3—Lift trucks for handling mounted wheels to and fron 
storage, handling material and other similar heavy work. 
4—Highway trucks of 1'%-ton rated capacity or more. 
equipped with hydraulic drop-end gates for handling 
material, mounted wheels, emergency road repairs aud 
small derailments where the steam derrick is not required. 
5—Air-operated jacks for both loaded and empty cars, 
and special hand-operated jacks of various types such as 
coupler jacks, hydraulic journal jacks and floor jacks. 
6— Portable steel end straighteners and load shifters. 
7—An A-frame device for dismantling and assembling 
Bettendorf trucks. 

&—Single-car testing outfits equipped with a reducing 
valve and strainers. 

9—A combination wood-working saw. 

10—Other miscellaneous tools such as draft gear and 
coupler lifts, special air or electric motors for raising and 
lowering auto loaders, oil-burning rivet heaters, hoists, 
portable acetylene cutting and welding outfits, portable 
electric welders, and air or electric motors for drilling 


and reaming holes in steel parts. 


Operation of Repair Tracks 


Since most light repair tracks do not have any special 
production system, the efficiency of their operation de- 
pends largely on the supervisory forces in charge. While 
it is important that prospective foremen have an intimate 
knowledge and previous experience in car work, it is 
perhaps of greater importance that they have good judg- 
ment, initiative, a sense of fairness for both the men and 
the company, the ability to organize the shop forces for 
the best production possible, and an ambition for leader- 
ship and achievement. 

A careful inspection should be made of each car spotted 
on the repair track for repairs before the work is started. 
Foreman or inspectors responsible for this inspection 
should begin work in sufficient time ahead of workmen 
to take care of this work without delays. 

An efficient organization is also necessary for the 
prompt delivery of the material required in order to 
avoid delays to the workmen. These men should work 
under the direct supervision of the light repair foreman. 
Sub-supply points should be established adjacent to re- 
pair tracks where small items of material can be secured 
directly by the workmen. 

Special gangs should be assigned to various classes of 
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work such as truck and draft gear work, wood work, steel 
work, acetylene welding, air brake work, repacking jour- 
nal boxes, etc. 

When cars are shipped to the repair track for repairs 
of defects which do not require repairs or on which re- 
pairs could be postponed until after the cars move to 
destination or return home to owner, this should be 
brought to the attention of inspectors responsible in such 
a manner that it will develop good judgment of our in- 
spection forces. Car inspectors and car repairers on our 
light repair tracks have an opportunity to get a type of 
experience which will prove invaluable to them if they 
take advantage of the opportunity. 


Box Car Side Lifter 


Hanging box car sides is simplified at the Illinois Cen- 
tral, Centralia, Ill., shops by using a side lifter that is 
suspended from the main shop traveling crane. The lifter 
has two suitably shaped members, one mounted on either 
end of the main horizontal member, which engage the 
underneath side of the top member of the door frame. 
After the lifter has been lowered into the approximate 
position for engaging the door frame top, a latch mounted 
on the center of the horizontal member is tripped to lock 
the lifter in place by a man using a 10-ft. pole. After the 
car side is secured in place on the car by driíts and fitting- 
up bolts the lifter is released by tripping the center latch 
with the 10-ft. pole. 

The lifter is suspended from the hook of the crane by a 
steel ring 1-1/2 in. by 10 in. This ring carries the engag- 
ing portion of the lifter on two chains, the bottom ends 
of which are fastened to the lifting members on opposite 
sides of the horizontal main member. 

The horizontal supporting member of the engaging 
portion is 3/4 in. by 3 in. by 5 ft. To either end of this 
member is welded a piece of steel plate which has a cross 
section 6 in. by 1 in. and is bent to the general shape of a 
question mark with an overall height of approximately 
15 in. and a width of 4-1/2 in. Two small blocks of steel 
approximately square in cross section and a little over 1 


Lifting device for hanging box car sides—The two end 
members are shaped like a question mark for engaging the 
bottom of the top door frame—The L-shaped center member 
locks the lifter in place to the car side for hanging operation 
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Total cost of jacking 8 in. 
Total cost of jacking R in. 
Total cast of jacking 8 in. 


On heavy loads, where 50-ton KA are usually used, 
and considering the self-lowering screw jacks, under 
near capacity loads, the cost of jacking will be approxi- 
mately as follows: 

Making sixty-degree strokes at six strokes per minute 
will result in 16 in. raise with these jacks. Therefore, to 
raise 8 in. requires 16 minutes, and with two jacks under 
a load, one operator at each jack, 32 man-minutes are 
required for raising the load. If we then allow one minute 
ior each jack to lower, we have a total of 34 man-minutes. 
At the rate of 2 cents per minute, our total cost for the 
jacking operation then equals 64 cents with these jacks. 

Using air-operated power jacks for this work, the load 
will be raised in two minutes with one operator. (If a 
hose Y-valve is used, we have a total of two man-minutes 
to raise the load.) If we assume the same time for lower- 
ing the load, we obtain a total of four man-minutes at 
a cost of 4 by 2 cents—8 cents. The air cost will be 
110 cu. ft. per min. times 2 minutes times 2 jacks equals 
440 cu. ft. total, and at 5 cents per 1,000 cu. ft. will cost 
НЮ times .05—-1.000—2.2 cents for the air used. 

The labor cost of .08 plus the air cost of .022—102 
cents, the total cost of the jacking operations with 50-ton 
air power jacks. 

Here again a saving of labor is indicated by the use 
of air power jacks. 


JACKING CANIS. 
with rack jacks А Ns 
with self-lowering screw Jacks ту 
with air power jacks.... ot 


20-Ton Jacks 


Tota Cost or JACKING Охіү, 50-Ton Jacks 


Total cost of jacking 8 in. with self-lowering screw P rus mous e 
Total cost of jacking 8 in. with air power jacks.... жие 


20.64 
+ 0.10 

For loads requiring 100-ton сые; {һе Dest ‘hand: 
operated jacks available are the self-lowering screw jacks, 
and the air power jacks. 

Using two screw jacks under the load, if the load is 
to be raised 7:6 in. each 60-deg. stroke will raise the 
load .054 in. and at the rate of six strokes per minute, 
the load will be raised .323 in. per minute. Therefore. to 
raise 716 in. will require 7.5—-.323—23.8 minutes for 
two jacks. and two men operating each jack, we have a 
total of 23.8 times 4—95.2 man-minutes to raise the load 
and four man-minutes to lower (one minute for each 
jack) the load or a total 99.2 man-minutes, which at 2 
cents per minute makes the cost of the total jacking oper- 
ation $1.98. 

If this jacking is done with a pair of air power jacks 
with Y-valve assembly and one operator the load is 
lifted in three man-minutes for raising plus three man- 
minutes for lowering, or a total of six man-minutes.. 
This cost («t 2 cents) equals 6 times 2 cents—12 cents 
jacking cost. The air used for this complete operation will 
cost. using 115 cu. ft. of air per min. at 5 cents per 1,000 
cu. ft. 115 times .6 times .05-—-1,000—3.4 cents. The 
labor cost of 12 cents plus the air cost of 3.4 cents totals 
15.4 cents. the total cost of this jacking operation with 
air power ‘jacks. 


Torar Cost or Jacking Охи, 100-Тох Jacks 


Tetal cest of jacking 714 in. with self-lowering screw jacks $1.98 


Total cost of /jacking 7% in. with air power jacks... sss ee 


On heavy repairs, two men may be required so that 
the man-minutes may be doubled. In the study of the 
100-ton ailr-operated power jacks showing a total cost of 
27 cents, the savings effected by the use of the air jacks 
indicate over 600 per cent even though a man is stationed 
at each jáck. 

In all of these studies, the time used for hand operated 
jacks was considered as the best that could be obtained 
m continudus operation of the jacks with no rest periods 
so that the actual total time of jacking шау easily be 
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doubled and consequently the cost of jacking with hand- 
operated jacks would be over the figures used in these 
comparisons. 


A.W.S. Forum 
On Welding Practices 


An open meeting on welding was sponsored by the Rail- 
road Welding Committee of the American W ‘elding So- 
ciety on October 26, 1948 during the annual meeting of 
the society at Philadelphia. The open meeting was sched- 
uled for the purpose of giving railroad men an oppor- 
tunity to present any question on any phase of railroad 
welding. The program was divided into the following 
topics: Passenger-Car Welding, Freight-Car Welding, 
Locomotive Welding. To start the discussion of each 
topic a short introductory talk was made by on outstand- 
ing welding authority in the field for each subject. Ab- 
stracts of the discussions will be included in this and 
following issues. The names of the speakers will be omit- 
ted from the abstracts published in the Railway Mechan- 
ical Engineer. 

The chairman of the meeting was L. E. Grant, Engi- 
neer of Tests, Chicago, Milwaukee, St. Paul & Pacific. 
Mr. Grant is also chairman of the Railroad Welding 
Committee, American Welding Society. 


Passenger-Car Welding 


Q.—The introductory talk mentioned roller scam weld- 
ing in the construction of passenger cars. I would like to 
know how successful it has been and what are the gauges 
that have been welded successfully, and at what speeds. 


A.—Our roof corrugation, which is .020-in. metal, is 
welded at about 65 to 70 inches per minute. You can get 
a little higher than that, though we normally do not. We 
do some comparatively heavy welding, as far as seam 
welding is concerned, using .075-in. metal for our water 
tanks. We do that welding at about 50 to 55 inches per 
minute. We have never been successful in using some 
of the advertised speeds of seam welding. We hear of 
400 inches a minute but I have never seen a good seam 
weld made at that speed. 


Q.—W ill someone comment on stud welding? 


A.—I can't see any good reason why a stud welder can't 
be used in the car building industry as well as in the ship- 
building industry. There they use it to fasten clips for 
conduit, plumbing, piping. wash room fixtures, and so on. 
Of course, I can see that on the lightweight stainless struc- 
tures it might tear out if you put it right on the sheet, but 
I think it could be used where the sheet comes in contact 
with the structural member. You would have sufficient 
support there. If it's good in the shipbuilding industry I 
think it ought to be good in the car building industry. 


Q.—W'ith lightweight construction, how thin can you 
go? In other words, how thin can you weld to before you 
start running into difficulties? 

A.—I believe one of the troubles with the application of 
stud welding in the car building industry is the fact that 
too heavy a stud is used on light gauge materials. I be- 
lieve it is purely a question of design. I know in some 
cases, three-eighths and half-inch studs are put on 1/8-in. 
and 3/16-in. materials—for what purpose I don't know. 
But if you would get the stud size down somewhere to 
the point where you could get a sound welding material, 
I don't think vou would have any trouble. 


Q.—Our problem has been on repairing the side sheets 
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in the case of sidesuipe or a dent. We have to cut sections 
out and weld another section in. We have been testing the 
inert are process but we don't always get the best results. 
Has anyone else had the same experience? 

A—The main trouble is the last weld made. It doesn't 
always hold. There is no way to overcome the contrac- 
tion. 


Q.—Do you patch? 
A.—Occasionally we do it, but then it is fluted. 


Q.—T hat's right. You can't do much dishing in that. 
Have you tried the ordinary metallic arc type? 

A.—Yes, we have. Every time a new type of welding 
comes out, everybody seems to think it is the cure-all for 
all these troubles that they have had with the process they 
have been using. That isn't always the answer. Some- 
times the older process is better than the new one for a 
particular application. That is why I raised the question: 
have you done any of this welding with the ordinary 
metallic arc? It has come to my attention lately any num- 
ber of times that people have tried to do something with 
inert welding on stainless steel particularly, and they 
would be better off if they would leave it alone and stick 
to the old metallic are. As far as stainless steel goes. 
really the only application. for inert gas shielded arc 
welding is on the light gauges. When vou get stainless 
steel of any weight at all, and you've got to put it together, 
say a sixteenth up, vou're better off to use the straight 
metallic arc and forget the inert arc. 

[ think the thickness of this material is something like 
028, which is very light. 

It seems to me that in the repair of passenger cars and 
other cars, we try sometimes to make a local repair when 
the material is relatively cheap to labor, and if the com- 
plete area up to the main supporting members was re- 
moved and replaced we could save money, rather than 
attempting to repair locally. When you think of your 
labor and your overhead costs, the cheapest thing is to cut 
the defective part out and put a whole new panel in. 

I believe some of these damaged sections are only two 
or three square feet in area, and some of these cars are 
72 or 78 feet long. If vou could just take that section and 
put a piece down from there to either end of the car—it 
usually occurs near one end of the car—and make one 
horizontal weld, vou will be able to make a better appear- 
ance. 


Effect of Air 
And Moisture on Freon 


By E. E. Murphy* 


The elimination of the deteriorating effect of chemical 
reaction of moisture, air and freon is a serious major 
problem in successful operation of railroad air-condition- 
ing equipment. 

The deteriorating effect of air and moisture in railroad 
air-conditioning equipment cannot be overemphasized. 
Studies of failure, interruption in service, and abnormal 
maintenance costs bring this to light. Air and moisture 
react upon Freon (F-12) refrigerant to form hydro- 
chloric acid (also known as muriatic acid) and results in 
"copper plating" of the compressor bearings, etching or 
corroding of expansion valves and other steel parts of the 
system. Another result is the gradual rusting of the 
interior of the compressor body. These reactions are 
observed on railroad equipment more so than in other 


*Engineer Diesel and electric locomotive design, Union Pacific, Omaha, Neb. 
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applications due to more frequent replacement of com- 
ponent parts of the system from various causes. 

One of the first indications of moisture in the Freon 
svstem is the coating over of the receiver sight glasses 
with a brownish rust film and the clogging of the liquid 
line and expansion valve strainers with a heavy deposit 
of fine rust particles. Many replacements of expansion 
valves for failure to regulate the flow of refrigerant are 
due to etching of the needle valve because of hydrochloric 
acid in the system. 

The conclusion from these observations is that railroad 
installation and maintenance forces generally are not 
taking sufficient precautions in the installation and main- 
tenance of equipment to alleviate troubles due to these 
destructive agents. 

The equipment manufacturer takes care to see that the 
equipment 1s processed and delivered to the user free of 
moisture only to have his efforts in this connection nulli- 
fied in the installation and maintenance. Early precau- 
tions should be taken to prevent moisture and air breath- 
ing into the systems. 

Connection seals on units, such as condensers, evapora- 
tors and compressors, should not be removed prematurely 
and allowed to remain open to the atmosphere any longer 
than absolutely necessary. The system should be thor- 
oughly evacuated preliminary to charging it with Freon 
and operated for several hours with a good dehydrator 
in the circuit before being released for initial service. 

Maintenance forces should be provided with properly 
processed condensers, compressors, evaporators, etc. 
Processing of these units should be done by baking and 
the use of a good vacuum pump to remove all traces of air 
and moisture and then sealed. 

The handling of the compressor refrigerant oils to 
prevent absorption of moisture and oxidation is another 
precaution that should be rigidly observed. Reaction of 
Freon 12 and moisture will cause a breakdown of refriger- 
ant oll, indicated by the blackish, brown color of the oil. 

The problem is now resolved as to what means can be 
taken in a practical and economic way to prevent this 
deterioration of equipment. The application of quick- 
disconnect self-sealing couplings to condenser, compressor 
and evaporator units is a practical means to this end. 

These couplings can be installed to replace stop valves 
or compressor units. Thus, in addition to utilizing them 
as stop valves, they serve as a quick disconnecting means 
and, when disconnected, seal the equipment and Freon 
system from the atmosphere, excluding moisture and 
air. The processing of air-conditioning units after having 
been open to the atmosphere is an expensive and time con- 
suming operation which сап he reasonably eliminated 
through the use of these couplings for this purpose. 

Excessive liquid or condenser pressure should be elimi- 
nated. Operating temperatures of over 150 deg. cause 
rapid chemical reactions. At 250 deg. this reaction is 85 
per cent faster than at 150 deg. and results in chemical 
breakdown of oil and Freon when contaminated with 
moisture. i 

The use of quick disconnect self-sealing couplings elim- 
inates the "opening up" of systems to the atmosphere, 
also the necessity of unsoldering and resoldering connec- 
tions when replacing equipment, reducing the ‘labor costs 
in this operation and failure due to improper soldering of 
connections. In interchange service an impyrtant time 
and labor-saving can be achieved if the interested railroads 
adopt a particular type of quick-disconnect self-sealing 
coupling and installation as "standard". This iJ extremely 
important today in view of the necessity of reducing the 
amount of train equipment investment by elimination of 
extremely long layover servicing time, thus kg еріте costly 
equipment in revenue service to earn return ova investment. 


L 
Roilway ме ее Engineer 
JANUARY, 1949 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Monorail Hoist 
For Cleaning Tanks 


By W. E. Abbott * 


Part of the equipment for maintaining Diesel-electric 
locomotives at the New York Central, North Bergen, 
N. J., enginehouse consists of a series of three tanks and 
drain board. These tanks and drain board are used main- 
ly for cleaning air-intake filters, and other parts, of Alco- 
GE, Diesel-electric 660-hp. switchers. The first tank 
holds a strong, hot cleaning solution, the second tank 
holds hot water, and the third tank hot oil. 

The filter to be cleaned is first lowered into the cleaning 
solution, after which it is raised above the tank for drain- 
ing. After draining, it is put in the hot water tank, and 
again raised for draining. It is next put in the hot oil 
tank, and then placed on the drain board where excess oil 
drains back into the hot oil tank. 

To prevent operators burning their hands, the mechan- 
ical handling device shown in the illustration was de- 
signed and built by shop forces. All of the material was 
available except the pulley, which was turned out on a 
lathe. 

The rail is an inverted angle iron supported at three 
points by vertical and horizontal sections of pipe elec- 
trically welded to the angle. The carriage and hoist are 
combined into one unit. The carriage consists of four sets 
of rollers, two sets on each side, which are mounted as 
shown. 

The pulley for the hoist is mounted in a slot cut into 
the angle iron to which the rollers are attached. The slot 
is cut for entrance of the pulley from the bottom, and 
clearance for the cable. The pulley turns on a pin which 
rests at the bottom of the angle iron. 


í *New York Central, North Bergen, N. J. 


The hoist as used for oil filters 


Railway Mechanical Engineer 
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The carriage with the cable sleeve resting on the lock 


Tension on the small cable opens the lock as shown 


A U-shaped iron made from %-in. flat iron is attached 
to the angle iron at the two ends. This U-shaped portion 
has a handle bolted to it, as well as the locking arrange- 
ment necessary to hold the load in a raised position for 
draining, or moving to the next position. 

The 5/16-in. hoist cable has a handle attached at one 
end, and a hook at the other end. At a suitable distance 
from the hook, a sleeve with the top tapered, is attached 
to the cable by solder. 

The cable runs up through a pipe nipple guide, over 
the pulley, down through the locking device, and to the 
hook end. The locking device closes by spring pressure 
and is unlocked by pulling on a small wire cable, running 
through a bent pipe nipple guide. 

In operation, the hook is attached to the load, the han- 
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in the case of sidesieipe or a dent. We have to cut sections 
out and weld another section їп. We have been testing the 
inert arc process but we don't always get the best results. 
Has anyone else had the same experience? 

A.—The main trouble is the last weld made. It doesn't 
always hold. There is no way to overcome the contrac- 
tion. 


Q.—Do you patch? 
A.—Occasionally we do it, but then it is fluted. 


Q.—That's right. You can't do much dishing in that. 
Have you tried the ordinary metallic arc type? 

A.—Yes, we have. Every time a new type of welding 
comes out, everybody seems to think it is the cure-all for 
all these troubles that they have had with the process they 
have been using. That isn't always the answer. Some- 
times the older process is better than the new one for a 
particular application. That is why I raised the question: 
have you done any of this welding with the ordinary 
metallic arc? It has come to my attention lately any num- 
ber of times that people have tried to do something with 
inert welding on stainless steel particularly, and they 
would be better off if they would leave it alone and stick 
to the old metallic arc. As far as stainless steel goes, 
really the only application. for inert gas shielded arc 
welding is on the light gauges. When you get stainless 
steel of any weight at all, and you've got to put it together, 
say a sixteenth up, you're better off to use the straight 
metallic arc and forget the inert arc. 

I think the thickness of this material is something like 
.028, which is very light. 

It seems to me that in the repair of passenger cars and 
other cars, we try sometimes to make a local repair when 
the material is relatively cheap to labor, and if the com- 
plete area up to the main supporting members was re- 
moved and replaced we could save money, rather than 
attempting to repair locally. When you think of your 
labor and your overhead costs, the cheapest thing is to cut 
the defective part out and put a whole new panel in. 

I believe some of these damaged sections are only two 
or three square feet in area, and some of these cars are 
72 or 78 feet long. If vou could just take that section and 
put a piece down from there to either end of the car—it 
usually occurs near one end of the car—and make one 
horizontal weld, you will be able to make a better appear- 
ance. 


Effect of Air 
And Moisture on Freon 


By E. E. Murphy* 


The elimination of the deteriorating effect of chemical 
reaction of moisture, air and freon is a serious major 
problem in successful operation of railroad air-condition- 
ing equipment. 

The deteriorating effect of air and moisture in railroad 
air-conditioning equipment саппо be overemphasized. 
Studies of failure, interruption in service, and abnormal 
maintenance costs bring this to light. Air and moisture 
react upon Freon (F-12) refrigerant to form hydro- 
chloric acid (also known as muriatic acid) and results in 
"copper plating" of the compressor bearings, etching or 
corroding of expansion valves and other steel parts of the 
system. Another result is the gradual rusting of the 
interior of the compressor body. These reactions are 
observed on railroad equipment more so than in other 
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applications due to more frequent replacement of com- 
ponent parts of the system from various causes. 

One of the first indications of moisture in the Freon 
system is the coating over of the receiver sight glasses 
with a brownish rust film and the clogging of the liquid 
line and expansion valve strainers with a heavy deposit 
of fine rust particles. Many replacements of expansion 
valves for failure to regulate the flow of refrigerant are 
due to etching of the needle valve because of hydrochloric 
acid in the system. 

The conclusion from these observations is that railroad 
installation and maintenance forces generally are not 
taking sufficient precautions in the installation and main- 
tenance of equipment to alleviate troubles due to these 
destructive agents. 

The equipment manufacturer takes care to see that the 
equipment is processed and delivered to the user free of 
moisture only to have his efforts in this connection nulli- 
fied in the installation and maintenance. Early precau- 
tions should be taken to prevent moisture and air breath- 
ing into the systems. 

Connection seals on units, such as condensers, evapora- 
tors and compressors, should not be removed prematurely 
and allowed to remain open to the atmosphere any longer 
than absolutely necessary. The system should be thor- 
oughly evacuated preliminary to charging it with Freon 
and operated for several hours with a good dehvdrator 
in the circuit before being released for initial service. 

Maintenance forces should be provided with properly 
processed condensers, compressors, evaporators, etc. 
Processing of these units should be done by baking and 
the use of a good vacuum pump to remove all traces of air 
and moisture and then sealed. 

The handling of the compressor refrigerant oils to 
prevent absorption of moisture and oxidation is another 
precaution that should be rigidly observed. Reaction of 
Freon 12 and moisture will cause a breakdown of refriger- 
ant oil, indicated by the blackish, brown color of the oil. 

The problem is now resolved as to what means can be 
taken in a practical and economic way to prevent this 
deterioration of equipment. The application of quick- 
disconnect self-sealing couplings to condenser, compressor 
and evaporator units is a practical means to this end. 

These couplings can be installed to replace stop valves 
or compressor units. Thus, in addition to utilizing them 
as stop valves, they serve as a quick disconnecting means 
and, when disconnected, seal the equipment and Freon 
system from the atmosphere, excluding moisture and 
air. The processing of air-conditioning units after having 
heen open to the atmosphere is an expensive and time con- 
suming operation which can be reasonably eliminated 
through the use of these couplings for this purpose. 

Excessive liquid or condenser pressure should be elimi- 
nated. Operating temperatures of over 150 deg. cause 
rapid chemical reactions. At 250 deg. this reaction is 85 
per cent faster than at 150 deg. and results in chemical 
breakdown of oil and Freon when contaminated with 
moisture. | 

The use of quick disconnect self-sealing couplings elim- 
inates the "opening up" of systems to the atmosphere, 
also the necessity of unsoldering and resoldering connec- 
tions when replacing equipment, reducing the labor costs 
in this operation and failure due to improper soldering of 
connections. In interchange service ап impc\rtant time 
and labor-saving can be achieved if the interested railroads 
adopt a particular type of quick-disconnect self-sealing 
coupling and installation as "standard". This is} extremely 
important today in view of the necessity of réducing the 
amount of train equipment investment by elimination of 
extremely long layover servicing time, thus keping costly 
equipment in revenue service to earn return on investment. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Monorail Hoist 
For Cleaning Tanks 


By W. E. Abbott * 


Part of the equipment for maintaining Diesel-electric 
locomotives at the New York Central, North Bergen, 
N. J.. enginehouse consists of a series of three tanks and 
drain board. These tanks and drain board are used main- 
ly for cleaning air-intake filters, and other parts, of Alco- 
GE, Diesel-electric 660-hp. switchers. The first tank 
holds a strong. hot cleaning solution, the second tank 
holds hot water, and the third tank hot oil. 

The filter to be cleaned is first lowered into the cleaning 
solution, after which it is raised above the tank for drain- 
ing. After draining, it is put in the hot water tank, and 
again raised for draining. It is next put in the hot oil 
tank, and then placed on the drain board where excess oil 
drains back into the hot oil tank. 

To prevent operators burning their hands, the mechan- ‚ 
ical handling device shown in the illustration was de- The carriage with the cable sleeve resting on the lock 
signed and built by shop forces. АП of the material was 
available except the pulley, which was turned out on a 
lathe. 

The rail is an inverted angle iron supported at three 
points by vertical and horizontal sections of pipe elec- 
trically welded to the angle. The carriage and hoist are 
combined into one unit. The carriage consists of four sets 
of rollers, two sets on each side, which are mounted as 
shown. 

The pulley for the hoist is mounted in a slot cut into 
the angle iron to which the rollers are attached. The slot 
is cut for entrance of the pulley from the bottom, and 
clearance for the cable. The pulley turns on a pin which 
rests at the bottom of the angle iron. 


1 "New York Central, North Bergen, N. J. 


Tension on the small cable opens the lock as shown 


A U-shaped iron made from 14 -іп. flat iron is attached 
to the angle iron at the two ends. This U-shaped portion 
has a handle bolted to it, as well as the locking arrange- 
ment necessary to hold the load in a raised position for 
draining, or moving to the next position. 

The 5/16-in. hoist cable has a handle attached at one 
end, and a hook at the other end. At a suitable distance 
from the hook, a sleeve with the top tapered, is attached 
to the cable by solder. 

The cable runs up through a pipe nipple guide, over 
the pulley, down through the locking device, and to the 
hook end. The locking device closes by spring pressure 
and is unlocked by pulling on a small wire cable, running 
through a bent pipe nipple guide. 

The hoist as used for oil filters In operation, the hook is attached to the load, the han- 
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dle on the cable is pulled down, and as the load rises, the 
sleeve passes up through the locking device. The lock 
closes in under the sleeve. Tension can then be released 
from the cable, and the load will be carried in a raised 
position by the carriage. 

When the load is to be lowered, strain is placed on the 
hoist cable, and the small cable to the locking device is 
pulled, releasing the lock, so that the load can be lowered. 


Brake Shoe 
Application Jig 


A brake-shoe holding device at the Texas & Pacific's 
Marshall, Tex., enginehouse eases the task of applying 
locomotive brake shoes while reducing the risk oí 
pinched fingers and eliminating the need for the me- 
chanic to crawl under the locomotive. The brake-shoe 
applier consists of a three-legged stand on which rests 
a lever shaped and formed on one end to hold a brake 
shoe. The lever is supported on the stand at its approx- 
imate center; depressing one end raises the brake-shoe 
into position. When the shoe is raised so that the key- 
hole slot is adjacent to the recess in the brake head, the 
lever slips out from under the shoe, leaving the brake- 
shoe part way in place. It is pried over with the lever 
to align the openings for the brake-shoe key and locked 
in position with the key. 

One leg of the three-legged stand is made from a 
24-in. length of strap iron 3$ in. by 2% in. The leg is 
straight for the first 16 in., and the last 8 in. is bent 30 
deg. from a straight line. Two bars Y in. by 1 in. are 
welded to each other and to the bent leg just above the 


Lifting a brake shoe into place with the application jig—When 
the shoe is portiolly in position resting on the broke heod, the 
lever is withdrawn and used to align the key holes for application 
of the key 
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Air Brake Questions and Answers 
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RELEASE AND CHARGING 
751—Q.—W hat is the purpose of seal 87 and choke 83? 
A. To limit the rate of charging chamber C during ini- 
tial charging of the brake system and during the time the 
brake is being released, to aid in preventing overcharging 

of chamber C and the auxiliary reservoir. 


752—Q.—How does the service. piston head function 
in this position? A.—In retarded recharge position the 
piston head uncovers charging choke 83 and charging 
port X. 


753—Q.—Describe the flow of air through charging 
port X. A.—Brake pipe air from chamber 4 charges 
through: Charging port X, passages 5b and 5c, check 
valve 89a to slide valve chamber C and passage 5 to the 
auxiliary reservoir when cock 157 is open. 


754—Q.—What is the purpose of check valve 89а? 
A.—This check valve permits air from the brake pipe to 
the auxiliary reservoir, but is held seated by a spring to 
prevent back flow when the brake pipe pressure is lower 
than that in passage 5. 


755—Q.—Describe the flow of air through choke 83. 
A.—Brake pipe air in chamber 4 charges through charg- 
ing choke 83 to service slide valve chamber C, thence 
through passage 5 to the release slide valve chamber D 
and the auxiliary reservoir, 


756—Q.—When is charging change-over cock 157 
open? A.—In passenger service or short trains. 


757—Q.—What difference does open position of this 
cock make? A—With cock 157 open, brake pipe air from 
chamber 4 charges chamber C and the auxiliary reservoir 
through passage 5b, cock 157, passage 5c, choke 81, and 
past check valve 89a, in addition to flow through choke 


83, thus a faster rate of recharge of chamber C is pro- 
vided on such trains in retarded recharge position. 
758—Q.—H'hat other communications are open from 
the auxiliary reservoir in chamber C? A.—The service 
slide valve chamber C and the release slide valve chamber 
D are at all times connected by passage 5. Auxiliary res- 
ervoir in chamber C is also connected through ports E 
and 13 to chamber К on the spring side of piston 110. 

759—Q.—With air pressure on the relcase piston 110 
balanced, what happens? A.—Spring 120 moves the re- 
lease piston and attached slide valve to release position. 

760—Q.—W hat connections are made with the release 
slide valve in this position? A.—Slide valve cavity con- 
nects displacement reservoir and relay valve passage 3a 
to exhaust passage 10. 

761—Q.—How does this connection affect the posi- 
tion of the relay valve? A.—Passage 16, leading to the 
relay valve, is connected through passage 36 to passages 
3 and Ja and the displacement reservoir. As the latter is 
open to the release slide valve exhaust passage 10, the 
relay valve is in release position, connecting brake cylin- 
ders to the atmosphere. 

762—Q.—IV hat other volume is charged simultancous- 
ly with the auxiliary reservoir? A.—Emergency reser- 
voir, from release slide valve chamber D, through pass- 
age 22, past ball check 88 and flat check valve 89 and 
passage 2. 

763—Q.—How do the check valves 88 and 89 func- 
tion? A.—They permit the charging flow as long as aux- 
iliary reservoir pressure is higher than emergency reser- 
voir pressure, but when the emergency reservoir pressure 
is higher than that in the auxiliary reservoir, the check 
valves are seated with the aid of spring 90. 


Locomotive Boiler Questions and Answers 
By George M. Davies 


(This department is for the help of those who de- 
sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not bc 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Aligning Staybolt Sleeves 

Q.—When applying welded-type flexible staybolt sleeves 
to the wrapper sheet of a locomotive, are the sleeves applied 
to the wrapper sheet before the staybolts are applied? If so, 
how are the sleeves positioned so that they will be in align- 
ment with the bolts ?—D.F.M. 

A.—Welded flexible staybolt sleeves can be applied at 
the same time the staybolt is screwed in, or the sleeve 
can be welded to the wrapper sheet before the bolt is ap- 
plied. Both methods are used. 

When applying the welded type sleeve with the stay- 
bolt, the sleeves are set in the prepared holes in the wrap- 
per sheet, the bolts are then screwed in, the bolts position- 
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ing the sleeves in the wrapper sheet. The sleeves are 
then welded. When welding, the threaded part of the 
sleeve should be covered to protect the threads from 
metallic sparks from the electrode. With this procedure 
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Applicator for positioning staybolt sleeve 
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all the bolts can be appiied and the sleeves positioned, 
permitting welding of the sleeves as a continuous opera- 
tion. 

When applying the sleeves to the wrapper sheet before 
the staybolts are applied, a sleeve applicator, as illustrated, 
is used. The applicator positions the staybolt sleeve with 
respect to the stavbolt hole on the inside sheet. The 
sleeve is then welded to the wrapper sheet. 


Discussion of 
Boiler and Arch Tubes 

Q.—The locomotive boiler in question uses 3!й-їп. 
O.D. No. 11 B.W.G. boiler tubes. Would it be satisfactory 
to use one of these tubes for replacing an arch tube in 
the same boiler?  R.B.M. 


A.—It would not be satisfactory to use one of the 
regular boiler tubes to replace an arch tube in the same 
boiler because the boiler tubes in the shell are subjected 
to external pressure and the arch tubes to internal 
pressure. 

The thickness of the boiler tubes is determined from 
the following formula: 

PD 


15,500 


t= -H 6065) 


where 
t = thickness of tube wall, in. ; 
P = maximum allowable working pressure, lb. per sq. in. 
D = outside diameter of tube, in. 
Assuming the locomotive to have a working pressure 
of 225 pounds, substituting we have: 


222 x 3.5 
t = — + .065 
15,500 
t = 0506 + .065 
t = 1156 inch = thickness oi tube wall or No. 11 B.W.G. as 


stated in the question, 
The thickness of arch tubes required for the same 
hoiler is determined from the following formula: 


PD 
t= -+ Yin. 
16,000 
substituting we have: 
225 x 3.5 


16.000 
t= 0492 + 125 
t = 1742 іп. = 
or No. 7 B.W.G. 
Thus, a boiler having No. 11. B.W.G. boiler tubes 
would require No. 7 B.W.G. arch tubes for the same 
working pressure. 


thickness of tube wall 


Questions ond Answers on Locomotive Practice 
By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be discloscd without permission to do so.) 


Bushing Pressures 

Q.—What pressures should be used when applying pis- 
ton-valve and cylinder bushings to locomotive evlinders 2 
—V.E.D. 

A.—For cast iron cylinders use 1 to 116 tons pres- 
sure per inch of diameter for piston-valve and cylinder 
bushings. For cast steel cylinders use 1 to 215 tons 
pressure per inch of diameter for cylinder bushings and 
116 to 2 tons pressure per inch of diameter for piston- 
valve bushings. 


Braking Ratios 

Q.—How is the braking ratio of a locomotive determined ? 
What are the braking ratios used in steam locomotives ?— 
P.E.D. 


A.—Nominal braking ratio is the hypothetical ratio of 
the brake shoe pressure to the weight borne by the braked 
wheels. The formula is: 

R pes Ре 
р 
where R = braking ratio expressed as a decimal 
P = total theoretical brake shoe pressure 
in pounds (which may be distributed over 
any number of brake shoes) 
П = weight upon braked wheels in pounds 


If a locomotive having a total weight on drivers 201,500 
Ib. is braked with a braking ratio of 60 per cent when the 
brake evlinder pressure is 50 Ib. per sq. in. the total brake 
shoe pressure is assumed to be: 


201,500 У 0.60 = 120,900 Ib, 
28 (90) 


ТЕ this weight is carried on three pair of drivers, or six 
wheels, each one of which is retarded by one brake shoe, 
the brake shoe pressure will be nominally 20,150 Ib. per 
brake shoe as long as the brake cylinder pressure is main- 
tained at 50 Ib. per sq. in. 

Braking percentages in general use are as follows: 

Braking Power, Per Cent 


JR" MERC анданмын Ыла А ЛЫ D aT. 
Kind Brake Schedule Passenger Freight Switch- 
ing & Mallet 
Driver No. 6ET 60 50 
Engine truck D (used with 
& trailer OET) 45 45 
Tender No. 6ET 80 70 


Articulated Locomotives 

Q.—Are all four-cylinder steam locomotives articu- 
lated ?—R.M J. 

A.—An articulated locomotive has two sets of frames 
or engine beds, which are connected by a hinge or joint. 
The driving wheels are divided into two groups and the 
wheels of each group are rotated by a separate pair oí 
cylinders. In this way a large number of driving wheels 
can be used, while the rigid wheelbase is that of one 
group of driving wheels onlv, and the locomotive can 
therefore traverse curves without difficulty. Articulated 
locomotives are usually built with either three or four 
pairs of driving wheels in each group, and also with 
front and rear trucks which may have either two, or four 
wheels per truck. 

There are in service a number of four-cylinder loco- 
motives which are not articulated in that they have 
rigid frames, with two groups of driving wheels and all 
four cylinders working in single expansion. [n some 
cases both pairs of cylinders are placed ahead of their 
respective groups of wheels, while in others the cvlin- 
ders of the rear group are placed behind the driving 
wheels. The first arrangement involves a long driving 
wheelbase, the needed flexibility being obtained by us- 
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ing lateral motion devices on one or more pairs of 
drivers. With the second arrangement, the driving wheel- 
base is no longer than that of a locomotive having 
all wheels coupled in one group, but it involves 
the equivalent of backward running for the rear 
evlinders. All locomotives of this general design have 
one-piece beds with frames, cylinders and various other 


attachments cast integral. 


Sand Pipe Capacity 


Q.—What is the recommended size of sand pipes and 
the rate of sand delivery for locomotives ?—I.M.R. 

A.—The A.A.R. Manual recommends the following: 
Sand pipes аге to be 1-іп. extra heavy when applied at 
each wheel or 114-in. extra heavy if not applied to each 
wheel; the rate of sand delivery per sand pipe, one 
pound per minute on locomotives having the sand pipe 
applied at each wheel with a maximum of 314 Ib. per 


minute on locomotives where sand pipes are not appli 
at each wheel; on drivers equipped with laterial moti 
device, or lateral cushioning device, sand pipes shou 
be provided with a flexible arrangement so that t 
sand pipes can follow the driver when taking curve. 


Safe Rail Loads 

Q.—What load can be carried on the driving wheels 
a locomotive operating on 90-Ib. rail ?——F.E.K. 

A.—The weight per wheel which can be safely carric 
for each pound weight of rail per yard is approximate] 
as follows :—Light rails (60 Ib. and less per yard)—25 
Ib.; medium weight rails (60-90 Ib. per yard)—300 1h 
and heavy rails (90 Ib. and over per yard)—350 Il 
Without considering the counter-balancing of the driv 
ing wheels rails weighing 90 Ib. per yard can safel 
carry 90 X 350 == 31,500 Ib., or 63,000 Ib. on each pai 


of driving wheels. 


Diesel Locomotive Questions and Answers 
By J. R. Benedict 


Q.—How does high water temperature affect the oil? 

A.—High water temperature will cause the oil to 
become thin. The oil is cooled in the oil-cooler radiator by 
engine water coming from the water radiators. The oil 
temperature should be from 15 to 35 deg. above the water 
temperature during normal operation. Any higher oil 
temperature may be caused by a clogged oil cooler, stuck 
oil-cooler by-pass valve or a dirty water-cooling system. 


Q.—W hat is normal oil pressure and when is the 
engine unsafe to run due to low pressure? 

A.—Main bearing oil pressure when normal (engine 
water temperature at 165 deg.) should be 30 to 50 Ib. in 
the 16-cylinder engine at full throttle and 25 to 50 Ib. in 
the 12-cylinder engine. At idling the pressure should not 
be below eight pounds. The engine will be unsafe to run 
if the main bearing pressure (engine water temperature 
at 165 deg.) drops below 20 Ib. in the 16-cylinder engine 
and below 18 Ib. in the 12-cylinder engine. 


Q.—How about the cracked piston-cooling manifold 
and cracked "P" pipes? 

А.-А cracked piston-cooling manifold must be located 
by an examination of the entire manifold, taking espe- 
cial notice of gaskets and connections of “P” pipes. 
Cracked “Р” pipes may be checked by filling the “Р” 
pipes with oil from an external pump or by barring the 
engine over several times, and holding a rag above the 
P" pipe to prevent oil dripping from the crankcase while 
wiping the "P" pipe dry with another rag. Observe “Р” 
pipe carefully for cracks at curved sections and at pipe lip. 


Q.—What is the normal piston-cooling oil pressure and 
а Лав point does low pressure make operation unsafe? 
_A—The piston-cooling oil pressure when normal (en- 
ше water temperature at 165 deg.) should be 20 to 30 
Ib. on all types of engines. at full throttle and 2 Ib. or over 
when idling. The engine will be unsafe to run if the 
lston-cooling pressure ( engine water temperature at 
105 deg.) drops below 15 Ib. on any type of engine. 


Р Q.—How do the electric switches connected to the oil 
System function? Í 

| Теге are two electric switches connected to the 
in d oil system. One is the low-oil pressure switch, 
the other is the high-suction switch. On engines not 
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equipped with an electro-hydraulic governor a low-oil 
alarm will be given by the low-oil pressure switch any time 
the main-bearing pressure drops to approximately 9-15 
Ib. or 18 in. vacuum is established on the oil high-suction 
switch. If dirty pressure-pump suction screens cause the 
high suction switch to operate, it can be determined by 
opening the throttle to the eighth notch. When the engine 
speed rises to a maximum the high suction switch will 
reduce this speed to idle. The engine speed reduction will 
reduce the vacuum on the switch and the switch will close, 
returning the engine speed to maximum. This intermittent 
oil alarm and engine-speed fluctuations are positive indi- 
cation of high-suction switch operation. 

On engines equipped with an electro-hydraulic gov- 
ernor, the low-oil pressure engine stop button is set to 
trip at 3 to 5 Ib. at idle and 14 to 16 lb. at maximum 
throttle, and 18 in. vacuum on the high oil-suction switch. 
When this button trips the engine should stop within two 
to three seconds if the throttle is open beyond the second 
notch. After the button has been closed and the engine 
started, trouble must be located within 40 seconds or the 
button will again trip, stopping the engine. The electro- 
hydraulic governor engine-stop button operates for both 
low oil pressure and high oil suction. The high oil suction 
portion also has a gauge located in the engine instrument 
panel which will indicate how much dirt has collected at 


the pressure-pump suction screens. 


Q.—W hat does black smoke indicate? 


A.—During routine inspection, care should be taken 
in observing for black smoke. Black smoke collecting 
under the engine head covers is an indication of defec- 
tive parts, either a bearing running hot or a piston ring 
blowing by. Piston ring blow-by or a hot bearing (crack- 
ing the oil) will build up a pressure inside the crankcase 
oil pan. This pressure will force the black smoke upwards 
through the head drain pipes to under the crankcase head 
covers. For line of road operation, if at any time the pres- 
sure of the black smoke becomes great enough to raise 
the engine head covers, the engine should be stopped 
immediately and remain shut down until the point of 
despatchment is reached. Often a defective main bearing 
or connecting rod bearing will be indicated by black smoke 
blowing from the crankcase crankshaft holes as well as 
under the engine head covers. 
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ELECTHICAL SECTION 


Chesapeake & Ohio Power Car 


Interior view of the power car 


Т o meet an expanding need for a mobile electric power- 
generating facility, the Chesapeake & Ohio has placed in 
operation a power car designated No. PC-100. It is used 
as a source of electric power for the operation of air con- 
ditioning, battery charging and lighting equipment in 
cases involving parked special passenger trains, exhibits, 
etc., at locations not equipped with regular standby and 
battery charging facilities and at locations where such 
facilities are inadequate. It is also of great value as a 
temporary source of power for the operation of essential 
shop and terminal facilities in cases involving major re- 
pair, rebuilding, etc., of regular power supply lines, 
transformer substations, etc., and in various emergency 
situations. New uses continue to develop and the car is 
in use a large part of the time. 

The generating equipment is housed in a converted ex- 
press car which is suitable for movement at the head end 
of most special trains. Generating equipment consists of 
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C. & O. power car PC-100 showing end doors 


Specially-equipped express 
car which may be moved in 
passenger trains supplies 
both a.c. and d.c. power at 
various voltages to meet 
all emergency requirements 


two Diesel-engine-driven, 3-phase, 60-cycle, 1,800 r.p.m. 
alternators, each of 100 kw. capacity. The alternators are 
star connected with the neutral brought out to the termi- 
nal board and are designed to deliver either 220 or 440 
volts by changing strap connectors in a terminal box 


One of the three lighting plants in its storage box under the car 
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Loading a cable reel into the car 


mounted on the side of each machine. Voltage to neutral 
is approximately 127 with the 220-volt connection and can 
be used for lighting. The machines can be operated 
singly, or in parallel, and each is equipped with a control 
panel containing synchronizing equipment, ammeters, 
voltmeter with transfer switch, wattmeter, circuit breaker, 
feld switch, field rheostat, automatic voltage regulator 
unit, also, the starting switch, throttle and other engine 
controls. Current for operation of engine starting motors 
is supplied from the 32-volt car lighting battery. Fuel oil 
tanks for the Diesel engines are mounted under the car 
and have a total capacity of 385 gal. A tank of 75 gal. 
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Portable connection boxes,—right, a.c. standby, and left, bat- 
tery charging 


capacity 1s also mounted under the car for the storage of a 
supply of crank case oil. Water for filling engine cooling 
systems, etc., is carried in tanks mounted overhead in 
the car. 

The engine-generator units are war surplus units ac- 
quired from the United States Government and are of a 
compact self-contained design intended for outdoor ser- 
vice. In mounting them in the power car, the weather- 
proof steel enclosure, starting battery and certain other 
apparatus with which the units were originally equipped, 
were removed to improve ventilation, accessibility, reduce 
weight, etc. The units are mounted one in each end of 
the car, with engine ends toward ends of the car, and the 
control panels facing the center. The car is fitted with 
double doors at both ends to permit removal of the engine- 
generator units for major repairs or other causes. 

The wiring diagram shows all connections from the 
generator terminals to and between the various switches, 
circuit breakers, and other equipment in the car and a 


Left: Portable floodlight unit—Center: Switchboard assembly—Right: Battery charging panel assembly 
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To Starting Motor > 
on Diesel Engine „200 Amp, 2 Pole Switch 
S d 


4/0 Sirq'e 


Stranded ^ 


description of the principal items. The five double-throw 
switches provide means of switching any of the four out- 
going circuits and the circuit for battery charging machine 
and lights to either of the generators when they are 
operated singly. The isolator (item 5) is normally open 
except when generators are operated in parallel. The 
switches, circuit breakers, etc., are of 600-volt rating so 
they may be used for either 220 or 440 volts. Items 7, &, 
9, 11 and 12 (connectors for outgoing power, lighting 
and battery charging cables) are mounted on a special 
terminal board assembly under the car with a duplicate 
assembly oit the opposite side of the car for convenience. 
The connectors (items 7 and 8) are used for the single 
conductor portable cables employed to distribute three- 
(Continued on page 37) 
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Generator Unit 


250 МСМ | || 
Single Conductor 


Stranded Wires 


Stranded Wires. 


Train Line 
Connector 
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Studs Located 
in Bottom of + 


Electric Locker Battery Charain 
y edarging 
Receptacle 


1—ITE type-KB, 400-amp., 600-volt, 60-cycle, 3-pole circuit breakers 

2— Power distribution switchboard panel, with 3-pole, double-throw knife 
switches, 1—-200-amp. and 4— 400-amp., 500-volt a.c. 

3— Battery charging motor-generator set, 70 volts, 300-amp., S-902A d.c. 
generator and 220/440 volt, 3-phase, 60-cycle, 78/39-amp., 30-hp. a.c. 
motor, 1,750 r.p.m. Serial No. FW 5683 motor-generator Corp., Troy, 
Ohio, with starter 

4—Allen-Bradley 4-circuit battery charging panel, type L-12T10, 150 -amp. 
capacity 

5—P.N. 4-pole, 3-wire, 60-amp. male plug, 220-volt a.c. connection for bat- 
tery charger and lights 

WE UM Co. 3-pole, 400-amp., 5,000-volt telescoping isolator, catalog no. 
8 b 

7--Mines Equipment Co. single-conductor female connector insert, Cat. no. 
TCFIP-1-750 with cat. no. 1500 C 5 mounting shells, air conditioning 
circuits 

8 Same as item 7, for battery charging circuits 

9 Mines Equipment Co. 2-conductor, polarized female receptacle, Cat. no. 
231-FR, for 115-volt a.c. lighting circuits 
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To Regulator Panels 
in Electric Locker 


Complete diagram of electrical circuits in the car 


10 -2-pole, 150-amp. standard car battery charging receptacle and 4-pole, 
3-wire, 60-amp., 250-volt female receptacle, 22U-volt power service, for 
servicing a single car each 

11-—4 %-in. studs for 3-phase, 4-wire, 220/127 volts lighting service 

12— 3 44-in. studs for 3-phase, 3-wire, 220/440-volt power service 

13—Special junction box with sloping face mounted under each side of car 
with item nos. 7, 8, 9, 10, 11 and 12 so mounted on face to make con- 
nections with portable cables simple 

14--Р. N. Co. 4-pole, 3-wire, 60-amp. air conditioning male car receptacle, 
mounted underneath on each side of car 

15--P. N. Co. 4-pole, 3-wire, 60-amp., 250-volt female receptacles, 220-volt 
power connection for battery charging set, from inside or outside sources, 
mounted inside of car 

dri 220/32-volt, 1-phase transformer for a.c. car lighting with circuit 
геаКег 

17—P. N. Co. type TLRV T-200, 2-wire train line receptacles mounted оп 
back of electric locker, for battery charging and train lining 110-volt 
a.c. service, for special requirements 


Railway Mechanical Engineer 
JANUARY, 1949 


о 2 Pole Switch 


4/0 Single Conductor 


Crosshead Induction Heater 


The usually difficult process of removing piston rods 
from crossheads of steam locomotives is made relatively 
easy by the use of an induction heater developed in the 
Houston, Tex., shops of the Texas & New Orleans. 

The device shown in the illustration has for its pur- 
pose the heating of the barrel or cylindrical portion of 
the crosshead; which portion has a taper fit and en- 
compasses the end of the piston rod. The heat causes 
expansion of the barrel, facilitating the parting. In per- 
forming the operation, two units of the device are used, 
one placed on each side of the crosshead. A chain fas- 
tens the two units together and passes over the crosshead 
guide. The chain is adjustable and the two units are 
supported from the center of the chain, so that they are 
in contact with opposite sides of the crosshead. By short- 
ening or lengthening the chain, they can be made to lie 
properly against the crosshead barrel. The units are en- 
ergized by 220-volt. 3-phase, 60-cycle power. 


2 


к-——--—5 


One of the two units used to expand crossheads 


JANUARY, 149 ^. Engineer 


The device consists of a laminated core of transformer 
iron and a winding of magnet wire around the core. The 
sheets or plates of the core are so shaped that they per- 
mit the wire to be wound around its central portion. 
Where convenient, it is recessed to hold the winding. 
Where the winding is not supported by this recess, it is 
held in shape by a form. 

The shape of the plates at the portion where the core 
comes in contact with the barrel of the crosshead is so 
chosen that it fits the collar and neck of the barrel, as 
near as is practicable. For this reason, two shapes of 
plates are used. The device is used with several sizes of 
crossheads, and the contour of the plates is made to ap- 
proximate the shape of all of them. 

The device works on the principle that the energized 
winding sets up magnetic lines of forces in the iron path. 
consisting of the core of the device, and the barrel of 

(Continued on page 37) 
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Selecting Caboose 
Supply 


Rinio communication in freight train service has been 
generally accepted as an improvement of considerable 
importance. ‘This includes wayside communication with 
freight trains, between freight trains, and between the 
engines and cabooses of freight trains. Modern radio 
techniques have solved the problem of voice communica- 
tion, but until recently а principal difficulty has been 
that of a dependable source of power for the caboose 
unit. 

We have made a rather intensive study of this proh- 
lem as it appears on the Rio Grande, and find that under 
our conditions a standard 1,200 r.p.m.. single-cylinder, 
Diesel-driven generator unit affords a dependable, satis- 
factory, and economical source of power for caboose 
radio communication, 

Under present conditions, there are two basic types of 
power supply for caboose radio equipment: (1) internal 
combustion engine-driven equipment (including Diesel 
engines), and (2) storage batteries. The most important 
consideration is the ability of the power source to deliver 
dependable power at all times. Operating problems are 
ordinarily next, while maintenance comes third, and costs 
last. 

Many factors are involved in achieving dependable 
service. It is necessary to have power equipment that 
will withstand all the adverse conditions to which it will 
be subjected, such as changes in temperature, altitude 
and humidity, dirt, dust, sand, snow, rain, vibration, 
shock and load variation. The power source must be 
capable of delivering uniform and dependable power re- 
gardless of whether the train is moving fast or slow, or 
standing still for long periods. It must be capable of 
operating for long periods without attention by skilled 
workmen. Internal combustion engines must be саху 
to start under all conditions, and must be free from 
fumes and fire hazards. 


Types of Power Supply 


Gasoline engines offer many advantages. but the item 
of fire hazard is considered as being too great by most 
railroad insurance companies and many cities, which pre- 
cludes their use at present. Propane units are consid- 
ered as being safer than gasoline engines, but not as safe 
as Diesel engines, although this question has not heen 
finally settled. Radical changes in altitude are likely to 
affect propane engines unfavorably, and difficulties in cold 
weather starting are as vet a serious problem. 

We have had, however, a Diesel engine-driven gener- 
ator in service 24 hours a day for nearly two vears with- 
out any serious difficulty. The engine operated contin- 
uouslv for 10.050 hours before it gave апу trouble, and 
after it had been repaired it has continued to run for 
more than 5.000 hours. The fire underwriters consider 
the Diesel engine as being more of a fire hazard than 
hattery power, but safer than propane or gasoline. 

Our experience has been that the heavier, water-cooled 
Diesel units are more satisfactory and more economical 
in operation than the air-cooled gas-powered units when 
subjected to high ambient temperatures, and we have 
heen able to solve the problem of vibration by a care- 
ful choice of vibration dampeners. 


*Radio Engineer, Denver & Rio Grande Western. 
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chance to keep batteries charged by terminal charging 
when necessary. Оп the other hand, however, roads 
that pool their cabooses usually run them nearly contin- 
uously. Should a battery be down, there is little chance 
of getting it charged at a terminal unless the caboose is 
bad-ordered and removed from service. Another bad 
feature of the pooled caboose system is the natural ten- 
dency to be lax in the proper rotation of units, so neces- 
sary for maintenance purposes. This will have to be 
overcome in matching radio-equipped cabooses with ra- 
dio-equipped engines and special facilities will have to be 
established for servicing and repairing the radio and 
power equipment. Similarly, procedures must be estab- 
lished for the switching and handling of radio-equipped 
cabooses by the vard forces. 

One advantage that the pooled caboose has over the 
assigned is that radio installations can be made in pairs. 
thus holding the initial expenditure for equipment and 
installation to a minimum. 

Experience accumulated on the Rio Grande shows that 
the small high-speed, air-cooled engine generator units 
require far too much servicing and maintenance to jus- 
tify their lower initial cost. We find that because of the 
fewer servicings required on the Diesel engine unit we 
can establish a single service point, which means that all 
education, supervision, personnel, parts and supplies can 
be concentrated. Also, handling fuel oil is much easier 
than handling propane gas bottles. Under our system 
of servicing the Diesel engine equipped caboose, we have 
found that the engine was inoperative 0.2 per cent of 
the train miles, whereas in spite of all the additional 
servicing and checking, the propane engines were inop- 
erative an average of 8 per cent of the train miles. 


Costs 


Three items of cost must be considered when selecting 
caboose power units. These are initial, or purchase cost, 
installation cost, and maintenance cost. Initial cost for 
à propane engine-driven generator is around $500. In- 
stallation costs will amount to about $300, making a total 
of $800. A Diesel engine-driven generator such as we 
have on the Rio Grande will cost about $1,400, and can 
be installed for about $100, or $1,500 for the unit in- 
stalled, Ап axle-driven generator battery unit will cost 
їп the neighborhood of $1,500 with an additional $1,300 
for batteries and $400 for installation, or about $3,200 
tor the unit ready for use. 

Maintenance and servicing of a propane engine unit 
will cost around $300 a year, while its oil and gas fuel 
will amount to about $465. The necessary monthly over- 
haul will involve labor costs of at least $425, plus mate- 
nals, amounting to about $420. Thus the total cost for 
servicing and maintenance will reach $1,600 per vear, 
or more than three times the original cost of the unit. 

A single-cylinder, water-cooled, 1,200 r.p.m. Diesel 
engine-driven generator set such as we use can be serviced 
UI times a year for a total labor expenditure of $125. 

Jil and fuel will only cost about $70, and the engine 
can be overhauled for about $35. with around a $70 ex- 
penditure for parts. Thus service and maintenance will 
‘mount to only $300 per year, or about 20 per cent of 
the original cost. Battery unit costs are reported to 
amount to about 16 per cent of the original investment. 

From the standpoint of reliability and over-all de- 
pendability, the axle-driven generator battery and water- 
cooled Diesel engine-driven generator systems are com- 
pane The longer life expectancy of the battery sys- 
tm makes it comparable in terms of over-all cost with 
the Diesel unit. 

The determining factor as to which kind of caboose 


Rail 
JANUARY “ehanieal Engineer 


A Diesel engine generator power unit as installed in a D. & R. 
G. W. radio-equipped caboose—The control panel is shown at the 
left, and the jacket water radiator and fan is shown behind the 


power supply should be purchased will in most instances 
be closely tied into the operating problems involved on 
the individual road. In any case, 1 should be remembered 
that the initial cost of the power equipment is minimized 
when the cost of servicing and maintaining both the 
power supply and the radio equipment is considered. 
Also, in the long run, the advantages derived from radio 
communication with and between trains, and between 
engines and cabooses, will soon make anv reasonable ex- 
penditure for the necessary equipment seem practically 


negligible. 


IN THE VERNACULAR.—The little red car that tags along 
behind each day's 24,000 freight trains in the United States 
is generally known as the caboose. The December 25, 1948 
issue of Saturday Evening Post lists the following railroad 
men's names for this car: The ambulance, anchor, ape wagon, 
brain cage, bed house, bird cage, bouncer, bone breaker, baby's 
wagon, buggy, bazoo wagon, cabin, chariot, crib, cripples' 
home, cigar box, clown wagon, den, doghouse, diner, glory 
wagon, go-car, hash hut, hack, hay wagon, hearse, jailhouse, 
kitchen, madhouse, monkey hut, monkey buggy, palace, parlot, 
perambulator, rest room, rough rider, shack, shanty, van, 


way car. 
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Trans- 


What kind of care and attention is required by power 
transformers? 15 it the same for small pole-mounted units 


as it is for those in vaults or on platforms? 


Proper Overhaul Procedure 
Will Insure Long Transformer Life 

Let us assume that a demand survey has shown the 
necessity of re-designing the layout of a railroad yard, 
changing the load centers, installation of a few banks 
of larger transformers and re-location of existing trans- 
formers if found suitable for further use. 

This will provide sufficient time to overhaul and test 
these spares before re-location and will well pay for the 
time and material involved in continuous performance 
and satisfactory operation. 

When these transformers reach the shop, the oil 
should be sampled, but not too soon after the trans- 
formers have been handled as the oil should settle and 
about half of a gallon allowed to drain out before the 
amount taken for testing is secured. This sample, about 
a quart, should be taken in a clean can or glass jar 
with a tight cover and should be tagged with the identi- 
fying mark from the transformer it is removed from. 
The local power company has facilities for making these 
hi-pot tests of transformer oil. and will usually perform 
the tests for a nominal sum. If the oil indicates that it 
can be re-used after filtering or is satisfactory to re-use, 
it should be dumped in a clean container and either 
filtered or saved for re-use. Small quantities of transil 
oil, say 25 gal. or less scarcely are worth trying to 
re-claim, as the cost of handling is as much as the price 
of new clean oil, but if much oil can be salvaged, it is 
good practice to have the power company filter it for 
you. 

The cost of a testing cup and transformer and of a 
blotter type filter will make their purchase impractica- 
ble, unless the cost can be divided among the power and 
signal department transformers on a large system. 

The core and winding is next removed from the case 
and the primary and secondary leads disconnected 
{тот the winding. The accumulated sludge in the core 
and winding should be washed out with a combination 
air and mineral spirit jet so that all sludge is cleared 
out from oil circulation ducts in the core assembly. After 
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compound should be heated to as near the manuíac- 
turers' recommendations as possible with the facilities 
available. 

The core and winding may then be replaced in the 
case and bolted down securely. The next operation con- 
sists of making the primary and secondary connections. 
A final hi-pot before adding oil will provide a check on 
clearances of leads to case or core, and corrections can 
be made before oil is added. The transformer case is 
then filled with new or reclaimed oil up to the oil level 
stamped on the inside of the tank. If a cover gasket is 
not available, a strip of 3g-in. hair felt, cemented to the 
gasket groove in the cover, can be substituted. 

With this treatment, a transformer can be expected 
to take on a new lease on life and serve many years of 
use and abuse before reaching the scrap pile. 

This schedule of treatment is applicable to trans- 
formers up to about 25 kva., but may also be limited 
by the material handling facilities of the shop, and the 
length of time the transformer can be held out of 
service. 

Large power banks should have the oil periodically 
sampled and records kept of the results of each year's 
tests, and when test shows it to be necessary, the oil can 
be filtered in place using a portable filter press, drawing 
the oil from the bottom of the tank, through the filter 
press and discharging it into the tap changing man- 
hole in the transformer cover. This cycle is repeated 
until a sample caught from the bottom line tests satis- 
factory in the testing cup. This oil test and filtering 
combined with spot painting of rust spots as they are 
discovered is about all the care and attention that a 
vault type or platform-mounted bank can be given. 

Considering economy of operation, it is good prac- 
tice to check demand on large power banks as gradual 
changes in shop facilities may leave a heavy duty power 
bank carrying a light load and eating its head off on 
core loss, while at some other plant or location the life 
of a smaller bank of transformers is being shortened Ьу 
continuous overload. In some cases, both faults can be 
corrected by interchanging the two banks. 

. Recording demand meters, or watt meters, are ап 
mvestment that can result in large savings in power 
hills if proper advantage is taken of the results indicated 


by their use. 
Fren A. Totams 


Electrician, | ; 
Florida East Coast Касах 


Chesapeake & Ohio 
Power Car 


(Continued from page 32) 


phase, a.c. power and d.c. battery charging current to 
Parked passenger cars or in similar situations. Terminal 
studs (items 77 and 12) facilitate connecting the entire 
output of the power car into a distribution system such 
аз when providing emergency electric supply for a shop 
^r terminal facility. The receptacle (item 10) assembly 
permits serving small loads, such as a single parked car. 
where conditions permit, without using the heavy single 
conductor cables. The connectors (item 17) provide 
means of battery charging through regular train lines 
and of transmitting a.c. current through the train line 
when occasion requires. The receptacle assembly (item 
15) permits operation of the battery charging machine 


Ra 
ANUS Mechanical Engineer 


from an external 220-volt, three-phase, a.c. standb 
source in cases where such is available and battery charg 
ing service only is required. Battery charging connector 
(items 1 and 2) bearing minus signs are common retur: 
circuits connecting direct to the generator negative whil 
those numbered 7, 2, 3 and 4, bearing plus signs, ar: 
single wire positive circuits, one from each of the fou 
battery charging panels. 

Portable cables carried in the power car include thirty- 
nine single conductor No. 4/0 cables, 160 ft. long, witl 
appropriate single-pole connectors at each end. They are 
used interchangeably to provide three-phase a.c. or d.c. 
battery charging feeder runs to and alongside parked 
cars, etc.. There are also twenty standard 50-ft., three- 
conductor, portable standby cables and twelve standard 
two-conductor portable charging cables. Twelve a.c. 
connection boxes of the type shown at the right, and three 
battery charging boxes of the type shown at the left 
in one of the illustrations are carried on the car. These 
have connections on both sides for the feeder cables 
and outlets for plugging in two standard portable cables, 
and are usually placed at intervals of two car lengths 
when in use. A special steel reel, similar to a hose reel, 
provided for each of the No. 4/0, 160-ft., single-con- 
ductor cables, greatly facilitates the handling and storage 
of these cables. à 

Three 800-watt, 115-volt a.c., gasoline-driven, portable 
lighting plants and a supply of 200-watt tripod-mounted 
floodlights with an assortment of portable cables are in- 
cluded in the car's equipment to meet varying needs for 
lighting around parked cars, exhibits, work areas, etc. 
The lighting plants are stored in steel boxes mounted 
under the car. 

The photograph of the car interior shows, at the left, 
work bench, switchboard assembly, electric locker, space 
for access to rear of switchboard, storage bins for cables, 
connectors, etc. At the right are battery charging m.g. 
set with supplv outlets and miscellaneous storage locker 
above, clothes locker, toilet, shower bath, wash basin in 
alcove, storage bins for cables and connectors. At the 
center, is one of the Diesel-generator units. Above are 
floodlight storage racks and water tanks. 


Crosshead Induction Heater 
(Continued from page 33) 


the crosshead. These lines of force cause little heating 
in the laminated core, but much in the unlaminated bar- 
rel due to induced eddy currents. Also, due to what is 
known as skin effect, the eddy currents are confined 
largely to the outer rim of the barrel. The greater density 
of eddy currents in the barrel, as compared with the pis- 
ton rod, give a greater heating effect and, consequently, 
a ditferential in the expansion of the two elements. This 
tends to separate the two elements at the fit between them, 
thereby making parting easier. 

The laminated sections on both sides of the B plates 
and on one side of the A plates. for a thickness of 3/16 
in., are made of sheets .045 in. thick. All other plates are 
.022 in. thick. The winding consists of two No. 6, as- 
bestos-covered magnet wires in parallel. The winding is 
protected by sheet fiber .03 in. thick. Connection to the 
power outlet is made bv a four-conductor, type S. port- 
able cable, the fourth wire serving as a ground connection. 
The current is normally held on for a period of five min- 
utes before the rod is pulled. 
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Packaged Power for 
Cabooses 

The R. H. Sheppard Company, Inc., 
Hanover, Pa., has announced a packaged 
unit which features its model 14, 1-cylin- 
der air-cooled Diesel engine connected to 
a 2000-watt generating set. The new 
unit is designed as a generator set for 
railroad caboose communications and 
work car power supply. The engine and 
generator is mounted on vibration isola- 
tors and a common base of %-іп. steel 
plate; the entire unit is housed in a heat- 
proof and sound-proof enclosure which 
measures 22 in. wide, 38 in. deep and 
3914 in. high. The unit is available as 
an alternating current generator ог а 
battery charging set. The width has 
been held to 22 in. so that the unit will 
pass through the door of a caboose. The 
length, 38 in., should permit its place- 
ment without its encroaching on the aisle 
space. The height allows it to be set 
below a window. 

All cooling ducts are built into the 
unit, and a crankshaft ventilating fan 15 
provided so that the unit may be set 
against an opening in the side of the car 
18 in. wide and 38 in. high. This one 
opening serves both the intake and ex- 
haust apertures in the unit. 

An inlet air filter to keep the engine 
clean, and the louvered section may be 
mounted either on the unit or on the 
outside of the car. 

The exhaust muffler has a connection 
for piping either to the roof or under the 
car. Starting batteries are included in 
the enclosure. Starting and stopping 
of the engine is accomplished by a tog- 
gle switch and starter button on ex- 
terior of the instrument panel. 

The instrument panel is mounted on 
the face of the unit. Power is available 
from receptacles, and power circuits are 
protected by circuit breakers. А hy- 
draulic throttle provides low lubricating 
oil pressure protection. 

The top and front panels of the en- 


closure are hinged for easy access, and 
the side panels may be easily removed 
if required. There is an auxiliary ven- 
tilating fan mounted on the crankshaft 
to keep the interior of enclosure cool. Àn 
electric pump, with flexible fuel lines for 
filling the fuel tank, is available for 
mounting under the car. 


Lifetime Journal Box Lid 

Less out-of-service time for freight 
cars and substantial savings in main- 
tenance costs are offered through the 
use of a journal box lid claimed never 
to need replacement by its manufacturer, 
American Locomotive Company's Rail- 


After the holes in the Alcolid are aligned 
with the holes in the box, and the retain- 
ing pin is inserted, the lid is pushed down 
to put the s;ring under pressure, and the 
shipping pin is withdrawn and discarded 
—In the final step, a tab is bent over the 
square head of the assembly pin to lock 
the pin against longitudinal movement 
end to prevent rotation and elongation 
of the pin holes 
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Left: Arrangement of apparatus inside the cabinet—Right: Front and rear viev 
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The Marquette water cooler for use on 
Diesel locomotives is 934 in. wide, 1334 
in. deep and 33 in. high 


30 deg. F. under conditions normally 
encountered in a locomotive cab. 

The cooler has a stainless steel water 
guard and alcove, copper tubing and a 
large condenser and motor. For serv- 
icing, the removal of four screws per- 
mits the side panel of the cooler to be 
slipped off and makes all working parts 
immediately available. 

The water cooler is manufactured by 
the Marquette Railway Supply Com- 
pany, 332 South Michigan avenue, Chi- 
cago 4, 


Duplex Fuel Filter 


A duplex filter trade-named Micro- 
Klean has been designed especially 
for Diesel-engine fuel service by The 
Cuno Engineering Corporation, Meri- 
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The Cuno Micro-Klean duplex filter 
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den, Conn. The filter has a special 
three-way changeover valve in the 
head, allowing operation of either half 
separately or both together, and is 
suitable for engines from 500 hp. to 
2,000 hp. 

Pipe connections are placed in the 
center of the unit so that the filter 
can be mounted on either the right or 
left side. Sufficient room is provided 
between inlet and outlet connections 
to swing a street elbow in one con- 
nection after a straight tube fitting is 
in place in the other. 


General Purpose Lathe 

A medium-size, general-purpose engine 
lathe with an all-geared headstock and a 
range of 12 spindle speeds has been in- 
troduced by the Rockford Machine Tool 
Company, Rockford, Ill. The spindle has 
been made from a high-alloy steel forg- 
ing and is mounted on Timken zero- 
precision bearings. The spindle nose has 
a No. 1 tapered key drive. Headstock 


The Rockford 14-in. engine lathe 


gears are cut from pre-heat-treated steel 
gear blanks. Positive gear lubrication is 
attained by an immersion and oil-splash 
system. 

The overall design of the headstock 
permits all types of lathe operations, in- 
cluding high spindle speeds and the use 
of Tungsten carbide cutting tools. АП 
moving parts, with the exception of the 
spindle nose, are protected as a safety 
measure for the operator. Pickoff change 
gears, reverse gears, V-belts and sim- 
ilar parts and assemblies are accessible 
for adjustment or repair through the 
hinged door on the headstock end of 


the lathe. 


General Purpose 
Floodlights 

Two general purpose floodlights, de- 
signed for small area lighting, have been 
announced by the Lighting and Recti- 
fer Division of the General Electric 
Company. They are the type L-82, 
rated at 300/500 watts, and the type 
L-83, rated at 750/1.000 watts. A tight- 
ly sealed hinged door, which is locked 
by three clamping lugs, replaces the 
clamped ring on older types. А new 
aluminum reflector designed for higher 


beam efficiency in accordance with 


ДЬ. 


Ап L-82 floodlight with a portable base 


N.E.M.A. standards, and a locking han- 
dle on the elevation adjustment which 
eliminates the need for using wrenches, 
are features of the new lights. 

Both units can be provided with a 
portable base as well as the slip fitter 
and pipe clamp mountings. The port- 
able base, which measures 14% in. in 
diameter, is made of steel with a hot-dip 
galvanized finish. 


Piston Rod Packing 
Everseal metallic piston-rod packing has 
a patented construction designed for uni- 
form wear. The six interlocking seg- 
ments are held in place by three pins, 
located for equal load distribution, А 
light spring compression, only 50 to 60 
lb. recommended, is used to lengthen 
packing life and give more economical 
overall operation. 

Everseal packing in all sizes to ac- 
commodate rods from locomotive piston 
rod size down to V; in. in diameter is 
made by the Spring Packing Corpora- 
tion, 122 South Michigan avenue, Chi- 
cago. The packing itself is largely in- 
terchangeable with that of other makes 
and uses the conventional stuffing-box 


Everseal metallic packing is made in sizes 
from 1/2 in. to locomotive piston rod di- 


ameter 
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gland. One boring chuck, available from 
the manufacturer, handles all sizes of 
packing. 


Fluorescent Berth Light 


Improved lighting comfort in sleeping 
car berths is now being offered 
through the use of a new berth light 
by Luminator, Inc., Chicago, Ill. The 
fixture employs fluorescent lighting, 
with Prismolens glassware, to permit 
the light to be controlled in one di- 
rection without glare or excessive 


Luminator berth light with prismatic light 
control 


brightness, while permitting the 
maximum amount of light in the other 
direction. The unit is built around 
a new 12-in., 13-watt fluorescent tube 
and may be operated on either 64 
volts d.c. or 110 volts a.c. Provision 
is made for regular blue night light 
use. 


Dial-Type 
Milling Machines 


A dial-type milling machine is now be- 
ing manufactured by Cincinnati Milling 
& Grinding Machines, Inc., Cincinnati, 
9, Ohio, in medium and high-speed 
ranges, and in plain, universal and ver- 
tical styles, Nos. 2, 3 and 4 sizes for each, 
or a total of eighteen different machines. 

Like earlier dial types, these machines 
have power speed and feed change, oper- 
able with a single two-position lever at 
the front control position or a similar 
lever at the left-hand side of the column. 
The machine performs the actual work 
of shifting gears. While the operator 
holds the lever in the speed or feed 
change position, the speed or feed dial, 
as the case may be, clicks around, and, 
upon release of the lever, the proper 
gears are in mesh for the speed and feed 
indicated. This feature permits rough 
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The Cincinnoti plain high-speed dial-type 
milling machine 


and finish cuts to be made or cutters to 
be changed while the part remains in 
the fixture or on the table. 

High-speed machines have 21 spindle 
speeds from 20 to 1,500 r.p.m. for the 
No. 2 size and 18 to 1,300 r.p.m. for the 
Nos. 3 and 4 sizes. Twenty-four feeds 
cover a range of 5/16 to 60 in. per min. 
Medium-speed machines have a slightly 
smaller selection of speeds and feeds, 
and the upper limits are one-third those 
ior the high-speed machines. Feed and 
rapid traverse control levers are inde- 
pendent and directional, and fitted with 
plastic knobs. Rapid traverse to the table 
—cross and vertical slides, 100 in. per 
min., and 100 and 80 in. per min., re- 
spectively—is engaged in conjunction 
with the rapid traverse lever and the feed 
engaging levers. 

Vertical dial-type machines have 
hydraulic counterbalance for the vertical 
heads. All are equipped with built-in 
vibration damping units—in the overarm 
of horizontal machines and in the ver- 
tical head of vertical machines. Lubrica- 
tion is largely automatic. All parts with- 


A vertical high-speed dial-type milling ma- 
chine built by Cincinnati Milling & Grind- 
ing Machines, Inc. 
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A chain and hook are connected be- 
tween the rotating member and the base. 
This is a safety device used during the 
installation of the stator. It serves as a 
means of positioning the stator holder 
and lessening the danger of shock which 
might occur to the main ring gear dur- 
ing the installation of the stator itself. 

This holding and positioning stand for 
traction motors is a product of the Elec- 
tric Service Manufacturing Company, 
1739 Cambria street, Philadelphia 32, Pa. 


Flashlights with 
Flexible Extensions 


To permit the use of Flex-Lite flash- 
lights under practically all working con- 
ditions, they are being made with tubing 
lengths of 9, 18, 36 and 60 in., the tubing 
being made with braided shielding. flex- 
ible steel armor or neoprene insulation. 
Woven braided metallic shielding is rec- 
ommended for general purpose work, 


Flashlights with steel-armored and neo- 
prene-insulated flexible extensions 


where the light is used in the inspection 
and repair oí light machinery. Flexible 
steel armor is extremely rugged and will 
stand indefinite abrasion in heavy-duty 
service, as in working with boiler tubes 
and deep cylinders. The neoprene-insu- 
lated type is for use around electrical 
equipment. 

The new flexible extensions are avail- 
able on both the Junior DeLuxe Model 
55 Flex-Lite, which uses two penlite bat- 
teries, and the Master Model 75 powered 
by two D-type large cells. Cases are 
oversize to permit batteries to swell. 
A stainless steel switch utilizes a coil 
spring to slide batteries into positive 
contact with the bulb extension. 

The Flex-Lite flashlights are made by 
the Aero-Motive Manufacturing Com- 
pany, 1803 Alcott street, Kalamazoo 24, 
Mich. 


Heavy Duty 
Direct Current Motor 


The Crocker-Wheeler Electric Manu- 
facturing Company, Ampere. N. J., an- 
nounces the addition of a 600 series mill 
motor to its line of d.c. steel mill motors. 
The motor is adaptable for use totally- 
enclosed non-ventilated ог separately 
ventilated. It can also be furnished for 
self-ventilation. The self-ventilated ma- 
chines are cooled by a fan mounted at 
the rear of the armature; in the totally- 


Railway Mechanical Engineer 
JANUARY, 1949 


Crocker-Wheeler 600 Series mill motor 


enclosed non-ventilated motors, the fan 
action is provided by the back ends of 
the coil supports. Internal circulation 
of air lowers hot spot temperatures. 

Shortened bearing housings, careful 
proportioning of field pole design, and 
the use of other developments in design 
and materials convert inactive space and 
weight into greater driving power. 

Special grease slingers and grooves 
keep grease and dust away from com- 
mutator and windings. The bearing 
caps are readily removable to facilitate 
bearing inspections. The improved solid 
cylindrical roller bearings are com- 
pletely supported against thrust and ra- 
dial loads. Shaft stress is low because 
the bearings are close to the load. 

Improved commutation is provided by 
split brushes and four interpoles. Ready 
access to the commutator bolts. is pro- 
vided in all motors. The coils have extra 
support against vibration. 


Steam Generator For 
Diesel Locomotives 

The Vapor Heating Corporation, Chi- 
cago, recently demonstrated a new 
steam generator for Diesel locomo- 
tives designed to give increased capac- 
ity, reliability and flexibility in sup- 
plying the large amounts of steam 
required for operating long passenger 
trains under extreme temperature 


conditions. 
The new generator, known as the 
Vapor Intensi-Fired OK No. 4625, is 


constructed with patented, staggered- 
coil assemblies used in previous Vapor 
generators. New features include an 
offset blower which gives the air for 
combustion a circular motion in pass- 
ing through the coils and a further 
simplification of OK controls which 
are largely assembled in a simple 
front panel. 

An output of 2,500 Ib. of steam per 
hour is developed at 81.2 per cent 
efficiency in the new generator which 
occupies practically the same amount 
of floor space as the 1,600-Ib. unit for- 
merly built. 


Drafting Equipment 


Two products have been designed by 
the Emmert Manufacturing Company, 
Waynesboro, Pa., to increase the ac- 
curacy of and reduce the time required 
for drafting. The first of these products 
is a stainless-steel drafting machine 
which will operate on any size ог make 
drawing board without the addition of 
extra equipment or the alteration of the 
drawing board. Because the machine 
operates in any position from true hori- 
zontal to true vertical, a comfortable 
working position may be continuously 
maintained, resulting in greatly de- 
creased fatigue of draftsmen and conse- 
quent improvement in the quality and 
quantity of their work. 

Angles are indexed through a mic- 
romatic quadrant, which allows indexing 
of every three degrees by flipping the 
quadrant minute-adjusting screw into 
the desired degree setting. Adjustments 
as fine as 2/7 minutes may be made by 
a slight turn of the minute-adjusting 
screw. These machines are manufac- 
tured for boards of any length and from 
24 in. to 132 in. high in twelve steps. 
Special machines, including left-handed 
machines, can be furnished for odd-size 
drawing boards. 

Vertical counterbalanced full-size 
drafting board units for full size work 
up to eleven feet high by any length as 
well as draftsman’s desk units, and hori- 
zontal-vertical counterbalanced adjust- 
able board units are also available. 


Emmert drafting equipment 
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B.C.R. Authorizes Budget of 
One-Half Million Dollars 


To ereate new markets and to hold and 
expand present markets, the Board of 
Directors of Bituminous Coal Research, 
Ine., the national research agency of the 
bituminous coal industry, has authorize 
a research budget of more than half а 
million dollars tor the second consecutive 
year. This will tinance the development 
of new equipment, methods for more etti- 
cient coal utilization, and fundamental 
research. 

The program outlined by B.C. R. exec- 
utives at the board's recent annual budget 
meeting in Pittsburgh, Pa.; authorizes 
the expenditure of $515,800 to continue 
the industry-sponsored general research 
program for 1949, This budget is exclu- 
sive of the programs being conducted by 
the B.C.R.. Mining Development. and 
Locomotive Development Committees 
and does not include substantial sums 
made available by co-sponsors on certain 
projects of the general research pro- 
gram. 

The work proposed for the coming 
усаг is for the most part a continuation 
of the 1948 program. Attention. will be 
given to further development and com- 
mercial introduction of residential heat- 
ing equipment, new methods of industrial 
coal utilization, and improved. perform- 
ance of steam locomotives. Several new 
projects will be undertaken in 1949, 
including work on cinder collectors. for 
small plants and locomotive fuel studies. 
B.C.R. in co-operation with Battelle 
Memorial Institute and others, will ini- 
tiate a program on improved gas pro- 
ducers, and co-operative research will he 
conducted with other solid fuel associa- 
tions and groups of manufacturers on 
projects of mutual importance. 

The funds for B.C.R. research are 
provided by 340 coal companies, rail- 
roads, and manufacturers. 


A.S.M.E. Cites C. G. Curtis for 
Pioneering Gas Turbines 


CHARLES G. Curtis, president of the 
International Curtis Marine Turbine 
Company, was honored on November 30 
by the American Society of Mechanical 
Engineers at its 69th annual meeting in 
New York. At a dinner in the Hotel 
Pennsylvania sponsored by the gas 
turbine power division of the society. 
Mr. Curtis received the first annual 
award of that division, an engrossed 
certificate, which cited him "for his 
pioneer work in the field of gas turbines, 
which resulted in his being granted, in 
1899, the first American patent covering 
a complete gas-turbine power plant.” 

The award was presented. to Mr. 
Curtis by John T. Rettaliata, dean of 
engineering at the Ilinois Institute. of 
Technology and chairman of the A.S. 
M.F.’s gas turbine power division. The 
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division was organized just over a усаг 
ago with К. Tom Sawyer of the Ameri- 
can Locomotive Company as its first 
chairman. 


A.S.M.E. Railroad Division 
Installs New Officers 


IN conjunction with the annual meet- 
ing of the American Society of Mechani- 
cal Engineers, held at New York. No- 
vember 28 to December 3, the Railroad 
Division conducted two all-day technical 
sessions, at the close of which the follow- 
ing members of the executive committee 
were installed for 1949: B. SN. Cain, 
assistant engineer, locomotive division, 
General Electric Company, Erie, Pa.. 


chairman: J. M. Nicholson, director of 
research, Atchison, Topeka & Santa Fe. 
Chicago; E. D. Campbell, consultant, 
American Car. & Foundry Со. New 
York; К. A. Browne, research consult- 
ant, Chesapeake & Ohio, Cleveland, 
Ohio; C. H. Beck, vice-president, West- 
inghouse Air Brake Company, Wilmer- 
ding, Pa., and E. L. Woodward, western 
editor, Radway Mechanical Engineer. 
Chicago, secretary. Three incoming new 
members of the general committee in- 
cluded E. R. Battley, chief of motive 
power and car equipment, Canadian Na- 
tional, Montreal, Que. ; J. D. Loftis. chief 
of motive power and equipment, Atlantic 
Coast Line, Wilmington, N.C., and E. M. 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the December Issue 


LOCOMOTIVE ORDERS 


Road No. of Dcos. Type of loco. Bialicr 
Detroit Terminal А 2t 1,000-hp. Diescl-elec. switch. Electro Motive 
Erne "TIC 4: eint-hp. "vs swatch, American. Loco, 

42 ШШДЕ | switch.. American Loco. 
4 750 hp. Dieselelec. switch. Baldwin Loco. 
2+ 1,000 hp. Diesebelec. switch. Baldwin Loco. 
oF Таннер. Dheselelec. switch. o Electro Motive 
“т Таннер. Diesebelec. switch. Lima Hamilton 
Kentucky. & Indiana Terminal 5з 1.000-hp. Diesebclec. switch. Fairbanks: Morse 
FREILHT-C\R ORDERS 

Road No. of cars Туге of car Builder 
Ann Arbor |... : oot 70-ton covered hopper Pullman-Standard 
Atehison, Topeka & Santa Fe EID Gondola Р Co. shops 

250 70-ton covered bopper Co, shops 
Chicago. Milwaukee, St. Paul 
& Pacific. ККК ques C ERAI Gondola... Т Co. shops 
1,000 Rox... Co. shops 
500 Fiat yva и ee sss бө. shops 
Sa Caboose Се, shops 
Chicago. Rock Island & Pacific lun толоп covered hopper Pullman-Standard 
1,000 7O-ton gondola. Co. shops 
Denver & Rio Grande Western 255 70-ton covered hopper Pullman-Standard 
5005 Ston gondola .. Pressed Steel Car 
205 70 ton. gondola Pullman Standard 
Escanaba & Lake Superior. se 80-ton gondola Pullman Standard 
50 70-ton hopper Pullman-Standared 
Great Northern 5. San Su-ton gondola Pullman-Standard 
10u Titon covered hopper Pullman-Standard 


Merchants Despatch Transpor- 
tation Co... oo 


1 oe ey §5-ton 
Minneapolis, St. Paul & Sault 


refrigerator Со. shops 


Ste. Marie 70-ton hopper General American 
Missouri-Ransas Texas 5... Shton gondola Со. shops 
Northern. Pacific? i. " 250 Caboose PES ‚Со. shops 
200 73-ton ore m А Co. shops 
250 ооп refrigerator . Pacific Car & Fdry. 
Spokane, Portland & Seattle .. ont S0-ton. gondola . Pullman-Standard 
Western. Расійе 0... Я 250 Foton gondola Greenville Steel Car 


PASSENGER-( 
Road 


Na. of cars 


Туре of car 


AR ORDERS 
Builder 


Bangor & Aroostook De Ki Coaches .. a Pullman-Standard 
Minneapolis, St. Paul & Sault Ў А 7 
Ste. Marie e deed ie 210 ПЕЧЕ НИГЕ ее: American Car & Fdry. 


1 For delivery during May. 


? Delivery of these locomotives is expected to begin in the first quarter af 1949 and һе completed 


in the second quarter of 1950. 

3 For spring delivery. 

t Delivery expected in March. 

5 For deli in March. 

“For deliv in April. 

7 For delivery in second quarter of this year. 

S The board of directors of the Northern 
hopper cars. 


Pacific 


have also authorized the purchase of 250 50-ten 


* The cars. each of which will accommodate 80 passengers, will have Sleepy Hollow seats. wide vision 


windows and fuerescent lights. 
chairs separated from the rest of the car by 
when the cars will he placed in service on the 
For delivery in the fourth quarter of this усаг. 
Nores: 
cars at the rate of approximately 75 a month. The 
will begin as soon as material becomes available. 


Northern Pacttic. 


Each car will have a smoking compartment with individual lounge 
a plate-glass partition, 
Aroostook Flyer" between Bangor, Me., and Van Buren. 


Delivery is expected. in June, 


Chicago. Rock Island & Pacific. The Rock Island will convert 200 of its box cars into stock 


work, which will be done at the road's own shops, 
The Northern Pacific has been 


authorized by its board of directors to purchase four 4,500-hp.. Dicselelectrie locomotives for passenger 


service at an estimated cost of 82,250,000. 
Southern Pacific 


Seventy-two of the 78 passenger cars ordered from the Budd Company. as reported 


in August, 1948, issue. will be equipped with the Budd disk brake. The remaining six baggage-posta! 
cars will also be equipped with the disk brake if the application of the disk brake to a six-wheel truck 


can he carried out in time. 
Union. Pacific 


Disk brakes will be applied to the fifty stainless-steel sleepers being built by the 


Budd Company, the order for which was announced in the April, 194%. issue. 
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Van Winkle, vice-president, American 
Steel Foundries, New York. 

During the Division luncheon on De- 
cember 2, the following members were 
elevated to the grade of Fellow in the 
Society: Karl Howard, vice-president, 
General Steel Castings Corporation, 
Eddystone, Pa.; E. S. Pearce, president, 
Railway Service & Supply Corp., Indi- 
anapolis, Ind.; Ellis W. Test, assistant 
to president, Pullman-Standard Car 
Manutacturing Company, Chicago; C. 
К. Steins, mechanical engineer, Pennsyl- 
vania, Philadelphia, Pa.; A. A. Ray- 
mond, superintendent fuel and locomotive 
performance, New York Central, Buf- 
falo. N.Y... and Leigh Budwell, chief 
mechanical officer, Richmond, Freder- 
icksburg & Potomac, Richmond, Va. 

Approximately 300 railroad and rail- 
road supply men attended the several 
sessions of the division, where a number 
of technical papers dealing with motive 
power and car equipment design and 
maintenance were presented. 


Underwriters Approve 
Aluminum Air Ducts 


Tue National Board of Fire Under- 
writers has approved aluminum for use 
in the installation of ducts for air con- 
ditioning. warm-air heating, air cooling, 
and ventilating systems. The approval 
has been granted on the recommenda- 
tion from the Committee on Air Condi- 
tioning of The National Fire Prevention 
Association. The committee's recom- 
mendation is based on a careful study of 
aluminum’s satisfactory performance in 
a large number of duct applications. 

The 1948 edition of N.B.F.U. Pam- 
phlet Number 90 will be issued soon and 
will contain the revision to include stand- 
ards for ducts constructed of aluminum. 
The standards will cover installation for 
residences as well as for industrial build- 
ings. Copies of the standards may be 
obtained from the National Board of 
Fire Underwriters Offices at 85 John 
street, New York 7; 222 West Adams 
street, Chicago 6, or Merchants Ex- 
change Building, San Francisco 4, Calif. 
They may also be secured through local 


fire inspection. bureaus which work 
closely with the N.B.F.U. 

The new changes include a section 
which points out that aluminum, cad- 
mium-plated or zinc-coated hardware 
and fittings, such as nuts, bolts, clamps. 
sheet metal screw and rivets, should be 
used in the fabrication and erection of 


aluminum duct work. 


Diesel Engine Manufacturers 
Elect Officers for 1949 


Ковект Н. Morse, JR., vice-president 
in charge of all operation of Fairbanks, 
Morse & Co., was elected president and 
treasurer of the Diesel Engine Manu- 
facturers Association at the Associa- 
tion’s annual meeting held in Chicago, 
December 8. Elected as vice-presidents 
were A. W. McKinney, executive vice- 
president, National Supply Company, 
and O. H. Fischer, president, Union 
Diesel Engine Company. Directors 
elected were George W. Codrington, 
vice-president, General Motors Corpora- 
tion and general manager, Cleveland 
Diesel Engine Division; Perry T. Eg- 
bert, vice-president in charge of Diesel 
and locomotive sales, American Locomo- 
tive Company ; Robert E. Friend, presi- 
dent, Nordberg Manufacturing Com- 
pany; Gordon Lefebvre, president, 
Cooper-Bessemer Corporation; Walter 
A. Rentschler, vice-president, Lima- 
Hamilton Corporation; E. J. Schwan- 
hausser, vice-president in charge of 
sales, Worthington Pump & Machinery 
Corporation; Marvin W. Smith, execu- 
tive vice-president, Baldwin Locomotive 
Works: Mr. Morse, Mr. McKinney, and 
Mr. Fischer. 


A.C.L. Shops Visited by Engineers 


On November 12 the Raleigh, №. C.. 
section of the American Society of Me- 
chanical Engineers held a meeting at 
Rocky Mount, N. C., during which the 
Atlantic Cost Line was host for an after- 
noon tour of its Emerson shops and 
storehouse. 

In addition to the Raleigh section, 
members of the Piedmont and Virginia 
sections of the A.S.M.E. of the Burling- 
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ton-Graham Engineering Club, the East 
Carolina Engineers’ Club, and the Vir- 
ginia Engineering Society were invited. 
Engineering students from Duke Uni- 
versity and North Carolina State Col- 
lege were also included. 

Following the inspection tour, the 
group met for dinner at the Ricks Hotel, 
after which there was a program ar- 
ranged by J. D. Loftis, chief of motive 
power and equipment, A. C. L., and pro- 
gram chairman of the section. In brief 
addresses 11 officers of the railroad set 
forth the functions of its various depart- 
ments. They were J. M. Fields, assistant 
vice-president (freight traffic depart- 
ment); J. Н. Hatcher, assistant pas- 
senger traffic manager; L. T. Andrews, 
general superintendent transportation ; 
G. L. Mitchell, general purchasing 
agent; R. L. Groover, chief engineer; 
J. S. Webb, chief engineer communica- 
tions and signals; W. D. Quarles, assist- 
ant chief of motive power ; H. G. Moore, 
assistant chief of equipment; H. J. 
Stein, mechanical engineer; R. W. Ton- 
ning, electrical engineer, and B. K. Con- 
rad, engineer of tests. 

The need and the opportunities in 
railway service for young engineers who 
possess "native common sense" as well 
as a good technical education were 
stressed by several of the speakers repre- 
senting technical departments. 

Among the guests were L. Y. Ballan- 
tine, lieutenant governor of North Caro- 
lina; W. M. Sheehan, vice-president, 
General Steel Castings Corporation, and 
director-at-large of the A.S.M.E.; Mil- 
lard Jones, director, L. S. Jeffords, vice- 
president and general manager, and 
Pomeroy Nichols, treasurer, of the Coast 
Line. 


D. T. & I. Diesel Shop at Flat 
Rock, Mich. 


Detroit industrial executives were 
guests recently of the Detroit, Toledo & 
Ironton for an inspection of the road's 
new Diesel repair shops at Flat Rock, 
Mich., and of the latest types of freight 
cars on display there. The Diesel shop, 
located adjacent to the Flat Rock engine- 


New 142-ft. by 407-ft. C. & М. W. Diesel shop in Chicago which was officially opened December 16. It is equipped to service nine 
Diesel locomotive units simultaneously while at the same time handling three additional units undergoing heavy repairs. The 
central bay is serviced by a 30-ton traveling crane with a 75-ft. span, and a drop table serves all tracks. Repair rooms for re- 
conditioning various parts are supplied with filtered air. Outside the shop, concrete ramps between tracks are equipped with 


radiant heating to melt the snow and ice 
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house, at which the road's steam locomo- 
tives are serviced, was built at a cost of 
$500,000 to handle seven new General 
Motors 1,000-hp. switching locomotives 
and two  600-hp. switchers already 
owned. 

The Diesel shop has been equipped 
with the latest-type machinery and fa- 
cilities, including an exhaust system for 
removing the gases from idling Diesel 
engines without loss of the heated inside 
air of the shop. The removal system 
comprises four adjustable overhead ducts 
which fit over the exhaust pipes of loco- 
motives on two adjacent repair tracks 
and which are constructed and mounted 
in a manner that avoids interference 
with the overhead 25-ton traveling crane. 
The four ducts lead to a central collect- 
ing point and suction fan on the roof 
which dissipates the exhaust fumes to 
the atmosphere. 


Wilson Receives Crozier Medal 
CnaRnLEs E. Wirsosw, president of the 
General Electric Company, received the 
American Ordnance Association's Cro- 
zier gold medal for distinguished ord- 
nance service at the industrial prepared- 


OaxirE Propucts, Inc.—Donald R. 
Royal and Paul E. Ward have been ap- 
pointed representatives of the railway 
service division of Oakite Products, Inc., 
in Atlanta, Ga., and Chicago, respec- 
tively. Frank L. Oldroyd has been ap- 
pointed sales manager of the Industrial 
Division of Oakite. 

Mr. Royal was formerly with the Illi- 
nois Central for 18 years. He began his 
career as an apprentice at Birming- 
ham, Ala., and was general foreman of 
the locomotive department at Centralia, 
Ill., until his appointment as a repre- 


D. В. Royal 


sentative of Oakite. Mr. Royal’s record 
includes experience in locomotive and 
car department operations, as well as 
-ervice in connection with Diesel, steam 
locomotive and car maintenance and 


44 (106) 


ness meeting at the Waldorf-Astoria 
hotel, New York, on December 6. The 
medal was awarded to Mr. Wilson in 
recognition of his services as vice-chair- 
man of the War Production Board dur- 
ing World War II and his leadership 
in fields of science and industry related 
to national defense. 


Kerosene as a Thinner in 
Journal Boxes 


Due to error in stating the minimum 
flash point and fire point for oils used for 
cut-back or thinning purposes in jour- 
nal boxes during winter months, a cir- 
cular letter issued by the A.A.R. Me- 
chanical Division under the above sub- 
ject dated October 22, 1948 has been 
cancelled and the following letter sub- 
stituted : 

" Attention has been directed by mem- 
ber roads to the use of kerosene as a cut- 
back in journal boxes during winter 
weather, on account of the oil becoming 
congealed. 

"Kerosene should not be used in jour- 
nal boxes under any circumstances as it 
lowers the flash point of the car oil and 
reduces its lubricating value. Any oil 


Supply Trade Note 


shopping procedures. As a representa- 
tive of Oakite, he will operate out of 
Atlanta, serving roads in the south- 
eastern area. 

Mr. Ward was for a period of eight 
years in the locomotive department of 
the Chicago, Burlington & Quincy. He 


P. E. Ward 


left the C.B. & Q. to represent the Loco- 
motive Finish Materials Company, 
Atchison, Kan. As a representative of 
Oakite, Mr. Ward will serve the rail- 
roads in the Midwest area. 

Mr. Oldroyd has been associated with 
the Oakite organization in the servicing 
of its specialized industrial cleaning and 
allied materials for over fifteen years, 
having spent eleven of these years as an 
Oakite field service territorial repre- 


WHEEL IMPROVEMENTS 


Ө American Car & Foundry Co. 


© Canadian Car & Foundry Co. 
Ө Griffin Wheel Co. 
© Marshall Car Wheel & Foundry Co. 


Eu car wheels are made by AMCCW members 


at each and every point marked on this coast-to-coast map. 


©) New York Car Wheel Co. 


© Pullman-Standard Car Mfg. Co. | ЛАЛ 
Whichever location is nearest you, count on the plant 


ET Southern Wheel (American 
Brake Shoe Company) 


there as a source of good wheels that are being improved 
continually. Higher standards in design .. . in metallurgical 
practices... in annealing techniques... in chill control 
..in inspection procedures — all these are AMCCW 
long-range aims that have become facts today. 

Each of the 31 modern foundries shown above is a good 
place not only to get the wheels you need, but also to market 
the wheel scrap you may have on hand. At each, 

you can be sure of the sort of people with whom you're 
doing business — the most responsible people 

in the industry . . . companies voluntarily committed 

to maintaining ever-advancing standards. 


КТ 


SRIMANUFACTURERSTOPPCHILLEDECAR 


s. facromanto Bouleverc', тодо '7, Ш 
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MODEL A 


For Automatic Transition 


 DIESELOMETER" 


TRADE MARK 


Jilat- the Story of 


Diesel-Electric 
Locomotive Operation 


VALVE PILOT DIESEL LOCOMOTIVE OPERA- 
TION RECORDERS provide a graphic, permanent 
record in black and white of every run. They eliminate 
guesswork by furnishing a means for checking tonnage 
ratings and schedules. Tapes easily read by enginemen 
and supervisors alike, are a constant guide to better 
locomotive performance. 


See what Valve Pilot Locomotive Recorder Equipment 
Patents can do for you. Full information is yours for the asking. 


Pending 


ORP9RATI9N 


230 Park Avenue, New York 17, N. Y. 
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staff of the Simmons-Boardman Publish- 
ing Corporation. In his new capacity, 
Mr. Kopfmann will represent all Sim- 
mons-Boardman transportation periodi- 
cals—Railway Age, Railway Mechanical 
Engineer, Railway Engineering and 
Maintenance, Railway Signaling, and 
Marine Engineering and Shipping Ke- 
view. He will also continue in an ad- 
visory capacity his previous work with 
the Associated Business Papers promo- 
tion committee. 

Mr. Kopfmann was born at New York 
on August 31, 1917. He studied adver- 
tising and selling at Pace Institute and 
New York University, and began his 
business career with the Public National 
Bank & Trust Co. of New York. In 
1937, after brief periods with the Acme 
Fast Freight Company, and in the cor- 
respondence and sales departments of 
Brooks Bros, Inc., he joined the staff 
of Associated Business Papers as assist- 
ant to the advertising manager. In 1944 
he was advanced to manager of research 
and promotion. 


* 


WHEEL Тксїхс BRAKE SHOE Com- 
PANY.—Gordon H. Proffitt has been ap- 
pointed western representative for the 
Wheel Truing Brake Shoe Company. 
Detroit, Mich., with headquarters in the 
Matson building, San Francisco, Calif. 
The company formerly was represented 
by R. W. Jamison on the west coast. 

Mr. Proffitt, who is a graduate of the 
University of California, spent several 


G. H. Proffitt 


years with the Standard Oil Company 
in an engineering capacity and later 
with the federal government in engineer- 
ing and administrative work. Since 1940 
he has been a manufacturers’ representa- 
tive, handling material and equipment 
for railroad, marine, bus and industrial 
use. J. P. Williams, Jr., who has been 
engaged in the transportation field for 
the past 15 years, is associated with Mr. 
Proffitt. 


* 


Watson-STILLMAN CoMPANY.—J. T. 
Gillespie, Jr., director of export sales of 
the W’atson-Stillman Company, has been 
appointed general sales manager, in 
which position he will continue to super- 
vise the company's export sales. Richard 
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NEW STEAM LOCOMOTIVES 


now entering 


service оп... 


LIMA-HAMILTON is currently delivering 15 additional 2-6-6-6 
locomotives to the Chesapeake and Ohio. 
These locomotives are Class H-8. On dynamometer tests, this 


class... 
e Developed a drawbar pull of 117,500 lbs. 


* Developed an instantaneous drawbar horsepower of 7498 
at 46 mph, and sustained drawbar horsepowers of 6700 
to 6900 at speeds of 42 and 46 mph. 


e Accelerated 160 loaded cars (14,083 tons) from dead 
stop to 19 mph in one mile, and reached 29 mph in 11 


minutes. 


These 15 make up our fifth order from the Chesapeake & Ohio ИМА 
HAMILTUN 


for Class H-8 locomotives — for a total of 60. This is proof in 


CORPORATION 


itself of the capable job that they are doing. 


DIVISIONS: Lima, Ohio—Limo Locomotive Works 
Division; Lima Shovel and Crane Division. Hamil- 
fon, Ohio — Hooven, Owens, Rentschler Co.; Niles 
Tool Works Co. Middletown, Ohio — The United 
Welding Co. 

PRINCIPAL PRODUCTS: Locomotives; Cranes and 
shovels; Niles heavy machine tools; Hamilton 
diesel and steam engines; Hamilion heavy metal 
stamping presses; Ham'lton Kruse automatic can- 
making mactinery; Special heavy machinery: 
Heavy iron castings; Weldments. 
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PIPE WRENCH ECONOMY 


No pipe wrench housing 


repair or expense with 


RIAD 


til И... 
A irm GUARANTEE 
If chis Housing ever 
Breaks or Distorts we 
will replace it Free 


Attractive new 


RED Finish! 


@The famous Rira guarantee is just one of the features 
that make Rita the outstanding favorite of millions. You 
also like the free-spinning adjusting nut, handy pipe scale on 
the hookjaw, the comfort-grip I-beam handle with flared end 
that keeps your hand from slipping off. For real efficiency 
and guaranteed economy, buy mima wrenches, 6" to 60," 
at your Supply House. 


Ww. OR KESA AV. aei P. B ts. 


THE RIDGE TOOL CO. * ELYRIA, OHIO 
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IV. Schreck has been appointed Mich- 
igan divisional sales representative for 
the company. 

Mr. Gillespie, before joining Watson- 
Stillman, held sales and administrative 
positions with the Air Reduction Com- 
pany, New York, and with its subsidiary, 


J. T. Gillespie 


Wilson Welder & Metals Co., 
was assistant to the president. 

Mr. Schreck became associated with 
Wason-Stillman in May, 1948. Prior to 
that date he was associated with the 
Hydraulic Press Manufacturing Com- 


where he 


R. W. Schreck 


pany as sales engineer. In addition to his 
present duties in Michigan, he will act 
as special consultant on hydraulic ma- 
chinery for two Watson-Stillman repre- 
sentatives—the Frank T. Goetz Machin- 
ery Company, Cleveland, Ohio, and the 
W. K. Millholland Machinery Company, 
Indianapolis, Ind. 


* 


Gourp STORAGE BATTERY COMPANY. 
—A series of practical “schools” to teach 
better techniques of storage battery 
maintenance and repair to foremen, su- 
pervisors and engineers in industries 
using lead-acid batteries for motive pow- 
er. or standby or direct current supply, 
has been inaugurated at Trenton, N. J.. 
by the Gould Storage Battery Corpora- 
tion. Future five-day schools will be con- 
ducted, according to M. W. Heinritz, 
Gould vice-president, for classes inter- 
ested in (1) battery-powered lift trucks 
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“They’ve been waitin’ here for seven hours” 


You'll never have to wait this long for a moving 
train at a railroad crossing, but that's what would 
happen if the annual production of Wyandotte 
Chemicals Corporation were put into a single freight 
train. It would take more than 29,000 tank, box, 
dry ice and hopper cars to carry the 1,250,000-ton 
load. Moving at 30 m.p.h., the 222-mile-long train 
would pass a given spot in about seven hours. 
Wyandotte Chemicals Corporation. with its own 


WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN е SERVICE REPRESENTATIVES IN 88 CITIES 


sources of raw materials, is the world's largest man- 
ufacturer of specialized cleaning compounds for 


business and industry. Wyandotte makes the complete 
line of railway cleaners. 


No matter what your cleaning needs may be, 
you'll find there's a Wyandotte Product made to do 
the job efficiently, economically. 


For details, write or call your nearest Wyandotte 


representative. 
f Myandotte 


REG. U. S. PAT. OFF. 


for complete information, write our Railway Sales Representatives 


MANUFACTURING COMPANY 
3240 E. Woodbridge St. Detroit 7, Michigan 


HURON 
b 
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UBE CLEANERS For Automatic Blow Down Pipes . . . 
Arch Tubes . . . Branch Lines . . . Circulating Tubes. Shown is 
Cleaner No. 4350 for cleaning circulating tubes. 


TUBE EXPANDERS Precision built of alloy steel . . . heat 
treated for uniform grain and hardness. Made for all tube sizes 
. . . for every requirement. No. 164 for 1” 0.0. to 4” 0.0. tubes 


AIRETOOL 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 


and materials, handling systems; (2) 
telephone and other communications sys- 
tems; (3) railway car lighting, Diesel 
starting and air conditioning, and (4) 
transportation signal work. The next 
school to be held will probably be or- 
ganized specifically to help industrial 
truck users. 


* 


BarpwiN LocoMorivE Works.—Cur- 
tis G. Green, whose appointment as 
manager of the Chicago district office of 
the Baldwin Locomotive Works was re- 
ported in the October, 1948, issue, was 


born in St. James Parish, La. He has 
been associated with Baldwin since 1920 
in various sales and engineering capaci- 
ties which took him into all parts of the 
country. For two years immediately 
prior to his recent appointment Mr. 
Green was manager of Mexican sales. 


* 


AMERICAN BRAKE SHOE COMPANY.— 
N. George Belury has been appointed 
president of the Engineered Castings 
Division of the American Brake Shoe 
Company. 

Mr. Belury has been with American 
Brake Shoe since graduating from Pur- 
due University in 1937. He was formerly 
division vice-president, and had also 
served in various sales capacities with 
Engineered Castings including that of 
sales manager. He is a member of the 
Gray Iron Founders Association and the 
American Society of Mechanical Engi- 
neers. Mr. Belury will continue to be 
located at the Division's headquarters in 
Rochester, N. Y. 


* 


HamMMoND MACHINERY BUILDERS, 
Ixc.—The Hammond Machinery Build- 
ers, Inc., Kalamazoo, Mich., has opened 
a new office at 1021 East Eighth street, 
Los Angeles 21, Calif., to serve the 
West Coast metal finishing industry. 
E. C. Hammett has been appointed west- 
ern representative at the office. 


* 


Vapor HEATING CorPoRATION.—For- 
ty-seven employees, with 25 years or 
more service totaling 1,457 years, were 
honored at a dinner on November 11 
when A. D. Bruce, president of the 
Vapor Heating Corporation, presented 
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You would not repair one 


of a pair of shoes and not the 


other...neither is it wise to 


have part of a set of old 


superheater units remanu- 


factured at our plant. 


Dependable locomotive 


operation depends upon all 


of the superheater units be- 


ing in good condition ... not 
just part of them. This habit 


p-a-y-s. 


THE 


Y PERMEATER 


COMPANY 
Representative of AMERICAN THROTTLE COMPANY, INC. 
50 East 42nd Street, NEW YORK ave 
122 S. Michi d }ў 
chigan Ave., CHICAGO “LG 


Montreal, Canada, THE SUPERHEATER COMPANY, LTD. 


A—1918 


Superheaters « Superheater Pyrometers + Exhaust Steam Injectors * Steam Dryers + Feedwater Heaters Steam Generators • Oil Separators • American Throttles 
cxx cr ХЕДА V SiS A D АТАСУ, ЗАР T УША ee ne ЧАР Ас БУЛЫ a ы 
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Райи) Generale D 


SURFACE 3 
FLATNESS, 31 


INES 


INISH flat surfaces, on any material from 
Fs copper to quartz or nitralloy, regardless 
of the shape or size of the part, in high produc- 
tion. Opposite sides of one or many parts are 
finished simultaneously on double surface 
machines, — productively produced to one light 
band of flatness and within one microinch r.m.s. 
surface finish. Recessed surfaces may also be 
finished on single surface machines. 


This cast iron valve plate for a 
refrigeration unit is finished on a 
double surface Microflat Machine 
to 8-microinch r.m.s. finish—opti- 
cally flat and both sides parallel 
within 0.0001-inch. Production 
rate is 20 pieces per minute. 


Let us send more information at your request. 


. DISTRICT FIELD OFFICES: 

616 Empire Bldg. 55 George St. 

206 S. Main St. Brantford, Ont. 
Rockford, Ill. Canada 


1323 S. Santa Fe 
Los Angeles 21 
California 
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Micromold Manufacturing Div. 
Boston Post Road 
Guilford, Conn, 


each with an engraved watch in appre- 
ciation of loyal service. Mr. Bruce has 
been associated with the corporation for 
39 years. 

* 


Mines EQUIPMENT CoMPANY.—7 he 
Equipment Research Corporation, 64 
East Jackson boulevard, Chicago, of 
which J. A. Amos was recently elected 
president, has been appointed exclusive 
railroad sales agents for the products of 
the Mines Equipment Company of St. 
Louis, Mo. 

* 


WHITING CoRPORATION.—G. E. Sea- 
voy has been appointed vice-president 
in charge of the Process Sales Division, 
and M. J. Rice, vice-president in charge 
of the Industrial Sales Division of the 
Whiting Corporation, Harvey, Ill. Mr. 
Seavoy will direct all field sales opera- 
tions, including advertising, field erec- 
tion, and service. Mr. Rice will direct 
all of the company's product sales di- 
visions. 

* 

Јоѕерн T. Ryerson & Son.—Frank 
W. Eichman has been appointed sales 
manager of the Philadelphia, Pa., plant 
and C. H. Hallett as manager of sales of 
the Los Angeles, Calif., plant of Joseph 
T. Ryerson & Son. 

Mr. Eichman, who has spent his en- 
tire business career with Ryerson, joined 
the company in 1922 at the New York 
plant He was appointed sales repre- 
sentative in the New York area in 1932 
and was transferred to the Philadelphia 
plant as sales representative in 1938. 

Mr. Hallett joined Ryerson in 1941, 
serving first in the Buffalo, N. Y., plant 
and later as assistant to the sales man- 
ager at Chicago. He was transferred to 
Los Angeles in 1948. 


* 


SHERWIN-WILLIAMS CoMPANY.—The 
Atlantic coast transportation zone of- 
fice of the Sherwin-Williams Company 
has been moved from Brown and Lister 
streets, Newark, N.J., to 92 Liberty 
street, New York. 

Among other personnel changes, the 
following appointments have been made 


in the transportation sales division of the 
Sherwin-Williams Company: R. H. Hill, 
manager of the Atlantic Coast zone, with 
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Up-to-date figures are all that 
are needed to give you the latest 
report of General Motors Diesel 
freight locomotives on the 
Western Pacific. 


In their seventh year of op- 
eration, these 12 General 
Motors Diesels have rolled up 
a total of 6,020,203 miles, with 
availability* close to 90% throughout the period. 


Аз shown by the performance table below, average 
monthly mileage per locomotive increased from 7,523 
the first year to 9,661 in 1947 — and they're still keep- 
ing up the same fast clip. 


About the only difference years make to General Motors 


HE Wester 


line from 
a 


ELEC 
GENERA, MO sa MOTIVE Division 


a Pacific, with 


LA GRANGE. ILL 


locomotives is that they are very apt to improve with 
age. Being built to standardized specifications — with 
constant engineering development — replacements can 
often be made with an improved part that does the job 


even more efficiently than the original. 


Worth considering, isn't it? 


. Average Per Cent 
No. Total Miles Miles Operated T 
locos. Period Operated Per Loco. С noe ү” 
Per Month 
PERFORMANCE RECORD OF 3 12-8-41 through 12-31-42 278,317 7,523 83.1 
6 418,949 8,215 90.8 
12 1944 824,801 8,416 897 
GENERAL MOTORS DIESELS 12 1945 1,336,131 9,279 É- 910 
12 1946 1,308,339 9,086 Z 90.5 
ON WESTERN PACIFIC [) 3 ud ep | fe P om 
12 1-1-48 through 4-30-48 462,495 9,635 ? 863 ; 
; T OT AC 6,020,203 9,053 (Ау) | — 889Av) . 


GENERAL Morons 


LOCO OTIVES 


КЕЕ = 2и 


* Availability bosed on hours available for service to total potential hours. 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS • LA GRANGE, ILL. 


Home of the Diesel Locomotive 
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DIESEL You have the Problem 


On Diesel Parts and Other 
Railroad Cleaning Jobs 


MAGNUS 755 


* The perfect cleaner for stubborn carbonized oil 
deposits. 


* Cleans thoroughly with minimum hand work. 


è Cleans well in cold still tanks; better in warm solution, 
but best and fastest of all in the Aja-Dip Machine. 


* Safe for all metals, and even for packings and 
gaskets. 


* Lasting. When other cleaners of this type are ex- 
hausted, Magnus 755 is still going strong, with 
months of service ahead. 


* Approved by the largest producer of diesel equip- 
ment. 


MAGNUS AJA-DIP CLEANING MACHINES 


€ Provide dynamic mechanical agitation as well as 
chemical action. 


© Speed cleaning by large margins. Heads cleaned in 
4 hours that take 30 hours with ordinary cleaners. 


e Eliminate hand work. 


© Batch operation insures complete flexibility and de- 
pendable scheduling. 


e Available in capacities to meet your cleaning pro- 
gram. 

© Already in use for diesel parts cleaning in the shops 
of 9 of the big roads. 


^ If you haven't investigated Magnus 755 and the Aja-Dip 
t Machine, write for Bulletin 407-AST. 


MAGNUS CHEMICAL COMPANY e 77 South Ave., Garwood, М. J. 
In Canada— Magnus Chemicals, Ltd., 4040 Rue Masson, Montreal 36, Que. 


METHOD 


headquarters in New York; J. F. Senters 
and И”. H. Riemann, sales representa- 
tives under Mr. Hill, at New York; J. R. 
Stevenson, in charge of the Gulf states 
zone, at Dallas, Tex.; W. J. Boll, sales 
representative at Pittsburgh, Pa., and 
J. W. Wernicke, Western area sales rep- 
resentative, with headquarters at Chi- 
cago. 

Mr. Hill has been associated with 
Sherwin-Williams for 31 years and has 
held many sales and executive positions, 
including assistant to trade sales man- 
ager, metropolitan division trade sales 
manager, pleasure craft sales manager, 
and transportation territorial represent- 
ative. 

Mr. Stevenson has been with Sherwin- 
Williams since 1916. In addition to han- 


J. R. Stevenson 


dling transportation sales he also will 
be in charge of industrial sales in the 
Gulf states area. 

Mr. Wernicke joined the sales de- 
partment of the company, at Chicago, 
in February, 1931. For five years he was 
associated with trade sales; for four 


J. W. Wernicke 


years with industrial sales, and for the 
last eight years with transportation sales. 


+ 


ELECTRIC SERVICE MANUFACTURING 
Company.—Russell Kreinberg has been 
elected president of the Electric Service 
Manufacturing Company. Ira W. 
Schmidt has been elected vice-president 
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STOP DANGEROUS AND COSTLY 
BOXCAR FLOOR BREAK-THROUGH 
WITH У 


In actual use as well as in laboratory tests 


throughout the length of the floor where 
it has been proved that NAILABLE STEEL 


fork trucks have broken through. 


Durability Means Low Maintenance . . . 

Low Operating Costs 
auled heavy copper cakes, automobile "T z 
engines, highly concentrated loads of sheet 
steel and tinplate as well as hundreds of 
other commodities. 


NAILABLE STEEL FLOORING stops the break- 
throughs—and a good many other common 
floor troubles. It isn't chewed up by pinch 
bars or rough freight. Although nails are 
tightly clinched, they don't tear, splinter or 
deform the floor. АП this adds up to lower 
maintenance costs — апа lower operating 
costs as well. When floors stay in good con- 
dition for all types of freight, cars require 
less switching and empty movement, 


No Fork Truck Break-Throughs Either 


DAILABLE STEEL FLOORING supports the 
gest fork trucks, too, which so often 
reak through 


example, 23 cars are spotted each day at the 
d To eliminate dangerous break-throughs 
and reduce maintenance costs, specify 
NAILABLE STEEL FLOORING for the next 
boxcars you build or rebuild. 


GREAT LAKES STEEL CORPORATION 


бог Division • 3576 Penobscot Building * Detroit 26, Michigan 


T OF NATIONAL STEEL CORPORATION 
January, 1949 


rebuilt, an Average of fi 
АУ come in with large 


= 


boxcar channels 


In Detroit Testing Laboratory test to 
determine cantilever strength, 11,000 Ibs. 
of pig iron were loaded on a Panel con- 
sisting of three NAILABLE STEEL FLOORING 
welded side by side. The 
cantilever span was 30”. Under this floor 
load of 733 pounds per square foot — far 
in excess of heaviest freight loading — the 
NAILABLE STEEL FLOORING section hadn't 
even reached the yield point. 


“Many delays and poten- 
tial accidents have oc- 
curred and are continu- 
ing to occur, due to pig 
iron, lead, copper bars 
and similar commodities 
breaking through box- 
car floors . . . this con- 
dition . . . is due to the 
type of equipment se- 
lected for this type of 
loading." (Car Depart- 
ment Officers Associa- 
tion Report by Commit- 
tee on Preparation of 
Freisht Cars, September 
20, 1948) 


NAILABLE 
STEEL FLOORING 


А 
GREAT LAKES STEEL 
RODUCT 
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—67 F or 


f: 


95°F Outside 


14 
$ 


Alaskan R. R. Refrigerator Car Doors 


are Weatherstripped with 


BRIDGEPORT INNER-SEAL 


Uniquely designed and ruggedly constructed*, Inner-seal 
Weatherstrip was chosen recently for main door gaskets on 
125 Jumbo Refrigerator Cars to be used by the Alaska Rail- 
road. The cars, remodeled from wartime troop sleepers by the 
Chicago Freight Car and Parts Co., will be subjected to most 
extreme operating conditions. Winter temperatures often drop 
to -67° while midsummer heat hits 95°, yet car interiors must 
be held between 35° and 40° to protect highly perishable food- 
stuffs being shipped from Canada and the U. S. 

That Inner-seal will meet this test has been proved through 
experience. On special refrigerator cars subject to temperatures 
of -110°F where evaporation losses had been 30% and higher, 
Inner-seal gaskets sealed so perfectly that losses dropped to 
less than 3%. 

Write today for data sheet giving complete details on sizes, 
shapes and materials. 


i 


*A live sponge rubber bead molded for 
life onto a flange woven of rust-resistant, 
tough spring wire and strong cotton 
thread. Bead and flange are neoprene- 
coated to resist the ravages of sunlight, 
oils and abrasives. 


Ф 


FABRICS, IN 


BRIDGEPORT 1, CONN. 
Est. 1837 


Represented in Canada by 
THE HOLDEN CO., LTD., Montreal, Toronto, Winnipeg and Vancouver, B. C. 
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and sales director; E. А. Leinroth, vice 
president and treasurer; H. J. Graham, 
vice-president in charge of manufactur- 
ing; J. К. McFarlin, vice-president and 
secretary; and D. B. Reeves, assistant 
treasurer. 


* 


WYANDOTTE CHEMICALS CORPORA- 
TION, J. B. Foro DivisioN.— Thirteen 
sales representatives of the J. B. Ford 
Division of Wyandotte Chemicals Cor- 
poration recently received gold watches 
commemorating 25 years of service to 
the company. This brings to 1,342 the 
total number of Wyandotte Chemicals 
employees who have merited quarter cen- 
tury honors. 


* 


GENERAL Evectric Company.—lWd- 
liam F. Schryver has been appointed 
superintendent of the locomotive manu- 
facturing division of the General Electric 
Company. 

Mr. Schryver joined the company in 
1916 as a tool maker. He was appointed 
foreman in charge of building mainte- 
nance for the refrigerator cabinet divi- 
sion in 1931; general foreman in charge 
of assembly in the gun mount division in 
1940; acting superintendent of the ma- 
chine section of that division a year 
later, and superintendent in 1943. Mr. 
Schryver was transferred to the locomo- 
tive and car equipment control division 
in 1945 as assistant superintendent. He 
became superintendent in 1946. 


* 


Bupa Company.—The Chicago rail- 
road sales office of the Buda Company, 
formerly located at 35 East Wacker 
Drive, was moved recently to Harvey, 
Ш. 


Ф 


NationaL Leap Company.—William 
V. Burley has been appointed general 
manager of the Magnus metal division 
of the National Lead Company. Mr. 
Burley, who succeeds W. Н. Croft, re- 


W. V. Burley 


tired, will supervise and direct all phases 
of the Magnus manufacturing, adminis- 
trative and selling activities. 

Mr. Burley joined National Lead as 
a member of the comptroller's staff in 
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EVERY DROP OF 


America’s largest petroleum 
laboratories — where a staff of over 2000 
scientists and technicians make sure Esso 
Diesel is always a fine, high-quality diesel 
fuel. 


test under actual operating con- 
ditions in a specially test-equipped two- 
unit 2700-horsepower Diesel locomotive 
that makes sure every Esso Railroad 
Product will do its best job on the job. 


Esso Railroad Product 
orders by our Esso Sales Engineer...to 
make sure Esso fuels and lubricants are 
performing to your satisfaction. Call in 
an Esso Sales Engineer on any fuel or 
lubrication problem. 
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RUB-BUB 
RAILROAD SAFETY FLOORING 


Outlasts steel! Reduces pay accidents! 
Used by 7 Class ! roads! 


tough... sinewy... 


De you want a flooring that will 
be as safe after years of service 
as it was the day you installed it? 
Investigate RUB-BUB Heavy-Duty 
Safety Vestibule Plate today! 


You get years of extra flooring 
life because tough RUB-BUB syn- 
thetic rubber compound is thicker 
and abrasive dirt collects in deep 
grooves below contact surfaces. 
You reduce pay accidents because 
exclusive Dri-Foot tread design 
drains water off faster . . . grips 
passenger shoes tighter. 

Don't take a chance. Maintenance 
records of 7 major Class 1 railroads 


STEP PLATE 
AISLE TREAD 
UNDERSEAT FLOORING 


* T. M. REG. 
U.S. PAT. OFF. 
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RUB-BUB Heavy-Duty Safety Vestibule Plate 
consists of a dense 5/16 inch thickness of RUB- 
BUB compound double-bonded to expanded- 
metal backing to prevent excessive "growth". 
Microphotograph shows compact, fibrous tex- 
ture of RUB-BUB synthetic compound. It’s 
non-skid ше! or dry. Its 
longer-wearing surface cuts maintenance costs. 


in tbe United States and Canada sbow 
that RUB-BUB safety products last 
longer, stay safe longer. 

For a matched installation also 
specify RUB-BUB Heavy-Duty 
Safety Step Plate. It has the same 
longer-lasting tread plus a resilient, 
live-rubber lip that resists chopping 
action of heels... eliminates shattered 
shinbone accidents. 

Write for samples today. See for 
yourself why RUB-BUB Vestibule 
Plate and Step Plate remain safer— 
years longer! Specify RUB-BUB 
safety flooring for vestibules, aisles 
and steps in all your new and 
reconditioned cars. 


RUB-BUB 


Transportation Products 


SAMUEL MOORE & CO. 


RAILWAY & POWER ENG. CORP. 


Montreal * Hamilton * Windsor 


MANTUA, OHIO 


IN CANADA 


Toronto * North Bay * Winnipeg 
Vancouver + Noranda * New Glasgow 


1922 and, in 1925, was placed in charge 
of the Mueller Brass Foundry Company. 
St. Louis, Mo., with the title of secretary 
and treasurer. In March, 1936, he be- 
came comptroller of the Magnus Metal 
Company and, in April, 1938, assistant 
general manager of the Magnus Metal 
division, continuing as comptroller. He 
was appointed manager of the St. Louis 
branch in 1939 and became a director 
of National Lead in the following year. 
On May 25, 1943, he was elected a vice- 
president and in July, 1948, became a 
member of the executive committee. 


* 


Reynotps METALS CoMPpAny.—The 
American Brass & Copper Co., Oakland, 
Calif., and the Western Metals & Supply 
Co., San Diego, Calif., have been ap- 
pointed distributors of Reynolds alumi- 
num products. 


* 


KrnrrTE Company.—arthur H. Smith, 
railroad sales manager of the Kerite 
Company since November, 1945, has 
been elected a vice-president. 

Mr. Smith began his career in 1912 


Arthur H. Smith 


with the Railroad Supply Company and 
was assistant vice-president when he left 
in 1932 to become vice-president of the 


| Railroad Materials Corporation. He later 


was associated with the Youngstown 
Sheet & Tube Co. where he was in 
charge of sales to eastern railroads. Mr. 
Smith joined Kerite in 1934. 

* 


AMERICAN Car & Founpry Co.— 
Nelson C. Walker has been appointed 
assistant district manager of the plant 
of the American Car & Foundry Co., at 
Berwick, Pa. 

* 


Bowser, Ixc.—Fred S. Ehrman, gen- 
eral sales manager of Bowser, Inc., Fort 
Wayne, Ind., has been elected to the new- 
ly created post of vice-president and 
director of sales. Fred S. Ehrman, gen- 
eral sales manager since 1944, has been 
elected to the newly created post of vice- 


| president and director of sales. 


Mr. Ehrman joined the company in 
1925 and has served successively in ex- 
perimental engineering, sales engineer- 
ing and divisional sales work. 
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A LOCOMOTIVE 
that started a trend 


UNION PACIFIC 


Fifty-nine roads use 
Compensators and 


sxubberg ix: reduce uses Compensators and Snubbers 


оз heer eds on 146 roller-bearing locomotives 
ese twenty roads 

use them on Roller to cut maintenance costs. 

Bearing Locomotives: 

A.T. & S. Е. The Franklin Automatic Compensator and Snubber established 
C. & N. W. its maintenance reduction records on locomotives equipped with 
C. M. St. P. and P. surface bearing driving boxes. It was Union Pacific ten years ago 
Clinchfield with its 800 class locomotives that conclusively proved that this 
Баса Hodsoü device is equally important with roller bearings. 

D. М. & l. В. | Since 1937 Union Pacific has equipped forty-five 4-8-4, seventy- 
D. L. & W. six 4-6-6-4 and twenty-five 4-8-8-4 type locomotives with the 


Compensators and Snubbers and Roller Bearings. The perform- 
ance record is conclusive in the reduction of maintenance and 
reliability of service. 


Great Northern 
Missouri Pacific 
Northern Pacific 


N. C. & St. L. Experience of 59 railroads on locomotives of widely varying 
New York Central types and under all varieties of operating conditions shows defi- 
Norfolk & Western nitely that maintenance costs are reduced by the Compensator and 
Southern Pacific Snubber because it eliminates the clearance between the driving 
s. P. & S. box, or housing, and the frame, regardless of expansion or wear. 


Pounds are reduced, minimizing wear and failure of crank pins 
and rod bearings. Close fitting roller bearing assemblies are pro- 
tected by the snubber because it cushions abnormal shocks. This 
device saves time — hours of it — since it seldom needs adjustment 
but which, when needed is easily made. 


Texas & Pacific 

Union Pacific 

Western Maryland 

Railways of France 

National Railways of Mexico 


FRANKLIN RAILWAY SUPPLY COMPANY 


A CORPORATION 


NEW YORK ° CHICAGO e MONTREAL 


STEAM DISTRIBUTION SYSTEM * BOOSTER * RADIAL BUFFER * COMPENSATOR AND SNUBBER * POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS * STEAM GRATE SHAKERS • FLEXIBLE JOINTS * CAR CONNECTION 
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TO THE JOB 


А BEATTY machine is a BETTER 
machine because it is tailored to a 
specific job — engineered for faster, 
higher-quality production at lower 
cost. Our broad problem-solving ex- 
perience in heavy metal fabrication 
qualifies us to make recommendations 
on your production requirements, no 
matter how intricate. Yes, there's a 
better way to handle most production 
jobs and ozr job is to help to find that 


better way. Call us in now. 


THERE'S A BEITER 
MAY ToDo РР 7 
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BEATTY No. 14 Toggle Beam 
Punch for structural steel 
fabrication. 


BEATTY Spacing Table han- 
dles flange and web punch- 
ing without roll adjustment. 


BEATTY Hydraulic Vertical 
Bulldozer for heavy form- 
ing and pressing. 


BEATTY combination Press 
Brake & Flanger does flang- 
ing, V-bending, pressing, 
forming, straightening. 


BEATTY 200 ton Double End 
Toggle Punch. 


MACHINE AND 


MFG. COMPANY 
HAMMOND, INDIANA 


Obituary 


Е. W. DnzssEL, former vice-president 
of the Lovell-Dressel Company, died on 
December 1. He was 82 years old. 


Personal 
Mention 


General 


Don McIntyre has been appointed 
general supervisor of air brakes and 


| lubrication of the Missouri Pacific, with 


headquarters at St. Louis, Mo. 


G. T. CALLENDER, mechanical super- 
intendent, Western district, of the Mis- 
souri Pacific at St. Louis, Mo., has been 
granted a sick leave. 


W. R. Succ, general supervisor of air 
brakes and lubrication of the Missouri 
Pacific at St. Louis, Mo., has been ap- 
pointed acting mechanical superintend- 
ent, Western district, with headquarters 
remaining at St. Louis. 


Davip C. REID, general superintendent 
of motive power of the Boston & Maine 
and the Maine Central, with headquar- 
ters at Boston, Mass., has been appointed 
mechanical assistant of those roads, re- 
porting to the general manager. The 
position of general superintendent of 
motive power has been abolished. 


P. C. WINGo, assistant superintendent 
of the Pocahontas division of the Nor- 
folk & Western at Bluefield, W. Va., has 
been appointed superintendent of the 
Shenondoah division, with headquarters 
at Roanoke, Va. Mr. Wingo joined the 


P. C. Wingo 


N. & W. on July 31, 1922, as a machinist 
at the Roanoke shops. He was fur- 


| loughed to attend school and returned 


as a shop inspector in December, 1924. 
After serving in several capacities in 
the Roanoke shops Mr. Wingo, in Sep- 
tember, 1935, became draftsman in the 
motive power office. He was appointed 
shop engineer at Roanoke in 1937; as- 
sistant road foreman of engines at Blue- 
field, W. Va., in 1938; assistant train- 
master on the Pocahontas division in 
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Q-D' 


CUT LAYOVER TIME...Reduce 
Maintenance Costs...Save Labor 


...Keep Moisture Out of System 


Here's how more and more progressive Railroads 
such as the Union Pacific, Chicago & North Western, 
and Southern Pacific are cutting maintenance cost 
and eliminating the waste of long layover servicing 
time. These Railroads have joined the growing list 
of users of Q-D Couplings. 


Of unique design, this new quick-disconnect cou- 
pling was developed especially for railroads. Self- 
sealing dual valves close as union joint is broken. 
Fast Acme thread permits rapid opening of union 
joint under pressure. It’s rugged, compact, light 
AER : ^ weight, non-porous. No leakage is encountered in 
se illustrations are typical of applications of two dif ° m" 

HEEL Gir асела units la raliroad service. either the coupled or un-coupled position. Absolute 
minimum restriction provides full flow. 


Use Q-D Couplings on any fluid lines under 
pressure where disconnect is desirable without 
loss of fluid, without draining or pumping down 
system—or where moisture must be kept out 
while disconnected. 


Q-D Couplings are carefully engineered and are 
available in many standard sizes. Write today for 
data sheets giving complete information. 


рТ UNION 


ШУ” fur 


General Offices and Plant * Omaha 5, Nebraska 
ENGINEERS * FOUNDERS * СВАРТ5МЕМД 


JOHNSION 


OIL BURNING 


BLACKSMITH 
FORGES 


for Greater 
Production, 
Lower Costs 


QUIPPED with JOHNSTON RE- 

VERSE BLAST Low Pressure Burn- 
ers—great atomizing power, full air 
pressure on atomizer at all times, oil 
and air thoroughly mixed. Start with 
full fire instantly without smoke. Fire 
adjusted quickly. Eliminate handling 
of coal and ashes. Shields and curtain 
pipe protect operator from heat. All 
steel construction. We'll help you 
convert coal burning forges to oil. 


JOHNSTON LOW PRESSURE 
BLOWERS can be furnished to supply 
the air to burner and air curtain pipe 
for one or more of these forges. 


Write for Bulletin R-301 
MANUFACTURING CO. 


2825 EAST HENNEPIN AVE. 
MINNEAPOLIS 13, MINN 


October, 1941; trainmaster oí the Rad- 

| ford division in September, 1943, and 
assistant superintendent of the Poca- 
hontas division at Bluefield in Feb- 
ruary, 1948. 


D. К. Ropcers, assistant to chief me- 
chanical officer of the Missouri Pacific 
at St. Louis, Mo., has retired. 


Paut C. Dunn, assistant general 
superintendent of motive power of the 
Boston & Maine and Maine Central at 
Boston, Mass., has been appointed super- 
intendent of locomotive maintenance. 


| The position of assistant general superin- 


tendent of motive power has been abol- 


| ished. 


A. К. Ayers, general manager of the 
New York, Chicago & St. Louis at 
Cleveland, Ohio, has retired. Mr. Ayers, 
who was born at Toledo, Ohio, on Octo- 
ber 26, 1878, and is a graduate of Cornell 
University with a degree in mechanical 
engineering. He entered railroad service 
in 1900 as special engineer for the Lake 


| Shore & Michigan Southern (now New 


York Central) and in 16 years became 
engineer of rolling stock and principal 
assistant engincer of the New York Cen- 


A. R. Ayers 


tral at New York. Mr. Ayers was ap- 
pointed superintendent of motive power 
of the Nickel Plate at Cleveland on Octo- 


|! ber 1, 1916; assistant general manager 


on February 2, 1923, and general mana- 
ger on November 10, 1927. 


FRANK W. Bunce, whose promotion 
| to mechanical superintendent—steam 
power, of the Chicago, Milwaukee, St. 


Paul & Pacific at Milwaukee, Wis., was 
reported in the November issue, was 
born in that city on March 9, 1897. He 
began his career with the Milwaukee in 
1914, serving successively at Milwau- 
kee as a caller, machinist apprentice, 
machinist, gang foreman and night 
enginehouse foreman. Mr. Bunce went 
to Green Bay, Wis., in 1939 as engine- 
house foreman and returned to Milwau- 
kee in 1941 as day enginehouse foreman. 


| From January 16, 1942, until his ap- 
pointment as mechanical superintendent, 
he served in the following positions: 
enginehouse foreman at Ottumwa, Iowa, 
and at Milwaukee; assistant shop super- 


Complete literature on Dudg- 
eon products — expanders, 
hydraulic pumps ond jacks — 
available. Write today. Address 
inquiries to Department 


MFRS. OF X 
24 COLUMBIA STRE 
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Wi MILLER FELPAX LUBRICATORS, both 
radial and thrust faces of a traction motor sus- 
pension bearing get a full oil feed. This means 
increased availability of power, greatly increased 
bearing liner life, and a reduction by as much as 
759, in wheel change-outs due to lateral and radial 
wear on the suspension bearings. 


MILLER Millions of miles of trouble-free 


service on 30 of the nation's Class 1 
F 1 L P A X railroads. 


LUBRICATOR 


For full particulars see your 
locomotive builder, or write to 


MILLER FELPAX CORPORATION 


WINONA, MINNESOTA 
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RAILROAD EQUIPMENT 


Imcimites - DESIGNERS - MamUTACTURIES 
ац IQUIPBIRI гов жита MATIN 


Built by specialists in railroad equipment for 33 
years, MAHR forges, torches, furnaces, burners, 
blowers, valves and similar equipment are de- 
pendable, safe, efficient and economical. 


MAHR NO. 19 VACUUM TYPE RIVET HEATER 


Portable, compressed oir, oil-fired rivet forge. Heats 300 
to 400 %” x 3° rivets or 65 Ibs. of small parts per hour. 
Rugged and dependable. 

Completely safe. Vacuum type burners require no 
pressure on fuel tank or fuel line. If forge overturns, valve 
in tank filler cap closes . . . prevents oil from flowing out. 

When compressed air (80-100 Ibs.) is connected, oil 
is drawn from tank to burner, mixed with air, atomized 
and sprayed into combustion chamber. Lights easy... 
burns steady ... creates intense heat. 

Stationary unit (Model No. 17) also available. 


MAHR LOCOMOTIVE FIRE LIGHTER 


Provides better fire bed foster, with far less trouble than 
old methods. Extra long nozzle supplies very hot, wet 
flame directed downward, spreading over wide area. Wet 
flame soaks coal with hot oil for quick, hot fire, with 
little or no smoke. 

Positively safe. No pressure on tank. Oil drawn from 
tank by vacuum created by compressed air. No danger 
of bursting oil hose er exploding tank. Uses kerosene, 
distillate or low grade fuel oil. Steam coil provided through 
tank to pre-heat oil in cold weather. 


MAHR CAR BOTTOM ANNEALING FURNACES 


These versatile annealing furnaces are adaptable to many 
heat treating processes such as corburizing, drawing or 
tempering, hardening, normolizing, spheroidizing апа 
stress relieving. Economical gas or oil burners give ac- 
curate, uniform temperatures. Heat over and under charge 
for faster heat penetration. Rugged construction . . . de- 
pendable service ... low mointenance. Temperature range: 
vp to 1800°Р. Made in sizes to meet your requirements. 


WRITE for Bulletins on 
MAHR RIVET HEATERS • FORGES • TORCHES 
FURNACES • BURNERS • BLOWERS 
VALVES • TIRE HEATERS • FIRE LIGHTERS 


MANR MANUFACTURING CO. 


DIVISION OF DIAMOND IRON WORKS, INC 
1700 2nd St. N., MINNEAPOLIS, MINN. 
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intendent at Milwaukee and Minneapolis, 
Minn.; shop superintendent at Minne- 
apolis; division master mechanic at Chi- 
cago, and as shop superintendent at Mil- 
waukee. 


Roy E. BAKER, superintendent of car 
maintenance of the Boston & Maine, 
Maine Central апа Portland Terminal, 
has been appointed assistant general 
manager of the three roads, with head- 
quarters at Boston, Mass. Mr. Baker 
was born on February 20, 1901, at 
Meyersdale, Pa. He is a graduate of 
Pennsylvania State College (1923). 
Shortly thereafter he entered the em- 
ploy of the Union Switch & Signal Co. 
at Swissvale, Pa. On June 16, 1925, he 
became an employee of the Boston & 
Maine at Boston. He was an air-brake 
instructor and supervisor of automatic 
train control until June 15, 1930, when 
he became general air-brake inspector. 
He was appointed supervisor of air 
brakes, air conditioning and power 
plants on September 1, 1939; principal 
road foreman and general supervisor of 
air brakes and train-control equipment 
of the B. & M. and Maine Central on 
July 1, 1943; assistant superintendent 


R. E. Baker 


of the Fitchburg division of the B. & M. 
at Greenfield, Mass., on September 1, 
1944, and superintendent of car main- 
tenance of the B. & M., the Maine Cen- 
tral and the Portland Terminal on Sep- 
tember 1, 1945. 


Diesel 


Joun N. Matuews, foreman Diesel 
shop of the Central of Georgia at Macon, 
Ga., has been appointed general Diesel 
supervisor, with headquarters at Macon. 
Mr. Mathews entered the employ of the 
Central of Georgia in 1923 at Macon 
where he subsequently served as a ma- 
machinist specialist, machinist, machin- 
ist supervisor, machinist inspector, and 
machinist supervisor Diesel shop. He be- 
came foreman Diesel shop on August 25, 
1946. 


CuanLEs P. Токмек has been ap- 
pointed system supervisor Diesel opera- 
tion and maintenance of the Lehigh Val- 
ley, with headquarters at Sayre, Pa. Mr. 
Turner was previously Diesel service 


engineer with the American Locomotive 
Company at Schenectady, N.Y. 


Electrical 


L. J. VERBARG, electrical engineer, of 
the Missouri Pacific at St. Louis, Mo., 
has been appointed assistant to chief 
mechanical officer, with headquarters at 
St. Louis. 


Car Department 


Joun Gann has been appointed air- 
brake instructor of the Missouri Pacific 
at St. Louis, Mo. 


Wat ace E. Ѕскасс, division general 
car foreman of the Boston & Maine and 
Maine Central at East Deerfield, Mass., 
has been appointed assistant superin- 
tendent of car maintenance, with head- 
quarters at Boston, Mass. 


E. J. Cox, car foreman of the Canad- 
ian National at Port Mann, B. C., has 
been appointed general car foreman of 
the British Columbia district at Van- 
couver, B. C. 


James C. MansH, assistant superin- 
tendent of car maintenance of the Bos- 
ton & Maine and Maine Central at Bos- 
ton, Mass., has been appointed superin- 
tendent of car maintenance. 


Master Mechanics and Road 
Foremen 


GEkoRGE SCHEPP, master mechanic of 
the Arkansas division of the Missouri 
Pacific at North Little Rock, Ark., has 
been granted a sick leave. 


E. M. Vanpiver has been appointed 
acting master mechanic of the Arkansas 
division of the Missouri Pacific at North 
Little Rock, Ark. 


S. P. Byrnes, superintendent of mo- 
tive power of the International-Great 
Northern at Palestine, Tex., has been 
appointed master mechanic of the Mis- 
souri Pacific Lines, with headquarters 
at San Antonio, Tex. 


Shop and Enginehouse 


L. C. Bryson has been appointed act- 
ing assistant superintendent of safety— 
shops and enginehouses of the Missouri 
Pacific with headquarters at Sedalia, Mo. 


J. К. HaMiLToN has been appointed 
superintendent of shop (locomotive de- 
partment) of the New York Central at 
Beech Grove, Ind. 


Obituary 


ALBERT HUBENER, who retired in 1947 
as superintendent of the Missouri Pacific 
shops at North Little Rock, Ark., died 
recently. 


F. E. Lacey, master mechanic of the 
Missouri Pacific Lines at San Antonio, 
Tex., died recently. 


W. D. Qvanrzs, assistant chief of mo- 
tive power, Atlantic Coast Line, died 
suddenly at Wilmington, N.C., on No- 
vember 22. 
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NEVER UNDERESTIMATE THE WC 


“BUFFALO” i x: 


e “Buffalo” is the ORIGINAL Unit Brake Beam 


* "Buffalo" is the TIME-TESTED Unit Brake Beam 
* "Buffalo" is the SERVICE-TESTED Unit Brake Beam 


Since 1937 more than 310,000 of these sturdy, 
solid-truss Unit-type "Buffalo" Brake Beams have been 


bought by 86 railroads ond private car lines. 
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Gas-Turbine Performance 


Fros September, 1947, to August, 1948, there was а 
4,800-hp. gas turbine on test at the Schenectady, N.Y., 
plant of the General Electric Company designed primarily 
for locomotive use. 

A total of approximately 700 hours of operating time 
was accumulated during the test period. After the first 100 
hours during which all operation was on Diesel fuel, about 
ХО per cent of the operating time has been on Grade 6 fuel 
oil, and the remaining 20 per cent on Diesel fuel oil. The 
results are encouraging with, as expected, some troubles 
having been encountered. The indications are that no 
major design changes will be required. 

The design rating of this plant is 4,800 shaft horse- 
power, referred to 80 F. ambient temperature and to 1,500 
ft. altitude or approximately 5,000 hp. at sea level. At the 
rated power condition, the thermal efficiency is slightly 
over 17 per cent. When operated with an inlet temperature 
of 1.400 deg. F., the output of the unit is approximately 
6.000 hp. or 120 per cent of rating. and the thermal effi- 
ciency is approximately 18.5 per cent. For the present, 
the rating of the unit is being maintained at the original 
design value. Under cold weather conditions, the unit has 
been run at actual output of 6,400 hp. 

In general, the mechanical operation has been good with 
little vibration or expansion trouble. The combustion ећ- 
ciency is high, 96 per cent and above, and after a few ini- 
tial difficulties there has been essentially no trouble with 
carbon or similar combustion troubles. The control system 
is such that the starting and operation of the unit is almost 
fully automatic. 

During the operating period, approximately 350 starts 
have been made, and over 200,000 gal. of Bunker C fuel 
have been burned. The amount of air pumped is in the 
vicinity of 2.5 billion cu. ft. Somewhat over half the run- 
ning has been on load cycles simulating heavy load railway 
service. 

Two troubles were encountered which are considered 
of major significance. In each case corrective measures 
have been applied and the defects are believed to have 
been corrected, as indicated since by several hundred hours 
of test operation. The first was the loss of a second stage 
bucket due to fatigue failure in the dovetail. This occurred 
after 286 hours of fired time, 120 of which were at full 
load. and included 69 train schedule load cycles. Relatively 
little damage to other parts of the unit was caused by this 
failure. The second was the deterioration of a first stage 
nozzle due to rather rapid oxidation, or washing away, of 
several of the nozzle partitions. 'The nozzle was used for 
a total of 492 hours, but almost all of the oxidation oc- 


* Abstract of a paper presented at the annual meeting of the American Society 
of Mechanical Engineers, New York, November 29, 1948. 

f Division engineer and assistant. division engineer. респу; Gas Tur- 
bine Division, General Electric Company, Schenectady, №. 

[NOTE: An article describing the demonstration of this gas-turbine unit 
appeared in Railway Mechanical Engineer for April, 1948, page 105. The 
gas turbine locomotive is now in test service on the rails and a brief descrip- 
tion appears in the Railway Mechanical Engincer for. December, 1948, page 
731—Eptror.] 
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curred in the last 106 hours of this period. No damage was 
caused to other parts of the unit by this failure. 

The performance curves are shown in Fig. 1. Lines of 
constant net shaft power output are also shown. These 
curves are corrected to the standard ambient temperature 
of 80 deg. F. and to sea level pressure. The 100 per cent 
points correspond to 6,700 r.p.m., 5,000 hp. at sea level, 
and a heat input of a little under 75,000.000 B.t.u. per hr.. 
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Fig. 1—Thermal performance of a 4,800-hp. gas-turbine power 
plant 
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On several occasions, the unit has attained full power 
output in 3 to 3.5 min. from a standing start. This time 
might even be shortened if there were a real requirement 
for quick starting. However, as in the case of load changes, 
more rapid temperature changes in the unit would be 
required, which are generally undesirable if thev can be 
avoided. It is, therefore, considered that the time from 
start to full load should normally be more on the order 
of 5 min. This time is also greatly dependent on the 
amount of starting power it seems best to provide. 

Many tests of the operation of the control mechanism 
have been made, and in some cases motion pictures have 
been taken of the instruments which indicate speed, load, 
exhaust temperature, and functioning of the control 
mechanism. These have demonstrated that full load can 
be dropped suddenly as by the opening of a breaker with 
difficulty of any kind. Full load can also be called for in 
the same manner and the unit will respond as desired. On 
sudden dropping of full load the speed overshoots the set 
value 117 per cent. The exhaust temperature drops 260 
deg. F. with a time constant of 0.6 sec. By time constant 
is meant the time for the change to reach 63.2 per cent of 
its final value. 

A sudden dropping of load followed in 2 sec. by a sud- 
den application causes a speed overshoot of 1.5 per cent 
and an undershoot of 1.3 per cent. The temperature 
changes up and down 260 deg. F. with a time constant 


of about 0.5 sec. 


Performance of the Turbine 

The turbine efficiency, which has proved to be close 
to expectations, has not been altered appreciably by the 
combustion of over 200,000 gal. of Bunker C. The ash 
in the fuel does cause nozzle and bucket deposit to form, 
however. The thickest deposit found during the tests is 
shown by the photographs of the first stage blading in 
Fig. 2 and Fig. 3. These pictures were taken after 286 
hours. The same amount of running with oil of different 
composition but having more ash content formed less 
deposit. The unit was disassembled three times for inspec- 
tion and each time the ash deposit was washed off the 
blading in order to inspect it properly for cracks or defects. 
The deposit appears to be water-soluble. Usually the prin- 
cipal constituent is sodium sulphate, and the ash is some- 
times high in vanadium oxide. From frequent observation 
during the running periods between inspections, it appears 
that the deposit builds up on the blading as shown and 
remains constant thereafter. Undoubtedly much more 
running experience is required to verify fully this favor- 
able result. 

The turbine stator parts are cooled with air drawn over 
them by a small fan located on the main turbine rotor. 
Measurements of the temperature of these cooled parts 
indicates that this system is working effectively. The 
design in which the main turbine structure is made from 
ordinary steel rather than high cost stainless materials 
having large expansion coefficients seems to be working 
out well. The turbine wheels are cooled by bleeding a 
small amount of air from the compressor into the four 
wheel spaces, It was found necessary to extract the air for 
the high pressure side of the first stage wheel from the 
eleventh compressor stage instead of from the ninth stage 
às originally expected. It was also found necessary to 
modify the arrangement of the wheel spaces on the second 
stage for more effective cooling. With these changes the 
wheel cooling is operating satisfactorily and the wheel 
centers are maintained at around 400 deg. F. under normal 
operating conditions. 

At the end of 286 hours of operation, a second stage 
bucket was lost at full load and full speed. Investigation 
showed this was because of fatigue failure in the dovetail 
Just at the bucket root. Subsequent examination showed 


(75) 57 


Railway М 
FEBRUARY Т Engineer 


that approximately half of the remaining buckets were 
also cracked in the same general location in varving de- 
grees. This cracking of a large number of buckets was 
interpreted as indicating a fundamental difficulty and 
eliminated any possibility of the failure being some sort 
of freak. Before operating the unit, tests in blocks simu- 
lating the wheel dovetails had indicated that the funda- 
mental flapping frequency of these buckets would be 
close to resonance with the impulses from the six combus- 
tion chambers. The margin was definitely less than had 
been anticipated before the block tests were made. Means 
for increasing the margin were being actively studied 
before the failure. 

After the failure, new second stage buckets, having a 
substantially higher frequency, were put in the same rotor. 
This increase was obtained by thinning the buckets near 
the tip and by slightly shortening them. Based on over 400 
hours of further running, with careful inspections, it is 
believed that this trouble has been eliminated. 

The damage to the rest of the machine was surprisingly 
small, and with the exception of bearings and packings. 
which were rubbed, no parts were replaced except the 
second stage buckets themselves. The damage to the ex- 
haust hood consisting of a few tears in the sheet metal 
passages were readily repaired by welding. There was at 
no time any evidence of the failure external to the machine 
except the vibration and noise. 

After a total of 492 hours of operation, the first stage 
turbine nozzle was oxidized to such a point as to require 
replacement. The nozzle was inspected frequently. These 


Fig. 3—Ash deposit on the buckets of the first stage 


Fig. 4—Oxidized first stage nozzle partitions 


—— 


Fig. 5—Dirt deposit on blades at compressor inlet. Nearest 
blade was behind a strut 


inspections showed essentially no sign of oxidation 
through 392 hours of operation. However, after 100 hours 
of fired time it was first noticed that oxidation was taking 
place in the neighborhood of the pitch line on some of the 
nozzle partitions. Subsequent inspections were made at 
frequent intervals, and the effect on the rate of oxidation 
of using three different fuel nozzles was tried. The prog- 
ress of the oxidation was observed to be approximately 
proportional to the time of operating and independent of 
the fuel nozzle used. Finally one of the partitions was 
found to be burnt in two. Subsequently the machine was 
disassembled for inspection and replacement of the turbine 
nozzle and the condition is shown in Fig. 4. 

About the time the nozzle burning was occurring the 
apparatus became available that we had planned to use to 
explore in greater detail the temperature pattern of the 
gases leaving the combustion chambers. The results of 
explorations with this new improved apparatus on the 
combustion chamber test stand showed that the tempera- 
ture pattern was much more uneven than the previous less 
detailed measurements had indicated, and that peaks 
occurred as high as 1,900 deg. F. with 1,400 deg. F. aver- 
age turbine inlet temperature. 

Further investigations of the behavior of nozzle parti- 
tion alloy were initiated by heating the material in a fur- 
nace in air both with and without contact with oil ash. 
The principal constituents of the alloy are 16 chromium, 
25 nickel, 6 molybdenum, balance iron. Two ash composi- 
tions synthesized with the analvsis of the ash scraped 
from the turbine nozzle as a basis were used. 

The results show that the alloy used is, from a corrosion 
and oxidation standpoint, a poor material for nozzle par- 
titions, at temperatures above 1,500 deg. F. At such tem- 
peratures, under some conditions, it is subject to a type 
of rapid disintegration, known by some metallurgists as 
catastrophic oxidation in which the molybdenum acts as 
an oxidation catalyst. The resistance to oxidation in a 
clean air stream falls very rapidly above 1,500 deg. F. and 
it appears to be sensitive to the fluxing action of at least 
some types of ash. 

The combination of the temperature pattern, the par- 
tition material properties and the quality of the oil used 
which, during the oxidation period, contained a high 
quantity of a very corrosive ash, are thought to be suffi- 
cient reason for the observed oxidation of the nozzle par- 
titions. The fuel oil during this period contained as much 
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the combustors give a good outlet temperature distribu- 
tion with short flame lengths. Their ignition characteris- 
tics are good and carbon does not appear to deposit under 
any conditions of operation including long time idling. 
The combustion efficiency is high with either Diesel fuel 
or Bunker C and the fuel used does not seem to affect 
the efficiency. At the present time, the combustion cham- 
ber pressure drop is somewhat higher than that originally 
obtained because of the modifications made in improving 
the temperature distribution after the nozzle deterioration 
was found. Work is now proceeding to reduce this pres- 
sure drop to its original value or lower. This pressure 
drop, of course, has an adverse effect on the performance 
of the unit, particularly under idling conditions. The 
performance as shown in this paper is that with the origi- 
nal combustion chamber pressure drop. 

Work is proceeding to improve the life of the combus- 
tion chamber liners and there is every indication that sat- 
isfactory life will be attained. In any case, the replacement 
of the combustion chamber sections is a quick job. Two 
men can replace the sections of all six chambers in about 
one hour. 

Fuel nozzles have been the subject of much experimen- 
tation and development nearly all of which has been de- 
voted to the air atomizing type. At present, two types of 
nozzles are being used, each of which gives satisfactory 
performance over the wide range of conditions required 
їп gas turbine operating including operation on either 
Bunker C or Diesel fuel. 

The flame detectors consist of two thermopiles, one in 
each of two chambers. Their output is amplified bv a two 
stage magnetic amplifier which in turn works a 40 milli- 
watt relay. In starting, if a flame is not indicated in 30 sec. 
by the detectors, the fuel is shut off and an indicating 
light is turned on. This arrangement has performed sat- 
isfactorily. Photo cell detectors were first used but their 
output was too small to be readily amplified with con- 


sistency. 
Fuel Pumps 


The nozzles are supplied by an 18-cylinder variable 
displacement pump. Two different kinds of pumps, from 
two manufacturers, were used in the tests. Each of these 
two kinds of pumps had a number of minor defects as 
might be expected in a first model, but the tests have 
demonstrated that the defects can be easily eliminated and 
that each pump performs satisfactorily. 

Two pump failures occurred on test. One was because 
of a mechanical difficulty which has been eliminated by a 
design change. The second pump failure was due to tem- 
perature shock occurring in switching suddenly from cold 
Diesel oil to hot Bunker C. The switching is now done 
over a period of about one minute. 


One pump has now been used a total of 500 hours, two 
others 50 hours each and two others 25 hours each. During 
the early parts of these intervals some minor difficulties 
occurred, such as leaks, unbalance and piston sticking. 
During the third operating period of the plant these were 
entirely eliminated and the existence of a fuel pump was 


almost forgotten. 
Test Arrangement 


The unit was mounted for the tests on a steel frame 
similar to a portion of a locomotive frame. It was con- 
nected to four d.c. traction generators by means of a 
flexible coupling and a 4.2 to 1 reduction gear. The lubri- 
cating system consisted of tank, pumps, coolers and con- 
trol designed for locomotive use. 

The fuel handling equipment was also that designed 
for a locomotive. The power for these auxiliaries was 
supplied by two auxiliary generators driven from the ends 
of the two outboard main generators. 

The main generator output was absorbed by four banks 
of water cooled resistors and measured by specially cali- 
brated voltmeters and ammeters ; one pair for each gener- 
ator. The power plant coupling output was computed from 
these measurements by adding the measured losses of the 
generators and gear. 

The fuel flow was measured by volume meters and by 

indicating rotometers, each calibrated by means of weigh 
tanks. 
The air was drawn into a plenum chamber through 
screens in the chamber walls like those used on locomotive 
cabs. The plenum chamber was supplied with three flow 
nozzles by means of which the air flow was measured. 
The nozzles discharged into a metal duct which led the air 
through the building wall to the compressor inlet to which 
it was attached with a rubber sleeve. The exhaust gases 
were led to a stack outside the building by a similar duct. 
Any smoke produced during operation was recorded by a 
smoke recorder and in daylight this smoke was observed 
visually. 

A total of 173 points of temperature measurement by 
means of thermocouples were used. Some were read by 
automatic recorders and some manually by more precise 
means. These included exhaust gases, wheel spaces, sta- 
tionary metal parts, compressor inlet and exhaust, bear- 
ing inlets and outlets and others. 

Also 179 points of pressure measurement were used. 
The pressures were read on water and mercury ma- 
nometers and bourdon gages. They included air and gas 
pressures throughout the turbine and compressor, pres- 
sure necessary for operation and others. 

Twenty-one points of flow measurement were used 
which included main air flow—fuel flow, atomizing air 


flow and others. 


Fig. 6—Sectional view of General-Electric locomotive gas turbine 
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General arrangement of engine terminal and yard on the Norfolk & Western at Williamson, W. Va. 


odern Engine lerminals 
For Steam Power 


Tue problem of improving steam locomotive terminal 
facilities generally is one of remodeling existing facilities 
rather than the construction of new ones. Each study is 
somewhat different and must be made according to the re- 
quirements and peculiar governing conditions of the indi- 
vidual railroad. 

Railroads generally have been slow in providing modern 
servicing facilities for the “iron horse," but have found 
that new, well equipped terminal facilities were necessary 
for other types of motive power. The probable reason for 
this is that the reciprocating steam locomotive is a simple. 
rugged machine and throught the years has demonstrated 
its ability to stand abuse. 

One of the factors largely responsible for the increased 
utilization of the reciprocating steam locomotive is the 
improvement made in locomotive terminals, so that loco- 
motives may be quickly serviced and dispatched. If max- 
imum utilization is to be secured from modern steam 
power, there must be modern servicing facilities. 

Steam locomotive terminal servicing facilities are of 
three general types: Turn-around terminals; maintaning 
terminals and combined turn-around and maintaining 
terminals. 

The comments which follow are generally applicable 
both to the construction of new terminals and to the re- 
modeling of existing terminals for steam power. 

A locomotive terminal must be planned to fill immediate 
requirements, but at the same time consideration must be 
given to future expansion. It must be developed through 
{һе combined. efforts of the mechanical, operating, and 


*Abstract of a report presented at the September, 1948, meeting of the 
Locomotive Maintenance Officers’ Association held at Hotel Sherman, Chicago. 
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engineering departments as the functions of each are in- 
volved. In developing the terminal layout, consideration 
must be given to the following factors: 

(1) Kind (passenger, freight, or switch) and size of 
locomotives, and the number to be handled daily in each 
direction. 

(2) Arrival and dispatchment schedule of locomotives. 

(3) Maximum number of locomotives at terminal at 
one time, and number arriving during the peak period. 

(4) Time in which locomotives must be dispatched 
after arrival. 

(5) Number of locomotives being repaired at one time. 

(6) Amount of coal, water, and sand required at the 
terminal daily. 

(7) Number of employees required to operate the 
terminal. 

In planning a new terminal, after the capacity of the 
terminal has been determined, a site should be selected 
which is most favorable to the freight and passenger vards 
and stations, and which will be most economical to con- 
struct and operate. Some of the factors which affect the 
cost of construction are: land values, nature of the site, 
foundation conditions, drainage, sewage disposal, and 
water supply. The cost of operation is affected by the 
relative position of the terminal with respect to passenger 
and freight yards and stations, access of public highway, 
the available labor supply, the cost of water and electric 
power, and available public fire fighting equipment. 

For new or remodeled terminals, the fundamental de- 
sign of steam locomotive maintenance facility for ideal 
operation is basically the same as the plan used in as- 
sembly line production. The production line for steam 
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Layout of combination turn-around and maintenance terminal located at Williamson, W. Va., on the Norfolk & Western 


locomotives starts at the inbound tracks and progresses 
through the service cycle without reverse movement. 
There should be an alternative route for passage in and 
out of the terminal to preclude any delay occasioned by 
derailment or other trouble along the regular route. The 
track arrangement should be such that locomotives not 
needing to be turned can be returned to service without 
going on the turntable. There should be sufficient tracks 
for handling serviced locomotives awaiting call. A track 
layout which combines flexibility and simplicity is ex- 
tremely important. Also, the engine terminal tracks should 
be arranged so that locomotives being serviced and dead 
locomotives being towed can be handled by inside hostlers 
without using or fouling any yard tracks. 

The main service tracks approaching and leaving the 
turntable should line up with the engine house stall 
tracks, so that dead locomotives or supply cars can be 
handled in and out of the engine house. Turntable ap- 
proach tracks should have enough tangent to allow all 
locomotive tracks to be on a straight track before passing 
onto the turntable. 

The engine house should have a sufficient number of 
stalls to meet service requirements. Stalls should be of 
ample length to accommodate all classes of presently 
owned locomotives, and to allow reasonable additional 
length for future designs of power. Sufficient length 
should be provided to allow trucking space in front of the 
locomotive, and space in the rear for cutting the tender 
loose and operating locomotive spotter with doors closed. 
Enginehouses should be designed to allow for complete 
outside and underneath inspection, with ample space be- 
tween pits to allow for removal and application of heavy 
parts and material handling equipment. The floors should 
be of concrete for convenient operation of crane trucks, 
tractors, and trailers. The pits should be of proper depth 
to allow for ease of repair and proper inspection. 

The type of engine house depends upon the number of 
locomotives to be handled and the class of maintenance 
required. For a turn-around engine terminal handling a 
small number of locomotives, a rectangular engine house 
is satisfactory, and a Y or loop track may be used for 
turning where space is available. The circular engine 
house, or roundhouse, 1s considered best where a large 
number of locomotives must be handled. 

Electric drop pit tables are extremely important in ef- 
ficient wheel and spring maintenance. These pits should 
be of sufficient size and capacity to handle the most 
modern power assigned to that terminal, must be incor- 
porated with material handling equipment, and must be 
located as to allow movement of the locomotive to drop 
any pair of wheels without opening the doors. 

Overhead traveling or monorail cranes are necessary 
readily to convey heavy locomotive parts for loading in 
freight cars or moving them to the machine shop, which- 
ever may be desired. 

Since most of the parts removed or applied on the drop 
pits require machining, it is advisable to locate these 
facilities adjacent to the machine shop. 

The enginehouse should be of sufficient distance away 
from the turntable to avoid interference with locomotives 
in adjacent stalls. 

In smaller terminals, in the absence of steam blowers 
it is advisable to use induced air draft on locomotives, 
supplied either by compressed air draft inducers or elec- 
tric motor-driven draft inducers, mounted on a monorail 
track or jib cranes for application to the locomotive 
stacks. In some cases where dispatchments are high and 
where smoke ordinances are restrictive, it may be ad- 
visable to equip terminals with direct steaming systems. 

The turntable is a key point in the maintenance system, 
and should be of sufficient length and capacity to handle 
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Arrangement of 126-ft. 
turn-table and engine- 
house at Eugene, Ore., on 
the Southern Pacific 


Facilities for coaling and 
sanding locomotives at 
one spotting at Collin- 
wood, Ohio, on the New 
York Central 


the maximum size equipment contemplated. The design of 
the turntable should incorporate three-point suspension, 
auxiliary power equipment, means for handling dead 
locomotives, and a mechanical locking device to prevent 
derailments. The bearing surfaces between the saddle and 
the center castings should be of ample size and made of 
corrosion resistant metal. The power lines can be brought 
to the turntable either overhead or underground. 

The turntable should have a walkway with hand rail on 
either side. The turntable pit should be well drained and 
well surfaced. The circular wall should be of concrete 
with a timber or steel coping which can be replaced if dam- 
aged. To properly distribute the load, the circular rail 
should be supported on a concrete base with ties and tie 
plates under the rail. The turntable should be arranged 
so that it can be easily lubricated, painted, inspected, etc. 


Coal and Sanding Facilities 


Coal and sand should be supplied to locomotives at the 
same station, on more than one track, for both inbound 
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and outbound locomotives, and the facilities so arragned 
as to eliminate unecessary moves. The coaling and sand- 
ing station should be equipped with mechanical hoisting 
machinery which can hoist a 24-hour supply of coal and 
sand in eight hours, and should feed by gravity. 

There should be a coal track with space on each end of 
the unloading hopper for loaded and empty coal cars. This 
track should have as great a capacity as space allows in 
order to reduce switching movements. It should be placed 
on a grade of approximately one per cent to permit mov- 
ing of cars by gravity, otherwise a car puller should be 
provided. It should be equipped with heaters for thawing 
coal car hoppers when frozen, and with a car shakeout 
device for the prompt unloading of coal cars. 

The sanding facilities should be located with the coaling 
station, so locomotives can be supplied with both coal and 
sand at the same time. Green sand should be lifted to a 
bin, preferably in the top of the coaling station. From this 
bin the sand should feed by gravity to a stove or steam 
drier, and thence to a dry sand storage bin. Sand outlets 
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for locomotives should be counterbalanced, of telescopic 
type, and equipped with weatherproof valves. 

‘or large terminals it is desirable to have hydraulic 
ash handling equipment or wet type cinder pits under a 
number of tracks that will afford minimum interference 
with locomotive movements while on the cleaning pit. 
The cinder tracks should include steam jet or oil torches 
for thawing frozen ash pan hoppers. 

In the hydraulic ash handling facility, ashes are dumped 
from locomotive ash pans into concrete hoppers lined with 
acid resistant brick. The ashes of each hopper are sluiced 
to a sluice trench which extends transversely under the 
tracks to a sump at the ash handling plant. Water flowing 
at high pressure through the nozzles at each hopper wash- 
es the ashes into the sluice trench. The sluice trench is 
sloped to carry the mixture of water and ashes to the 
sump which is given added velocity by the re-circulated 
water which enters the sluice trench at the upper end. 

Large dredge type pumps lift the mixture of ashes 
and water from the sump to an overhead storage and de- 
watering bin. When the bin is filled with ashes, the surplus 
water is drained and the ashes may be dumped into a 
hopper car spotted on the cinder track by opening a hy- 
draulic controlled gate at the bottom of the bin. 

Sufficient track for empty and loaded cinder cars should 
be provided. This track should be installed on a grade of 
approximately one per cent to permit moving the cars by 
gravity. Adequate approach track capacity to the cinder 
pit is required so that locomotives arriving in groups can 
be accommodated until they can be placed over the cinder 
pit. A flexible track arrangement should be provided so 
that if it is desired to run one locomotive around the 
others, this can be accomplished. 

Inspection pits should be provided on the incoming 


tracks to the engine house or combined with the engine 
service building to expedite servicing of locomotives. The 
pits should be long enough to accommodate the largest 
locomotive and tender contemplated, and should be of 
sufficient depth for ease of inspection. Inspection pits 
should be well lighted for night operation, adequately 
drained, and should have outlets for extension cords for 
close inspection, The pits should be installed on straight 
level track. 

Locomotive washing facilities should be located be- 
tween the cinder pits and turntable. The washing pit 
should be of concrete, elevated for good drainage, and 
with a surface that 15 easily cleaned. The platforms should 
exceed the length of the longest locomotive. An adequate 
supply of hot water under pressure and suitable cleaning 
solutions are required. Washing machines are desirable 
for quick and economical cleaning of locomotives. 

Water columns should be located so that the tender 
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Equipped with Electro-Motive 
power plants, the cars are de- 
signed to haul four trailing cars 
at maximum speeds of 60 m.p.h. 


Two Diesel rail cars, built recently at Chicago, Mil- 
waukee, St. Paul & Pacific shops, Milwaukee, Wis., are 
equipped with Electro-Motive 1,000-hp. Diesel-electric 
power plants which give the power and reliability re- 
quired, but not generally found, in earlier gasoline-engine- 
driven rail cars. Each of the cars is capable of hauling 
four trailing units at speeds up to 60 miles an hour on 
straight level track. One car is in regular assigned branch- 
line service between Harlowton, Mont., and Great Falls, 
making about 400 miles a day. The other car is being 
tested in different services at several points on the Mil- 
waukee with a view to ascertaining its full advantages as 
well as limitations. 


Expected to Save 30 Cents a Car Mile 


Preliminary estimates, exclusive of interest and de- 
preciation charges, show annual savings per car, as 
against steam coal operation, of about $60,000, mainly in 
fuel and repairs—or about 35 cents per train mile. Inter- 
est and depreciation charges would cut this down to at 
least $50,000 per car year or about 30 cents per car mile. 

The new Milwaukee Diesel rail car consists of a 
welded low-alloy high-tensile steel baggage-car body, 
raised about 5 in. to permit using 36-in. wheels in the 
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trucks and having the draw pockets cut off and lowered 
5 in. so that draft gears and couplers will be of standard 
height for coupling with other passenger cars. Six-wheel 
trucks are used with two electric motors geared to drive 
the front and back wheels of the forward truck only, the 
middle pair of wheels in this truck being idlers. 

The car has a weight on drivers of 93,820 Ib. and a total 
car weight of 221,710 Ib. It will operate safely over curves 
with a minimum radius of 21 deg. The starting tractive 
force, at 25 per cent adhesion, is 23.455 Ib. and at 28.5 
miles an hour, the minimum continuous speed, the tractive 
force is 11,800 Ib, The car is designed for a maximum 
speed of 73 m.p.h., the tractive force at this speed being 
4.800 ТЬ. 

The Commonwealth six-wheel trucks have a rigid wheel 
base of 11 ft. The 36-in. wheels are mounted on standard 
А. А. К. axles with 512-in. by 10-in. journals equipped 
with Timken roller bearings. Combination coil and elliptic 
springs assure easy riding at all speeds up to the maximum. 

The car is 85 ft. long over the pulling faces of the 
couplers and 5913 ft. between truck centers. The main 
roof height is 13 ft. 11 in. and the maximum clearance 
required over roof projections, 14 ft. 11 in. The car width 
over side sheets is 10 ft. and the width over side hand 
hold, 10 ft. 7-57/16 in. 

The front end of the car has the appearance and pro- 
portions of a Diesel locomotive with foreshortened nose 
and elevated back-set cab windows. The cab, including 
the nose, occupies about 10 ft. in the front of the car, 
adjoining which is a 27 15-ft. engine room and a 4-ft. 4-in, 
clothes locker and toilet room. The balance of the car, 
about 4114 ft., is a baggage room. 

The cab interior has the same arrangement generally 
used on Diesel locomotives and the equipment includes an 
engineman's seat in the right front corner with full oper- 
ating controls, also a fireman's seat, locker, ice box, cab 
heater, etc. The engine-room layout also practically 
duplicates Electro-Motive design, with the engine-gener- 
ator set and all controls furnished by the Electro-Motive 
Division of General Motors. 

The engine is а С. M. Diesel, Model 12-567-A, rated 
to develop 1.000 hp. at 800 r.p.m. In this two-cycle 


engine with 8'5-in. by 10-in. cylinders, fuel is supplied 
by the usual Е. M. D. solid injection system with Roots 
blower. The main generator is an Ё. M. D. Type D-4-D. 
The V-belt-driven auxiliary generator delivers up to 10 
kw. of electric power at 74 to 78 volts, d.c. Traction 
motors, Type D-17-B, are geared to the driving wheels 
with a gear ratio of 18 to 59, The storage batteries are 
Exide 64-volt, Type MV AHT-25. 

Other equipment in the engine room includes: a Vapor- 
Clarkson. steam generator, designed to supply 1,600 lb. 
of steam an hour; а Gardner-Denver Type ADX air 
compressor with 89-cu. ft. per min. capacity, directly 
driven. from the. main engine shaft; traction motor 
blower; 165 gal. lubricating oil tank and filters; fuel pump 
and filters with pipe connection to a 1,000-gal. fuel tank 
under the car ; electric control cabinet ; engine control and 
instrument. panel; and standard E. M. D. side air intake 
and roof exhaust fans used in connection with the over- 
head engine-water-cooling system. 

The flush side doors in engine room and cab follow 
conventional design. There are three 2-ft. 31$-in. round 
hinged windows in each side of the engine room and 
two round glass windows set in fixed sash in each bag- 
gage door. 

In addition to the 1,000-gal. fuel and water tanks 
mounted under the car body, a battery box is supplied to 
accommodate the storage batteries, also two 2014-іп. by 
90-1п. air reservoirs, small vertical sump reservoir and an 
85-gal. tank for engine cooling make-up water. Sand is 
supplied from two boxes inside the nose having a total 
capacity of 8 cu. ft. 

An A. A. R. standard tightlock coupler is installed 
on the rear of the car and a Buckeye rotating coupler on 
the front end. The front of the rail car is also equipped 
with a Pyle- National headlight, Mars red and white oscil- 
lating light and a Leslie pneumatic horn well forward on 
the roof. 

These rail cars were placed in operation with only lim- 
ited break-in and preliminary trials. The power plants 
are serviced in the same manner as E. M. D. Diesel loco- 
motive units and up to date the cars have been giving 
practically trouble-free service. 


Flectro-Pneumatic Brake 
Devices: 


The fundamental reason for electro-pneumatic „brake 
operation is to obtain a simultaneous application or 
release of brakes on the locomotive and all cars of a train, 
and to do so in a small fraction of the time required with 
automatic service, On a 12-саг train equipped’ with 
D-22-BR control valves, quick-service £alves and 110 Ib. 
brake-pipe pressure, approximately 19 sec. are required 
to obtain a 32-1. brake-pipe reduction, resulting in 75 Ib. 
brake-cylinder pressure on all cars. The same cylinder 
pressure сап be obtained with the electro-pnegmatic 
feature in 4 sec. or less if desired. When releasing a 
full automatic service application on such a train, 17 sec. 
are required, but only 3/2 sec. for a complete release 
of the electro-pneumatic. Converted to stopping dis- 
tance, this means that a train can be stopped with the 
electro-pneumatic brake in about 60 per cent of the dis- 
tance required with automatic service. 

When the engineman desires to reduce speed for curves 

* Abstract of a report presented before the annual meeting of the Railway 
Fuel and Traveling Engineers’ Association at Chicago, September 1948, 


66 (84) 


or other speed restrictions, the same advantage obtains 
as when stopping; that is, he can maintain maximum 
speed much closer to the slow track before applying the 


This report reviews the 
advantages, in time saved 
in reaching full brake- 
cylinder pressure and in 
stopping distance, of the 
electro-pneumatic system 
and describes the various 
auxiliary devices which 
have been developed for 
protection of wheels at 
high deceleration rates 


brake than is possible when using the automatic brake. 
The engineman can handle a long or short train with 
equal ease; he can graduate the brake on or off at will, 
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the same as with a single unit. On a heavy descending 
grade retainers are not required as the brake-cylinder 
pressure can be controlled exactly as desired with the 
brake valve. The train speed can be maintained within 
close limits and without overheating wheels or brake 
shoes. The automatic emergency is always available. 
Brake-shoe wear is reduced about 30 per cent because of 
the shorter time of brake-shoe contact with the wheels. 
The electro-pneumatic feature can, and at times does, 
fail, due in most cases to a broken wire or poor contact 
in the electric trainline connectors between cars. If the 
engineman starts to apply the electro-pneumatic brake 
and finds that it does not respond properly, he can 
move the brake valve to release position, change the 
locking latch to "automatic," then make an automatic 
brake-pipe reduction. This operation takes from two to 
three sec. If it is imperative to apply the brake im- 
mediately, he should move the brake valve to emer- 
rency. 
: The possibility of failure has prompted the develop- 
ment of a circuit-checking device which is applied to 
the locomotive. It gives the engineman a constant 
indication that the trainline electric brake circuits are 
intact throughout the train. This device is still in the 


development stage, but shows promise. 


Speed Governors 


The present speed governor consists of a generator 
mounted on one journal box of each car and driven 
from the axle; an electric relay panel mounted in the 
car, usually in the electric locker; a differential pneu- 
matic relay and three magnets. The generator is a simple 
d.c. type designed to produce approximately 1⁄4 volt for 
each mile an hour of car speed. This current energizes 
relays in the panel, depending on the car speed. These 
relays in turn open or close car battery circuits to the 
three differential relay magnet valves. The magnets 
admit pressure to or exhaust it from chambers in front 
of various size diaphragms in the pneumatic relay valve, 
which in turn admits pressure to or exhausts it from the 
brake cylinders. The speed governor will automatically 
reduce the brake-cylinder pressure 20 per cent at 65, 40, 
and 20 m.p.h. This makes it possible to employ 250 
per cent braking ratio at speeds above 65 m.p.h. 

If a rail is perfectly dry and clean, the friction between 
the wheel and rail will equal approximately 15 per cent 
of the weight of the wheel on the rail; therefore, the 
brake may be applied with sufficient force to cause the 
wheel to decelerate at a rate of 3 to 4 m.p.h.p.s. without 
danger of slipping. Some of the newer trains have sand- 
ers applied to the trailing truck of each car, the operation 
of which is initiated by the wheel-slip controller. Sand 
is used only when the rail condition is such as to cause 
the wheel-slip controller to operate. 

The application of sand from the locomotive cannot 
guarantee satisfactory results, because the first few 
wheels eliminate the sand and rain or water from drains 
and steam drips may again make the rail as slippery 
as it was originally. 

The committee believes the subject of sanding cannot 
he too strongly emphasized. It is deceptive to say that 
à train can be stopped from a certain speed in so many 
leet, when in reality it can only be done if the rail is 
perfectly dry or sanded. 


Wheel-Slip Controllers 


There are now three devices available to release the 
brake momentarily on any truck if either pair of wheels 
starts to slip. These controllers are almost a necessity 
lor high-speed train operation to assure that the train 
vill not be delayed, or cars set out, for slid-flat wheels. 

One of these devices is called a Decelostat. It consists 
of a mechanism mounted on a journal box of each 
par of wheels, Tt contains a rotor weighing about 7 lb. 
which is rotated by the axle through a spring which is 
coupled to the axle, If the wheel decélerates at a rate in 
excess of about 10 m.p.h. per sec., which will be the case 
it the wheel begins to slip, the rotor will continue to rotate 
at car speed for part of a revolution, this compresses the 
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spring and unseats an air valve. This valve exhausts 
pressure from one side of a piston in the Decelostat 
valve on the car. Brake-cylinder pressure on the other 
side of the piston then forces it up, unseating a large 
valve which quickly exhausts pressure from the brake 
cylinders on that truck. When the slipped wheel regains 
train speed, the Decelostat rotor returns to normal posi- 
tion, allowing its valve to close. The exhaust valve then 
closes as the pressure again equalizes on both sides of the 
piston, allowing pressure again to flow to the brake 
cylinders. 

Another similar device is known as a Rolokron. It is an 
inertia switch using a rotating, spring-driven weight on 
each axle of the car and one control box under the car 
for each truck. When a pair of wheels starts to slip the 
inertia switch causes a solenoid-operated valve in the 
control box to release the cylinder pressure on the truck. 
When the wheel has resumed normal speed the pressure 
it reapplied. 

The third device is called the A.B.S. controller and 
operates on a principle differing from the other two. The 
operation of the device is based on the fact that pairs 
of wheels in the same truck rotate at substantially the 
same speed unless there is slipping at the contact of the 
wheel with the rail. The instant slippage begins, the 
pairs of wheels will rotate with an abnormal difference in 
speed, signalling a need for protection against sliding. 
Experience has shown that a difference of rate of rotation 
sufficient to cause functioning of the controller will 
occur before the wheels can stop rotating and slide. The 
operation of this device can be observed at the electric 
locker while the train is in motion. 


Carbon-Insert Brake Shoe 


During the past few years a brake shoe has been 
developed which is particularly suited to the high-speed 
heavy braking conditions of modern passenger trains. 
The shoe is similar in appearance to the conventional 
brake shoe except that graphitic carbon blocks are cast 
at intervals in the metal of the friction face, hence the 
name, carbon-insert brake shoe. 

Both laboratory tests and road service have established 
the fact that the carbon-insert shoe is superior in perform- 
ance to the standard cast-iron shoe at all speeds and 
particularly when the speeds are above 60 m.p.h. The 
discharge of sparks is extremely small compared with 
standard types of shoes, an advantage from the stand- 
point of fire hazard on Diesel locomotives. 

The improvement in performance may be summarized 
as follows: (1) The loss of shoe metal from the carbon- 
insert shoe may be only one-quarter that of a conven- 
tional shoe during an emergency stop from 90 m.p.h.: 
(2) reduction in smear of brake shoe metal on the wheel 
tread; any smear that may form is easily removed; (3) in- 
creased friction, reflected in shorter stopping distance 
with the insert shoe, except when the severity of con- 
ditions cause an uncontrolled increase in friction, i.e. 
secondary build-up due to flaming; (4) more uniform 
friction throughout the stop and closer agreement oí 
friction curves from various speeds, and (5) reduction 
of the tendency to give secondary build-up in friction 
at high speeds, which may cause wheel sliding with attendant 
undesirable results. 


Disk Brake 


In recent years a new brake system has proved itself 
in main-line passenger service. This is known as the 
disk brake. No change in the pneumatic control svstem 
on the car is required. Cars equipped with it operate 
satisfactorily in trains having other cars with conven- 
tional type brakes. The complete brake assembly is 
attached to the center transom of the truck with four 
bolts. The side arms of the brake frame are supported 
by the inner journal-box housing covers. Two air-cooled 
cast-iron brake disks, attached to the wheel through 
steel plates bolted to the inner hub, are used for braking 
surfaces in place of the wheel treads. The brake frame 
mounts two 614-in. to 7'4-in. brake cylinders, each oí 
which supplies pressure to a pair of brake shoes which 
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contact the flat outer faces of the disk when the brake 
is applied. 

'The disk brake has three important advantages: (1) It 
has sufficient thermal capacity to develop full power at all 
train speeds and for all axle loads up to 40,000 lb.; (2) 
ior a given brake-cylinder pressure it produces the same 
braking power at all speeds and all loads; it is quiet and 
does not produce sparks or fire; (3) it is economical to 
operate and maintain because of the simplicity of the 
rigging, there being only two levers per wheel and no 
slack adjusters; speed-governor control is not required ; 
brake-shoe life is increased many times over conventional 
brake shoes and the life of the wheel is improved. 

One serious impediment to attaining higher rates of 
retardation is the limited braking ratio of locomotives, 
both steam and Diesel. Because of the heavy wheel loads 
it is not practical to brake Diesel locomotives at over 
200 per cent. Most of them are braked at less than that, 
and steam locomotives at considerably less than Diesels. 
Yet the locomotive usually constitutes about one-third 
of the total train weight. This condition calls for an 
improved locomotive brake which will be equal to that of 
modern cars. 


We also recommend to all passenger-car builders that 
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Report on Storage 


Since the last war the demand for coal, domestic and for- 
eign, has greatly exceeded the production of the more de- 
sirable fuels. We have had interruptions in mining, some of 
long duration, which have affected the entire production of 
the larger producing fields. Vacations, absenteeism, and local 
disputes have also resulted in loss of coal production. The 


High domestic and foreign 
demand and uncertain pro- 
duction have created condi- 
tions which justify coal : 
storage. The report dis- 
cusses factors which are 
determinative of suitable 
storage sites and deals with 
some of the problems of 
unloading and  reloading 


war-time diversion of steel and the post-war shortage have 
not allowed the railroads to maintain a desired quota of coal- 
carrying equipment. Some production of coal has been lost 
because of car shortages. The present conditions and the 
expected conditions for the next few years, at least, justify 
the storage of coal. 


Conditions Favorable to Storage 

The availability of the better grades of fuel is subject to 
some fluctuation which may allow of tonnages for storage 
during certain periods of the year when production. exceeds 
the actual consumption demand. The quality, preparation, 
and, to some extent, the price are directly proportional to the 
ratio of supply and demand, Such loss of production as may be 
due to car shortage may be alleviated by a prompt unloading 
of cars and their prompt return to the mines. Storage may 
act as a balance for maintaining a minimum holding of loaded 
cars, unloading when carloads are in surplus and reloading 
when carloads are below a normal holding. Such release and 


* From a report presented at the September, 1948, mecting of the Railway 
Fuel and Traveling Engineers’ Association. 
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Unloading and Reloading Methods 


The use of a clam-shell bucket for the partial unloading 
of hopper cars is destructive to the cars and is not economical. 
The unloading of flat bottom gons requires labor to clean the 
cars, The unloading of hopper cars may be efficiently accom- 
plished by using car unloaders placed under the hopper open- 
ings, preferably in shallow pits spaced at intervals of 50 or 60 
ft. The coal should be taken from the unloader by conveyor 
or by a self-propelled bucket elevator with a spreading con- 
veyor. 

A caterpillar self-propelled elevator with a spreading con- 
veyor is now being successfully used and it is anticipated that 
a car unloader attached to this machine will be a reality in 
the near future. This equipment would have an unloading 
capacity of ninety tons per hour and a reloading capacity of 
about one hundred twenty-five tons per hour. Its advantage 
involves a labor saving and a full recovery of coal without 


contamination. 


Storage Operations Intermittent 


At the best, storage coal operations are intermittent, there- 
fore careful consideration should be given to the choice of 
mechanical equipment by all railroad departments that may 
be concerned. For example, the maintenance department on a 
certain railroad proposed the purchase of a machine for the 
reloading of cinders from winter storages. This machine was, 
as then designed, not suitable for the loading of storage coal 
in hopper cars but after taking the matter up with the manu- 
facturer the machine was redesigned so as to satisfy both the 
maintenance department and the coal department. It was found 
desirable on a certain railroad to purchase a self-propelled 
tractor machine, capable of handling a set of trucks for use 
as an auxiliary with the wrecker equipment. With a boom 
extension and bucket this machine is now being used for re- 
loading storage coal. Self-propelled caterpillar-tractor equip- 
ment affords an economical operation, allowing of the storage 
on both sides of a single track with a minimum of switching. 
Such mobile equipment, in the event of heating, can rapidly 


dispose of heated coal. 


Protection Against Spontaneous Combustion 

Unfortunately some coals known to be very susceptible to 
spontaneous combustion must at times be stored. Such storage 
must be planned with a view of expected heating and rapid 


reloading or rehandling if necessary. When stocking such coz 
it is desirable to provide space so the heated coal from th 
hot spots may be cast aside for cooling either by air or water 
rather than be loaded into cars. It has been found practicabl 
to maintain at such sites an old locomotive tender, equippe 
with a small gasoline pump and about 100 ft. of one-inch hose 
This water can be used to cool heated coal that has been cas 
out of the pile and spread, or to retard actual flame in the pile 
should the hot gases reach the ignition point. 

The best time to detect heating is just before daybreak 
when the air is usually motionless and when daylight heat 
waves are non-existent. Dangerous heat may then be detected 
by odor or evidence of steam or almost colorless smoke. The 
most satisfactory method of removing a hot spot is from the 
top, rather than the side of the pile, with a view of allowing 
the rapid dissipation of heat into the air without creating a 
draft or accelerating the intake of air through the pile. 

The slack sizes, because of the exceedingly great surface 
areas exposed, for oxidation, are primarily responsible for 
spontaneous combustion. 

This report was prepared by a committee of which Glenn 
Warner, fuel supervisor, Pere Marquette District, Chesapeake 


& Ohio, is chairman. 


Discussion 

It was suggested on the floor that consideration be 
given to the use of material-handling equipment in deal- 
ing with storage coal. Another suggestion was co-opera- 
tion with the maintenance department, which usually 
loads the coal, to prevent the extensive use of bulldozers, 
which degrades the coal and picks up impurities from 
the storage floor. One of the difficulties in dealing with 
coal storage is the question as to how long conditions 
requiring coal to be stored will continue. 


C. P. К. to Convert 100 Locomotives To Оп. BuRNERS— 
The Canadian Pacific will convert 100 steam locomotives 
used in southern British Columbia and in Alberta between 
Calgary and Edmonton from coal- to oil-burning, according 
to N. R. Crump, system vice-president. Fuel oil originating 
from the newly developed Alberta fields will be used and the 
installation of wayside facilities for oil operation will be 
started immediately on the 862 mi. of railroad in the Koote- 
nay and Kettle Valley divisions in southern British Colum- 
bia and along the Calgary-Edmonton run. 
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EDITORIALS 


A Century 

on the Burlington 

During February the Chicago, Burlington & Quincy will 
join the growing list of railroads which have served the 
American public for a centurv or more. To have been 
through one hundred years of life and growth, particu- 
larly in the United States where the expansion of popula- 
tion, industry and commerce has taken place at a tremen- 
dous rate, is a matter for pride on the part of those at 
present responsible for the administration of such a 
property and organization, particularly when it has con- 
tributed notably to the progress of its industry. 

The past century, as we see it in retrospect, has been 
one of intensive technical advancement in all fields of 
material civilization. In the development of rolling 
stock, particularly, the Burlington was among the lead- 
ers during some two decades near the middle of its 
century of existence. This activity centered around 
Godfrey W. Rhodes, the Burlington's superintendent 
of motive power through most of the 1880's and 1890's, 
Mr. Rhodes was an engineer of vision and ability who 
attracted to Burlington service a remarkable group of 
young engineers, some of whom he trained, who later 
made places of leadership for themselves in transporta- 
tion and other industries. Mr. Rhodes was active in the 
development of apprenticeship for college-trained engi- 
neers in the railway mechanical department, the de- 
velopment of his ideas for which were, no doubt influ- 
enced by the program then in effect on the Pennsyl- 
vania. 

Among the men who received part of their training 
under Mr. Rhodes in the mechanical department of the 
Burlington during the 1880's were Frederic A. Delano, 
later general manager of that road and successively 
president of the Wheeling & Lake Erie, Wabash Pitts- 
burgh Terminal, the Wabash and the Monon; the late 
Edwin M. Herr, who became president of the Westing- 
house Air Brake Company, and also president and, later, 
vice-chairman, of the Westinghouse Electric & Manu- 
facturing Co., and the late W. W. Nichols, a former 
vice-president of the Allis Chalmers Co. Other men 
who were engaged in engineering activities under Mr. 
Rhodes and who later became well known in the railroad 
field in their own right were William Forsyth, who was 
mechanical engineer of the Burlington from 1882 to 
1808; F. W. Sargent, who was successively engineer of 
tests and mechanical engineer of the Burlington, and 
George M, Basford, who was employed in the mechani- 
cal engineer's office. During his later years Mr. Forsyth 
was a member of the editorial staff of the Railway Age 
and its successor, the Railway Age Gazette. Mr. Sar- 
gent placed brake-shoe testing and development on a 

sound engineering basis and was for many years chief 
engineer of the American Brake Shoe & Foundry Co. 
George M. Basford exercised wide influence as editor 
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and improved sleeping-car service on more than 40 rail- 
roads. 

'The Diesel-electric power plant of the first Burling- 
ton Zephyr began a motive-power movement for main- 
line service which has been fully as remarkahle for the 
rapidity of its acceleration as the streamliners them- 
selves. 

The Burlington has left its mark on the development 
of railroad transportation during its first century, not 
alone by what was accomplished on its own line, but by 
the influence and leadership of men trained under God- 
{теу Rhodes, its own great mechanical officer. This 
should be a challenge and an inspiration to everyone con- 
nected with its operation in the new century just hegin- 
ning. The problems most needing attention now are not 
primarily mechanical. Thev have to do with human 
relations; first, personnel relations and second, public 
relations. Before they are brought under control they 
will involve mechanical-department officers as well as 
officers of every other department. Their solution will 
require the same broad outlook as that which character- 
ized the mechanical department of the Burlington dur- 
ing the 1880's and 1890's. 


Railroads Need 
Electric Shops 


The construction or installation of a railroad electrical 
repair shop can be justified if more than 20 units, com- 
prising either traction motors, main generators or auxil- 
lary generators, must be overhauled per month. This 
conclusion is reached in the last report of the Joint 
Committee on Motors and Controls, Electrical Sections, 
Mechanical and Engineering Divisions, A.A.R. The 
committee offers one modification as follows: “How- 
ever, if this is a maximum figure for a small railroad 
completely Dieselized, or for a larger system with no 
further Dieselization contemplated, it may prove more 
desirable to send all equipment to an outside repair shop 
for maintenance”. 

Even with allowance for this modification, and ex- 
cluding entirely all switching locomotives, all main gen- 
trators and all auxiliary generators, this yardstick of- 
fered by the committee indicates the need of many 
more railroad electrical repair shops. 

For example, if the road locomotives average 200.000 
miles per year, and the motors are sent to the shop for 
cleanup every 200.000 miles, cach motor must be over- 
hauled once а year. Then. a railroad which has 240 
motors or 60 locomotive units in service easily falls with- 
m the group which should have an electrical shop of the 
‘ype described in the report. 

As of November 1, 1948, there were 24 railroads in 
United States which own and operate from 60 to 453 
dep road-locomotive units, Ten of these rail- 
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increase if the railroads continue to buy Diesels to the 


exclusion of almost any other type of motive power. 
Some of the maintenance requirements have not yet de- 
veloped because the locomotives are new, but it is obvi- 
ous that either the railroads must increase their shop 
facilities or that the outside service shops must prepare 
to handle a considerable increase in business. 

It is possible for a Diesel to “live off its fat” for a 
while, but postponed cleanups are almost certam to 
mean sharply increased maintenance costs and probable 
road failures. Some day it may be possible consider- 
ably to increase mileages between shopping periods, but 
to extend the periods under present conditions is tempt- 


ing providence. 


The Evidence Mounts 

A joint research project recently completed by the 
Milwaukee Railroad and the Republic Steel Corporation 
to determine the possibilities of welded stavbolts has 
shown that all of the welded tvpes investigated were as 
strong or stronger than the conventional threaded and 
hammered bolt when subjected to pulling tests. This 
much the tests showed; analysis of the factors involved 
in staybolt strength and life indicate that the superiority 
of the welded over the threaded staybolt may be propor- 
tionately greater in actual locomotive service than shown 
by the experiment for a number of reasons. 

The resistance of the welded staybolt to fatigue failure 
should be better than that of the threaded stavbolt be- 
cause it eliminates the abrupt changes in cross section 
which are induced by threading and which increase 
substantially the susceptibility of material to failure 
from fatigue. This should prove an important advantage 
as it is doubtful if staybolts fail either principally or 
primarily from tensile, compressive or shear stresses, 
or from any combination of the three. If this were the 
case a sizeable percentage of stavbolt failures would 
occur the first time a locomotive is fired ир. That 
virtually all staybolt failures occur only after thousands 
of miles of service is evidence that fatigue is the ultimate 
cause of the failure. Unquestionably, the actual failure 
occurs from a combination of fatigue and one or more 
of the three principal types of static stresses; none-the- 
less fatigue is, to say the least, the “straw that breaks 
the camel's back”. 

Another advantage that will accrue from welded stav- 
bolts, and which was pointed out in the report on the 
project, is a reduction in the thermal stress set up in 
the firebox plate. When a conventional staybolt is used, 
driving the bolt creates a compressive stress in the 
plate which adds to the compressive stress caused by 
the fire side of the plate becoming hotter than the water 
side. With the welded staybolt. however, the com- 
pressive stress in the plate is counteracted bv the initial 
tensile stress in the plate caused by the weld shrinkage. 
Thus, with the driven stavbolt the final stress is the 
sum of the two stresses, whereas, with the welded stay, 
it is the difference. 
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Facts disclosed in testing of welded vs. threaded stay- 
bolts also bring rise to certain questions. As the ad- 
vantages of welded staybolts should extend to easier in- 
stallation and simplified maintenance as well as improved 
locomotive operation through higher reliability, the 
question naturally arises:—Should emphasis be placed 
more upon comparatively complicated designs of welded 
staybolts for maximum strength, or should attention be 
devoted principally to developing a simple staybolt? The 
latter attack would scem to deserve consideration because 
of the strength shown by all types of welded bolts 
tested. Perhaps the ultimate attainment would be a stay- 
bolt merely bevelled on both ends to provide sufficient 
space for depositing the weld without having to bevel 
the firebox plate. This may seem too big a step to take 
during the development stage as conservatism must be 
paramount in any new engineering exploration, but it 
can still be the goal toward which we strive. 

The concrete evidence of the greater static strength 
of welded staybolts plus sound reasons for assuming 

. that they will be superior in fatigue resistance and will 
help reduce plate stresses raise the question as why test 
installations cannot be made immediately. Could this 
not be done under present I. C. C. regulations? These 
require boilers to be withdrawn from service if two 
adjacent bolts are broken or plugged, three or more in 
a circle 4 ft. in diameter, or five or more in the entire 
boiler. Would it violate the law therefore to test a maxi- 
mum of four bolts in the boiler if no two are adjacent 
nor any three within a 4-ft. circle? Certainly a welded 
staybolt is as safe as a broken or plugged bolt. If such 
is permissible would it not be worth while to make 
several such test installations to expedite the develop- 
ment of this strong possibility for improving steam 
locomotive operation and reducing its maintenance? 


Grinding Carbide Tools 


Within certain limitations, the use of carbide-tip tools 
in railway machine shops has effected as marked im- 
provement in production over high-speed steel cutting 
tools, as the latter showed years ago over tools made 
of plain carbon steel. In addition to ample power, in- 
creased speed range and freedom from vibration in 
machine tools, one of the main requirements for suc- 
cessful use of carbide tools is proper grinding. 
Experienced. tool men хау that. cemented carbides, 
because of extreme hardness and brittleness, are subject 
to injury under severe grinding conditions or when 
grinding wheels are dull. The best wheels for carbide 
grinding are, therefore, relatively soft to assure the 
removal of abrasive grains, as they become dull, by the 
process of normal wheel wear. Heavy grinding pressures 
are to be avoided and frequent dressing is necessary 
to keep the wheels sharp and free cutting. The resultant 
somewhat reduced wheel life is a small penalty to pay 
in avoiding damaged carbide tools due to localized over- 
heating. Also, the grinding-wheel cost per unit of work 
turned out is low because of greatly increased production 
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Diesel Locomotive 
Used As Classroom 


More than 7,800 railway operating and maintenance 
personnel have been given special training in phases of 
their work with General Motors locomotives since a new 
intensive, personalized on-the-railroad instruction pro- 
gram was instituted by the Service Department of 
Electro-Motive Division on February 16. This program 
features a new technique in educational presentation. Us- 
ing a locomotive as a classroom, railroad personnel in 
large numbers receive a fundamental course of instruc- 
tion in a relatively short time, one of the major objectives 
being to eliminate train delays due to man failures. 

The program was initiated on the Pennsylvania and 
later presented at two different times on the Baltimore 
& Ohio, also on the Maine Central, Canadian National, 
Georgia Railroad and Western Railway of Alabama, 
Grand Trunk Western, Lehigh Valley and the Reading, 
and just recently again on the Pennsylvania. 

The course is a further step in the Diesel education of 
railroad men, in addition to the normal program, carried 
on by Electro- Motive's staff of 120 operating instructors 
ever since the early days of the division. 

A good example of the new instruction method 15 
afforded by experience on the Pennsylvania where it has 
been used at Logansport, Ft. Wayne, Terre Haute, and 
Indianapolis, Ind.; East St. Louis, Ill., Crestline, Ohio; 
the Conway and Pitcairn yards at Pittsburgh and at 
Altoona and Harrisburg, Pa. 

A General Motors locomotive of one, two or three 
units, is set out by the railroad at a division point or 


instruc 
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other terminal where the instruction can reach а large 
number of operating employees. The number of units to 
be used depends upon the number of men available for 
each two-hour period of instruction, for which the rail- 
road does its own scheduling. ; 

The trainees are generally divided into groups of two, 
three or four men for the two hours into which the highly- 
concentrated instruction has been organized. One group 
receives instruction in electrical equipment while another 
is discussing mechanical equipment and a third air brakes. 
A fourth, which has completed the subjects mentioned 
above, concludes its training with instruction on the 
safety control devices such as the engine overspeed trip, 
the pneumatic control switch, and fuses. One instructor 
handles the same group through all the phases of in- 
struction. 

In cases where the locomotive equipment includes a 
steam generator (most óf the locomotives provided for 
freight service do not have steam generators) there is 
a special section covering instruction on both its operation 
and maintenance. 

Most of the railroad operating people for whom the 
course has been given are enginemen, firemen or road 
supervisors, However, instruction is also given to mainte- 
nance groups and their supervision. 

On the Pennsylvania, where the course was carried 
on for 39 working days in October and November and 
covered freight power, it reached 2,469 men. At the 
start of the program in February, more than 1,500 men 
received training on passenger locomotives on the 
Pennsvlvania. This instruction was given at that time for 
16 consecutive days. 

The total instruction on the Baltimore & Ohio reached 
1,539 men; on the Maine Central, 146; the Canadian 
National, 746; the Georgia Railroad and Western Rail- 
way of Alabama, 158; the Grand Trunk W estern, 243; 
the Lehigh Valley, 730 and more than 300 on the Reading. 


Grooving Multiple- 
Guide Crossheads 


Multiple-guide crossheads are slotted in a single pass 
for each set of grooves in each side of the crosshead by 
a tool developed at the Pine Bluff, Ark., shops of the 
St. Louis-Southwestern and applied to a 4-in. horizontal 
boring, drilling and milling machine. The tool consists 
of two circular groups of cutters having a 7-deg. nega- 
tive rake and a 3-deg. side rake with a width equal to 
the desired thickness of the groove. The groups are 
spaced a distance apart equal to the distance between 
the grooves. The cutters in the outer group also have 
a cutting surface on the sides to face the top tinned 
surface. 

The crosshead, after being block tinned, is mounted 
over the edge of the table with a mandrel in the piston- 
rod hole. The mandrel rests on two V-blocks, one about 
3 in. and the second about 3 ft. from the crosshead. 
The V-blocks have a key in the bottom which fits a 
groove in the machine table and aligns the blocks, each 
of which is secured to the table with one 7-in. bolt. 
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The mandrel is held in position in the V-blocks by 
U-clamps which bolt to the blocks with two 7g-in. bolts. 
This lines up the crosshead lengthwise. 

The crosshead is aligned crosswise by aligning the 


/ 


А crossheod mounted in place with the cutter in position for 
mochining the top set of grooves 


This tool for facing multiple-guide crosshead top surfaces and 
machining grooves requires only three passes and ten minutes 
machining time to finish a crosshead 


face of the piston boss perpendicular to the edge of the 
table. It is leveled by a stud jack which fits under one 
corner of the crosshead cheek. The cutting head is then 
attached to the spindle with four L5-in. set screws, and 
the machine set for a turning rate of 178 r.p.m. and a 
feed of 10 in. per min. The flat surface of the cross- 
head is faced, followed by machining the bottom set of 
grooves and finally the top set of grooves. Each of the 
operation is performed in one pass of the cutting head, 
or a total of only three passes for the complete machin- 
ing of all tinned suríaces. The total machining time is 
about ten minutes, while floor-to-floor time runs from 
thirty minutes to one hour. The latter includes the 
drilling and countersinking of four L$5-in. oil holes 
through the crosshead flanges and the cutting of the 
oil grooves with the same J5-in. drill used for the oil 
holes. 


74 (92) 


Building Up 
Radial Buffers 


Radial buffers are built up at the Omaha, Neb., shops 
of the Union Pacific by the use of the Unionmelt welding 
process in conjunction with a shop-constructed feed 
arrangement. This arrangement consists essentially of a 
pivoting base of such a size that the distance from the 
top of the buffer to the pivot point, with the buffer in 
place on the base, will equal the buffer radius. The base 
is driven by an electric motor through a combination belt 
and gear drive; it is constructed of 2 in. by 2 in. iron, 
welded. 

The buffer is secured to the top flat surface of the 
pivoting base by four bolts. The welding head is held 
stationary while the buffer is moved back and forth under 
the head along the longest dimension. Each time the end 
of the buffer comes under the welding head, the head 
is moved transversely as required for the next bead, and 
the direction of movement of the buffer under the head 
changed by a motor-reversing switch. 

The motor turns a long shaft through a step-down 
belt drive. At the opposite end of the shaft from the 
belt pulley is mounted a small gear which meshes with 
a segment of a large gear. The large-gear segment is 
fastened directly on the buffer mounting base and im- 
parts motion to it about the pivot point. At the motor- 
drive end of the shaft is a 200-1. counterweight located 
so as to counteract the weight of the buffer and to equalize 
the motor load throughout the travel of the buffer base. 


Radial buffer in place on the feeding mechanism for building up 
buffers—The motor-reversing switch is ot the left of the buffer 
and the gear drive at the right—The counterweight is on the 
opposite, or motor-drive, end of the long shaft 
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Boring Jig 

'The time spent in setting up either alligator or multiple- 
bearing crossheads for boring the piston-rod hole is 
greatly reduced by a jig developed at the Springfield, 
Mo., shops of the St. Louis-San Francisco. The jig 
comprises three steel plates welded together at right 
angles to each other and forming a corner bracket in 
which each crosshead can be quickly clamped in a vertical 
position for finishing the taper piston-rod hole accurately 
square with the wrist-pin hole and parallel with the cross- 
head shoe, or shoes, as the case may be. 

The jig is made of 1-14 -іп. steel plate. The base plate 
is 2 ft. square with rounded corners and openings cut 
for substitute chuck jaws which secure the jig to the 
table of the machine and adjust the piston-rod hole to 
center. The vertical back plate of the jig, also 2 ft. 
square, is positioned 6-75 in. in from one edge of the 
base plate and stiffened with two welded gussets. This 
back plate is drilled and tapped for 5$-in. positioning 
set screws and a holding bolt applied through the wrist- 
pin hole. 

The narrower vertical plate, 18 in. wide, is cut away 
in a taper on the outer edge to remove unnecessary stock 
and make the jig more convenient to use. This plate is 
also drilled for a crosshead holding bolt and has a post 
and through set screw at right angles to it which can 
be used in conjunction with set screws in the back plate 
to adjust the crosshead position parallel to the back plate. 

In use, the crosshead is placed on end in the jig with 
the shoe bearing surfaces against the narrow vertical 
plate and a holding bolt with a 2-in. by 2-in. by 10-in. 
steel crossbar applied lightly. This assures that the 
piston-rod hole will be parallel with the crosshead shoe 
in one plane and it is made parallel in a plane at right 
angles to this by adjusting the positioning set screws. 

The nut on the cross bar and holding bolt is then 


e а multiple-guide crosshead is secured to the crosshead jig 
t boring the piston rod hole 
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firmly tightened and one crosshead cheek clamped 
through the wrist pin hole to the back plate of the jig. 
The crosshead is thus held rigidly in perpendicular 
position with respect to the base plate. By using a chain 
hoist connection to two U-bolts on the back of the jig, 
the assembly is easily transferred to a boring mill table, 
accurately centered with the boring bar and the piston- 
rod hole can be machined with assurance that it will be 
in proper alignment with the wrist-pin hole and parallel 
with the crosshead shoe in two planes. 

A slightly different method of clamping is required 
with alligator-type crossheads having two shoes than 
with the underhung, multiple-bearing, single-shoe cross- 
head, illustrated, but the same principle applies. 


Removing 
Trailer Springs 


The task of removing locomotive trailer springs in the 
enginehouse is greatly simplified with a two-piece jig 
developed by the Texas & Pacific at Marshall, Tex. One 
piece of the device is U-Shaped and fits over the back 
of the trailer truck side portion to prevent the rear end 
of the trailer spring from dropping between the side 
walls of the casting during removal. The second piece 
is a long flat plate that fits between the side walls and 
over which the spring being removed is slid. It keeps 
the spring from becoming wedged between the side 
walls of the casting. 

The U-shaped member which supports the rear end 
of the trailer spring is made by welding together three 
lengths of strap iron % in. by 2 in. Two 5$-in. holes 
are drilled and tapped through projections on each of 
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Two-piece jig for removing locomotive trailer springs—On the 
left is the U-shaped member which is clamped to the trailer 
casting and supports the back end of the spring after detachment 
from the hanger—On the right is the bent plate over which the 


trailer spring slides 
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the parallel legs. Four set screws fit into these holes 
and clamp this member over the back of the trailer side 
member. In this position the top length of strap iron 
supports the back end of the trailer spring and prevents 
it from dropping down during its removal. 

The second member is a long plate 3x in. by 5 in. by 
30 in. It is bent slightly in the center so that one half 


is offset approximately 15 deg. with respect to the other 
half. About 6 in. from one end of the plate is welded 
a steel bushing through which fits a pin 34 in. by 12 in. 
A 2-ft. length of chain is fastened on one end to this pin 
and on the other end to a steel bushing. The pin fits 
against the front of the pedestal face of the trailer box 
to hold the plate in position while sliding the spring out. 


Diesel Locomotive Questions and Answers 
By J. R. Benedict 


WATER CooriNG System—G,. M. ENGINES 


The following are а few pertinent facts, questions and 
answers concerning the water cooling svstem of General 
Motors type 5607 twelve- and sixteen-evlinder Diesel en- 
gines used in road locomotives. This system cools the 
cylinder liners, cylinder heads (injector w ells and exhaust 
valve seats) and the lubricating oil of the engine. There 
are approximately 190 gal. of water at high ( summer) 
level and 100 gal. of water at low (winter) level in the 
12-evlinder 1,000-hp. engine; 245 gal of water at high 
(summer) level and 215 gal. of water at low (winter) 
level in the 16-cylinder 1.350-hp. engine, and 230 gal. of 
water in the 16-cvlinder 1,500-hp. engine. MI water pumps 
operate at 2.440 r.p.m. at 800 гурл. of the Diesel engine 
and have a capacity of 240 g.p.m. with a discharge pres- 
sure of 26 lb. and zero suction, 

The water cooling svstem is divided into two parts, ex- 
ternal and internal. The purpose of the external system 
is to cool the water and lubricating oil. 

In the external part of the system water leaving the 
engine flows through outlet pipes (on F3 a thermostat 
switch is connected in this line), to and through radiator 
segments above each bank of cylinders where the water 
is cooled by air forced through the radiators Бу fans. 
Then the water goes through the oil-cooler radiator core 
and water-storage tank. Water leaving the water-storage 
tank feeds by gravity to two water pumps. 

Internal flow is through the two centrifugal water 
pumps mounted on the front of the engine which force 
the water (normal pressure should be approximately 20 
to 30 Ib. at full throttle and 5 Ib. at idle) through an 
outer inlet manifold to the center of the engine, where it 
enters the inner inlet manifold and is distributed equallv 
to all cylinder liners in the cylinder bank. The water 
enters the cylinder liner between a lower and an upper 
rubber liner seal, through cored passages in the cylinder 
liner, past a copper-asbestos head to liner gasket and into 
the cylinder head where it circulates around the exhaust 
valves, injector well and exhaust ports. It leaves the 
evlinder head by means of three head ports between a 
lower and an upper head rubber seal into the water outlet 
manifold. Note: On 567A and 567B engines, the topmost 
portion of the crankcase is enclosed and serves as the 
water outlet manifold. Four pipes. two of which are 
located at each end of the Diesel engine, are connected 
between the inner inlet manifold and outlet manifold and 
serve as vent pipes in order to prevent the engine water 
system from becoming air bound. 

The major trouble experienced throughout the water 
cooling system is loss of water and high water tempera- 
tures. 

Q.—H hat would cause a loss of water? 

А.А sudden loss of water from the system is usually 
due to a broken hose, burst radiator, or broken gasket. 
Extreme care should be exercised during routine engine 
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inspection. that all water hose is examined апа felt by 
hand. Water hose will usually become soft and mush 
before bursting. 1f in doubt of the hose condition, renew 
it. For road operation, should a water hose be found 
leaking, the hose should be immediately wrapped very 
tightly with a strong woven cloth (cork gasket paper if 
available) and then re-wound tightly with friction tape. 
Burst radiators are usually caused by freezing during 
cold weather. For road operation, obtain hose and attach 
to the steam supply and thaw out radiators by oscillating 
the hose over entire radiator surface, beginning at end of 
the section that drains to the engine crankcase. Broken 
gaskets may be repaired on the road by caulking them 
with lead, wood or string. 

A gradual loss of water from the system will be due 
to leakage from апу rubber seal, gaskets and cracked 
engine parts. 

Q.—H os can leakage through rubber seals be detected? 

A.—If the lower liner seal should leak, the water will 
drop into the oil pan and cause ап emulsification of the 
lubricating oil and can be detected by visual observation 
through the crankcase ports. 

If the upper liner seal should leak, the water will run 
into the engine air box and thence to the air box drain 
reservoir, filling it and blowing out onto the carbody floor. 

1f the upper head seal should leak, water will run down 
overhead and drain to oil pan, causing emulsification of 
lubricating oil. This may be found by visual observation. 

If the lower head seal should leak, the water will leak: 
(1)—If at upper section of head, into the exhaust ports 
and be carried into the exhaust manifold by the cylinder 
exhaust gases; ( 2)—1f at other area of head, water may 
leak down either to cvlinder test valve and if test valve 
gasket 15 bad, run to outside of crankcase, or drop down 
over the cylinder liner and by means of the scavenging 
air be carried into the inside of cvlinder. This condition 
is difficult to determine and must always be checked while 
the engine is hot, preferably after it has been operating 
under full load for some time. 

Q.—How are leaking gaskets found? 

A.—Water loss is due frequently to a defective gasket 
on radiator headers. On Iz (A,B) 6 and Е (A.B) 7 
engines, the oil cooler which permits water leaking from 
it to evaporate into the atmosphere will not give any 
visual indication of the leak. Defective gaskets in oil- 
cooler radiator in 16-cylinder engines will permit water 
to leak into the lubricating oil system, causing emulsi- 
fication, A defective head to liner gasket, if cracked on 
the outside, will permit the water to leak into the air box 
or be carried by scavenging air inside the cylinder liner; 
a defective head to liner gasket, if cracked on the inside. 
will permit cylinder gases to escape into the water svstem 
if the engine is operating. If the engine is dead, water 
will leak into the cylinder and because of this possibility, 
evlinder test valves must always be opened and engine 
barred over by hand before an attempt 1s made to start it. 
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Air Hrake Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric Locomotives— 
Parts of the Equipment—Locomotive A Unit 


764— Q.— IH hat other connection is made from pass- 
ше 5? A.—Air from passage 5 flows through cavity у 
in the release interlock slide valve and passage 32 to the 
graduating valve seat, where it is blanked. 

7065—Q.—In what position is the release interlock slide 
valve at this time? A.—In its lower position, connecting 
passages 32 and 3. 

706—Q —IVhat causes the interlock slide valve to be 
in this position? A.—The outer face of the release inter- 
lock diaphragm is connected to the exhaust in graduated 
release cover through passage 3b. 

76/—Q.—llow is the release-insuring valve connected 
up in charging position? A.—Brake pipe air from pass- 
age Ja, and auxiliary reservoir pressure from passages 5 
and 7 flow to the release insuring valve to provide the re- 
lease-insuring feature. 

768—Q.—How does the brake pipe charge the emer- 
gency portion? A.—Brake pipe air in chamber В of the 
emergency portion on the face of the emergency piston 
flows through charging choke 22 to chamber E on the 
slide valve side of the piston and through passage 4 to 
the quick-action chamber. 

7609—Q.—W hat is the position of the emergency piston 
m the event that the brake pipe rise in chamber B on the 
face of the emergency piston is comparatively rapid, as 
during initial charging? A.—The emergency piston and 
slide valve are moved to the innermost position, compress- 
ing return spring and moving return spring cage to the 
right. This permits cavity s in the slide valve to connect 

passages 3h, 17 and 19. 

770—Q.—IVhat holds the high pressure valve seated? 
A.—AÀs passage 3h, connected to the face of the high pres- 


sure valve, is connected to the atmosphere through pass- 
age Ja, release slide valve and passage 10, spring 51 and 
emergency reservoir from passage 18, cavity Л and pass- 
age 2 hold the high pressure valve seated. 

771—Q.—H amv is the safety valve connected up at this 
time? A-—To the atmosphere through passage 77, cav- 
ity s, passage 3h, release slide valve and passage 10. 

772—Q.—-Describe the flow of air to the application 
and release portion, A.—In the independent application 
and release portion of the )-24 control valve, main res- 
ervoir air flows through passage 6 to chamber D of the 
release piston. 

AUTOMATIC VALVE-RELEASE POSITION 

773—Q.—Is there any pressure in chamber G on the 
face of application piston 273? A.—No. Chamber G is 
connected to atmosphere through passage 13, actuating 
pipe 73, rotair valve and passage 73 in the independent 
brake valve. 

774—Q.—lIn this event, in what position is the release 
piston (230) and its slide valve? A.—Due to main reser- 
voir pressure in chamber 7? ahove the piston, the piston 
and slide valve are forced downward. 

775—Q.—IVhat connections are made by the slide 
valve in this position? A—The slide valve cavity con- 
nects passage $ and Sa and the top of check valve 252a 
to the straight air pipe which in automatic operation is 
open to atmosphere past the release magnet exhaust valve 
of the Хо. 21-B magnet. 

776—Q.—IVhat operation results from this connec- 
tion? A.—Check valves 252 and 252a are now free to 
move up and permit displacement reservoir air to flow to 
the relay valve during automatic operation. 


Questions ond Answers on Locomotive Practice 


By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Inspection Reports 

Q.—Is it necessary to file a monthly inspection report for 
a locomotive being used to supply auxiliary steam to a power 
plant unit when it is not intended to use it as a locomotive for 
a period of at least four months ?—T. M.T. 


A.— Rules 51 and 159 of the Т.С.С. Bureau of Loco- 
motive Inspection provide for a monthly inspection, Rule 
51 for a monthly inspection of the boiler and Rule 159 
for the monthly inspection of the locomotive and tender. 
both inspections to be reported on Form І. Interpretations 
of Rule 159 provide that when locomotives are used 1n 
stationary service items on the monthly locomotive in- 
spection and repair reports pertaining to the boiler and its 
appurtenances should be correctly answered. Items per- 
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taining to running gear, driving gear, tender, etc., may be 
answered by stating "Used in stationary service." So long 
as a locomotive remains on its wheels the boiler and its ap- 
purtenances should be tested and made to meet the re- 
quirements of the rules and regulations and a report filed, 
as required by Rule 51. 


Chromium Plating 


Q.—It is our understanding that several railroads are using 
chromium plating to reduce wear on locomotive parts. Do vou 
have any information on this subject as to what extent 
chromium plating is being used ?—R.E.V. 


A.—Several railroads are using chromium plating to 
build up worn main and side rods, eccentric cracks, ete., 
and the use of chromium plating is being extended as a 
wear-resistant coating to various other parts of the loco- 
motive. Chromium plate is extremely hard, ranging from 
900 to 1.400 on the Knoop Rockwell hardness scale. It 
has a low coefficient of. friction; which, combined with a 
high hardness value, offers a high resistance to abrasion 
with very little tendency toward galling or seizure of 
wearing surfaces. When properly applied, its adhesion to 
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the base metal is excellent and failures due to peeling, 
blistering or spalling of the plate are eliminated. 
Chromium plate 1s dense, as compared with steel, but 
contains interconnecting channels of microscopic porosity 
which is an advantage to lubrication. Singularly, chrom- 
ium plate is very brittle but with good adhesion to the 
base metal it seems peculiarly ductile and malleable within 
the physical limitations of the base metal and in relation 
to the thicknesses applied. Due to the density of the plate 


` апа the formation of a transparent dense oxide on its 


surface, it is highly resistant to corrosive materials. In 
general, chromium plate is resistant to organic chemicals, 
alkalies, sulphur compounds, and most acids, but not 
to sulphuric and hydrochloric acids. Where corrosive 
conditions exist, it is recommended that the plate 
thickness be .001 in. or тоге. Chromium has a high re- 
flectivity value, being rated just beneath silver. It is heat 
resistant since very little oxidation occurs on its suríace 
below 900 deg. F. Its melting point is about 3,320 deg. F. 
Chromium plate has extremely good thermal and electrical 


conductivity, in each case b 
num, It is non-magnetic whi 
installations. A metal with 
standing physical properties 
applications to prevent or 1 
abrasion or corrosion. 


Spring Design 

Q.—In proportioning driv 
of the spring for a given 10 
advantages of a reverse cam 


A.—The general practic 
spring, not including the ba 
per cent of the length betw: 
for a given load wide eno 
this limit. Reverse cambe 
where the clearance betwect 
is limited, as in the case of li 
driving wheels. 


Locomotive Boiler Questions and Ат 
By George M. Davies 


(This department is for the help of these who de- 
sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Welding Test 

Q.—What is the nick-break test for determining the s und- 
ness of welds ?—E. R. E. 

A.—The nick-break test for determining the soundness 
of welds consists of making notches or saw cuts in a speci- 
men and of breaking the specimen by one sudden quick 
blow, preferably under a hammer or some other heavy 
falling weight. This test snaps the weld apart and enables 
one to see the character of the weld metal. It discloses 
how thoroughly the weld had penetrated from one side 
of the plate to the other, whether there are any oxide or 
slag inclusions, what degree of porosity may exist, and 
gives some idea of the crystalline structure of the weld 
metal. 


Bevel Flame Cutting 

Q.—When flame-cutting bevel edges of plates in prepara- 
tion for welding, what procedure is followed to obtain the 
desired bevel ?—K. R. M. 

AN.—Angular or bevel flame cuts are made as easily as 
square cuts, by either inclining the tip and torch sideways 
to the desired angle, or by using a bent tip. Such cuts may 
he made by hand or machine, both in straight or irregular 
lines and with the same depth range as in normal right- 
angle cutting. Beveled edges are widely used to prepare 
plate edges for welding, for mitering purposes and to 
modify sharp corners, 


Dome Patch 


Q.—On our Mikado type locomotives having one-piece 
domes riveted to the top of the third course a series of 
cracks have developed in the flange of the dome between the 
rivets attching the dome to the boiler course. Can a patch be 
applied to this point or is it necessary to apply a new dome? 


AA typical patch applied to a one-piece dome where 
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cracks have developed bet 
of the dome is shown in tl 
patch is designed to fit the 
ing around the dome to m 
is riveted to the vertical м 
dow of rivets. All the rivet 
course on the patch area i 
clude the patch. An addi 
through the patch and the 


Outside or 


! 


Patch applicat 
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C. & E. I Hopper-Car Program 


One of the C. & E. I. 9800-Series 70-ton hopper cars prior to rebuilding of the Danville, IIl., shops 


The Danville, Ill., car shops of the Chicago & Eastern 
Illinois is currently engaged in the rebuilding of one 
hundred 70-ton hopper cars on a production line in 20 
operations using a spot system in which the cars are moved 
by rubber-tired shop trucks. Special attention has been 
given to the handling of materials by fork lift trucks, 
crane trucks, traveling and stationary cranes to reduce 
both the number and the distance of moves. Two stub 
tracks have been adapted to the assembly line work by 
connecting the ends together by a section of curved track 
to give a U-shaped track. 

‚ The cars, originally built in 1926, retain the original 
riveted construction, but welding is employed on all seams 
that open upward to prevent the collection of moisture 
between adjoining plates. During the course of the re- 
building the side sills, side sheets, end sheets, slope sheets, 
sill hoods, hopper sheets, and hopper doors are renewed. 
The cars are equipped with unit-type door latches allow- 
ng individual doors to be opened separately. Wrought- 
steel door frames, AB brakes and vertical-type hand 
brakes will be applied. Other work done includes neces- 
“ary repairs to trucks, underframes and miscellaneous 
parts as needed, and cleaning and painting the under- 
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frames. The cars as completed meet interchange require- 
ments for rebuilt cars. 


Fabrication of Material 


All holes in the center side sheets and in the inter- 
mediate side sheets are stack drilled. In the case of center 
side sheets, there are 198 holes per sheet which are drilled 
by stacking and clamping together ten of the 5/16-in. 
sheets at one time. With the arrangement used two 
helpers complete the drilling of ten sheets in an eight-hour 
day, including all time spent for loading on the jig, align- 
ing and clamping. Stack drilling requires only about one- 
fifth as many man-hours as the former method of punch- 
ing the outside holes and burning out the inside holes. 
Formerly three mechanics and three helpers were assigned 
to this job and required a total of from 80 to 90 man- 
hours for ten sheets; under the present arrangement the 
same task is completed in 16 man-hours. A similar ratio 
exists between the old and the new method on the inter- 
mediate side sheets, the main difference being that the 
time in both cases is shorter as there are only 124 holes 


in these sheets. 
Drilling holes in the side sheets is done by a Toggle 


(97) 79 


=, БИЕ ЫЛЫАН Os DUK E e e —À—À— 


* ^ 


A LES VS 


The underframes are raised for removal of the trucks by two 
pairs of air jacks of the type shown at the left—After being 
raised by the jacks, the underframe is supported on two oak 
horses while the truck is being repaired on the adjoining track 


Truck repair area showing jib cranes, wooden flooring and 
storage of some small parts 


A Va-ton air hoist mounted on an air motor-driven traveling 
crane handles the side sheets for stack drilling, for storage 
after drilling, and for mounting on the car body 


Bug electric drill which is lifted bv the crane to the top 
of the stacked sheets and is operated and moved by hand 
from hole to hole by two helpers. The sheets are lifted 
one at a time by a 14-ton air hoist mounted on a traveling 
crane which is moved along supporting rails by an air 
motor. They ате unloaded directly from a freight car by 
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this crane and placed one at 
which holds the sheet in positic 
After ten sheets have been pla 
appropriate sides flush agains 
the master sheet or template is 
The 11 sheets are then clam 
clamps, and one of the corner 
up bolt is applied to this hok 
gether by hammering a key in 
The opposite corner is then d 
together in a similar manner 
fitting-up bolt. The remain 
drilled, including both those a 
in the remainder of the sh 
method, could not be punched 
all holes have been drilled 
stacked by the crane oppositi 
will be applied to the car. 

The hoppers, cross-bearer 
hoppers and door hopper fr 
gether for unit assembly to 
likewise used to apply the ‹ 
hinges to the door. 

Material is cut and forme 
shop, which is equipped wi 
6-ft. power shear, a single-he 
ing press, all electrically dr 
are located at the punch and a 
operated chain hoist is locate 
monorail, on which are su 
1-ton chain hoists, runs the k 
about ten feet beyond the « 
stationary crane is located o 
end and a 2-ton crane outsic 

Material enters the fabric 
stock and leaves the east e! 
assemblies, the latter being : 
of the east end. Material de 
shop by a crane truck is carr 
rail crane for cutting, punc 
Finished parts are carried o 
on the monorail crane fror 
directly to the 1-ton sta! 
alongside the assembly tra 
fabricating shop or sub-as 
work are deposited by this « 
which they will be applied 
loaded on pallets for mover 

Hinges and locking devic 
doors on a door assembly | 
car set of eight center door 
frames of which remain 
assembling and fitting the | 
of a length of scrap rail abi 
the bottom of the frame, 
iron against which the to] 
14 in. thick are welded to 
locations to give the prop 
and the frame on the car. 
eral feet in front of the ji 

After the door is placed « 
are applied, the holes теа 
place. The hinges and loc 
place. The doors are plac 
crane truck on a flat car f 
a location opposite to wh 


Assembl; 


The assembly line is di 
which the work performe 
at each is as follows: 


Position 1— (Two cutters and two helpers). Rivets in 
the side stakes and top chords are burned off with a cut- 
ting torch and backed out with an air hammer. One rivet 
is left in each of the three sections of the side sheets— 
one center and two intermediate sheets—and on the two 
end sheets, to hold the sheets in place for cutting and 
removal as scrap. The sheets are marked off in rectangular 
sections approximately 2 ft. by 5 ft. and cut up for scrap. 
The four bolster stakes, the two pairs at each end of the 
car, are left in place to hold the top side chords unless 
repair or straightening is needed. Other side posts are 


removed, 


Position 2==(One cutter and one helper). A single 


horizontal cut is made across each end sheet. The rivets 
that hold the four sill hoods, the three cross-bearers and 
the three tie posts are cut, and then the parts themselves 
are cut in two for removal, After removal, all these parts 
are thrown to one side of the car by the helper. While the 
car is in this position, any top chords that happen to be 
bent are removed for straightening. 

Position 3—( Two cutters and two helpers). The slope 
sheet, hoppers and doors are cut into scrap, and a vertical 
cut taken on each of the end sheets. АП this scrap is then 
stacked to one side of the car by the helper. 

А scrap car is set opposite to positions one, two and 
three on the adjoining track, and the scrap is loaded by a 
crane truck into this car from the piles opposite the three 
positions, 

Position 4— (One cutter and one helper). In the posi- 
tion the bottom bolster cover pan rivets and the draft gear 
lug rivets are cut. Any miscellaneous parts, which will 
vary from car to car and which require repairs, are re- 
moved in this position. 

Position 5==(Two mechanics and two helpers). The 
car is jacked up on four air jacks which slide in and out 
at right angles to the repair track. After jacking, the 
underframe is set on two horses for removal, repair and 
reapplication of the trucks to the car. The draft gears 
are dropped for inspection, repair and renewal of parts. 
New rivets are driven in the draft gear lug, the castings 
and the bolster bottom cover plates. The draft gears and 
couplers are reapplied. In this position the car is also 
given the proper side bearing clearance. 

Position 6==(One helper). The helper removes all 
rust on the center sills with an air hammer and blows it off 
with pressed air. 

At the completion of work at Position 6, all stripping 
and cutting down operations are completed. Position 7 
begins the building up of the car. 

Position 7—( One mechanic and two helpers). All side 
and end chords which were removed at Position 2, and 
any top chords removed for repairs at Position 2, are re- 
applied. Miscellaneous items which vary from car to car 
and may have been removed at Position 4 are also re- 


applied here. 
Position 8==(One painter and one helper). Under- 


frames are sprayed. 

Position 9=(One cutter, two mechanics and four 
helpers). The holes in the center sill for the hood rivets 
are burned out. The three cross braces and the four 
center cross hopper sheets and supports are applied, in- 
cluding the reaming and driving of 36 rivets. At this 
position the two top end sheets are applied, as well as the 
four end side sheets, two end sheet bottom flanges, the 
center cross hopper sheets, two intermediate cross hopper 
sheets, eight hoppers and frames, two long side sill angles 
which run from bolster to bolster and connect with the 
channel section at the bolster stake, and the four long 
center sill hoods. 

Position 10—(One mechanic and one helper). АП 
holes in the parts applied at position 9 are reamed. This 
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The sheets are positioned for drilling in this two-sided jig, 
against which the two far edges rest—When ten sheets have 
been thus placed, a master sheet is lowered into place on 
top of the group—After clomping with C-clamps, and later 
with fitting-up bolts and wedges, the ten sheets are drilled 


simultaneously 


Two men operate the portable drilling machine shown here 
ready to begin drilling a hole in the left-hand corner of the 
sheets—The machine is lifted onto the group of clamped side 
sheets by means of the traveling crane, after which it is moved 


by hand from hole to hole 


The eight frames shown above on the door assembly jig remain 
permanently in place on the jig for assembling and fitting the 
doors—Shims !/4 in. thick are welded to each frame at various 
locations fo give the proper clearance between the door and 
the frame when applied to the car 
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comprises a total of 486 holes, most of which are 5¢-in. 
diameter with some of 34-in. diameter. 

Position 11— (One mechanic and three helpers). The 
rivets placed in the 486 holes reamed at position 10 are 
driven. 

Position 12— (Two mechanics and four helpers). At 
this point are applied the two large center side sheets, the 
four intermediate side sheets, the fourteen side posts, the 
six inside post braces and the twelve inside post angles and 
fillers. This work is done opposite the location where the 
center and intermediate side sheets are drilled. These 
sheets can be hung directly by the 4-ton air hoists on the 
traveling crane from where they are stored aíter drilling. 

Position 13—( Two mechanics and two helpers). The 
superstructure holes are reamed, comprising a total of 
1,294 holes 5% and 34 in. in diameter. Safety appliances, 
such as the grab irons, brake step boards and hand brakes, 
are applied. 

Position 14—( Three mechanics and nine helpers). The 
1,294 rivets in the superstructure are driven. 

Position 15— (One mechanic and two helpers), Eight 
hopper doors are applied to the car. 

Position 16==( One mechanic and one helper). All air 
brakes, parts and piping are applied. 

Position 17—('Three welders and one helper). All 


The degree to which the car is stripped is shown by this view 
of a hopper car after leaving Position 6 at which the cutting 
down, stripping, and cleaning operations are completed 
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welding is done here. A bead is 1 
exposed car interior which open 
for this, as well as all for other o 


ations, is furnished bv por 
welding generators. 

Position 18==Two helpers 

Position. 19==One _ рате 
car complete. 

Position 20—4One painter 
car. 


A LITTLE For FREIGHT Cars, 
duction in the United States « 
than ever before in peacetime 
making capacity now stands 
more than ever before in eith 
now under construction will 
more by the end of the pre 
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A.W.S. Forum 
On Welding Practices 


This article is a continuation of an abstract of the dis- 
cussion at the open meeting on welding sponsored by 
the Railroad Welding Committee of the American Weld- 
ing Society during its 1948 annual meeting at Philadelphia 
on October 26. The first part appeared in the January, 
1949, issue of the Railway Mechanical Engineer; the 
remaining parts will be published in following issues. 


Passenger Car Welding—Continued 


Q.—One process mentioned was the inert-are spot- 
welding process. Could that process be explained? 

A.—One of the manufacturers has made a small gun 
that weighs about three pounds. It looks somewhat like 
a stud gun only it is smaller. It is plainly an inert-gas 
shielded-arc welding gun. They hook that up to an a.c. 
transformer, usually of high amperage, five or six hun- 
dred. They put an automatic timing device on it. They 
make a spot weld by simply putting the gun in place and 
initiating the circuit. You have your shielding gas come 
out for three or four seconds, then the arc strike is auto- 
matically maintained for a pre-set period, and during that 
pre-set period you actually melt through your top sheet 
and fuse a weld into the second sheet. We had one of the 
units. We used it for a while experimentally to get the 
laboratory reaction on it but you never find out how good 
those processes are until somebody starts trying to use it 
8 to 16 hours a day. 

Qn applications of that type we use extensively the plug 
welding process in the fabrication of our locomotives, in 
which the sheet is punched and a plug weld is made with 
the are. This is similar, but the problem as I understand 
it--this was called to my attention by a welding engineer 
—is that you have to have the sheet in intimate contact 
with the member to which it is welded. That is one of the 
serious limitations of this process. If you set out to have a 
structure in which the members are very straight and very 
carefully formed, I believe the process will he very ap- 
plicable, but if you use normal structural members and try 
to use this process on normal structural members where 
it is difficult to straighten, or you don't want to straighten 
It, it is not applicable. In other words, where the sheet 
can be one-sixteenth away so you can line the sheets up 
pertectly with a straight edge, then the plug weld is a 
much more applicable method than this one. 


Q.—Has any investigation been made with regard to 
the distortion caused by spot welding passenger car sides. 
How does the distortion caused by seam welding compare 
with that resulting from the spot welding? 

A.—The distortion from seam welding would be quite 
à great deal worse than it would be for spot welding, be- 
cause m spot welding vou heat limited areas at some given 
distance apart, an inch or two inches, whereas in seam 
welding vou are heating the entire area where you are 
making the weld, The seam-welding distortion would be 
imply proportionately greater. 


Freight-Car Welding 


Q.—There are а lot of freight-car welding problems, 
Particularly. the ones concerned with the interchange 
rides. There are so many things what we are prohibited 
from doing in welding that a thorough discussion of those 
things might be helpful in getting some changes. Does 
anybody have any problem in connection with freight-car 
welding? А | 

A—Under Rule 23 we are prohibited from welding 
handrails. If we can build an all-welded car we can 


Roilway M 
FEBRU RY Tica Engineer 


weld a hand rail for a brakeman to hang on to. I would 
like to see that rule revised to permit welding handrails 


and other safety appliances too. 


Q.—Welding engineers are reluctant to feel that they 
can weld the entire side of a freight car and not weld 
the attachinents to it safely. Has anybody any sugges- 
tions? 

A.—One of the reasons that the rule hasn't been done 
away with is because formerly these handrails and grab 
irons were repaired at rip tracks all over the country 
and some of the welders weren't competent or weren't 
under competent supervision, and they weren't reallv 
welded. I don't think that is true any more. I would feel 
safer if a hand rail was welded than if it had a rivet in it. 

The competence of the welders is a most important 
factor to get the thing straightened out. Right now we 
have no standards as far as the operators are concerned 
on any railroad that I know of or in any car shop. Up 
to this point I don't believe there are any set standards 
as far as welding operators are concerned, that is, quali- 
fication standards, and until such time as those standards 
are set and the operators are required to meet them I 
don't believe we will ever be able to eliminate the riveting 
of safety devices. But I believe that if we can rest assured 
that our operators are going to give us a good job, then 
we have taken a step to eliminate riveting. 


Q.—Do you mean general qualification tests for opera- 
tors on the railroads or specifications for welding the grab 
irons themselves? 

A.—I mean the general qualifications for operators on 


railroads. 

Q.—41 think there are some qualifications and standards. 
clre they accepted by the A.AR.? 

A.—There is some misunderstanding. The A.A.R. 
regulation, as far as qualification of welders, is definite. 
Previously it was made on a fillet-weld test basis, and 
we found that that wasn't sufficient to cover many of 
the state and insurance regulations. Now it has been re- 
vised so that it covers А.5.М.Е. qualifications. You can 
use either one of them. But Rule 23 definitely states 
that any man working on repairs of freight or passenger 
cars on any parts where welding is allowed has got to 
pass that qualification test, and that each shop has this 
record available for апу A.A.R. or Т.С.С, inspection at 


any time. 


Box Car Interior Seaffolding 


The design, application and handling of the interior 
scaffolding used in box car construction at the Illinois 
Central Centralia, IHI, shops has resulted both in freedom 
from interference between different groups of workers 
on the same car and in simplification of assembling, dis- 
assembling and transporting of the basic. component 
members of the scaffold. The scatfolding is put in place 
alter the sides are hung, and is employed for a group of 
operations on the upper half of the car which are per- 
formed at three consecutive spot locations, 

The scatfolding is used for fitting up and riveting the 
ends to the sides, for applying the corner post and corner 
caps, for welding the seal plates on top of the corner post, 
and for driving the rivets that fasten the roof to the side 
plates. While the scatfold is in position it permits the 
workmen to perform these tasks without. mterferring 
with other men doing such work on the lower part of the 
car as welding the tloor stringer supports and floor string- 
ers or applying the twelve side rivets. After providing a 
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Interior scaffolding which permits welding and riveting to be 
done on the upper half of the car without interfering with 
similar operations on the lower part 


sturdy and safe working platform for the operations on 
the upper part of the car in which the scaffolding is used, 
it is assembled into a bundle and carried back to the first 
position by the shop traveling crane. 

The main supports for the scaffolding consists of six 
angles, 2 in. by 2 in. by 1/4 in., extending between the 
car sides. Each angle is reinforced across the center por- 
tion to within 18 in. of each end by a length of strap iron 
1/2 in. by 1-1/2 in. welded to the vertical leg of the angle. 
The angles are secured in place to the center row of the 
side lining furring clips with 1/2 in. bolts, and boards are 
laid lengthways and crossways in the car as required. 


Multi-Position 
Brake Valve Holder 


Minor repairs, parts replacement, and cleaning are made 
easy to the emergency portion of AB brake valves by a 
holding jig developed at the Union Pacific shops in 
Omaha, Neb. When secured in the holding jig the emer- 
gency portion can be positioned at whatever angle is most 
convenient for the job being performed. 

The holder consists of an outer member, bolted to a 
bench, and an inner member which holds the emergency 
portion. Both are made of Y&-in. steel. The inner mem- 
ber is made by forming a strip of steel the depth of the 
emergency portion to the approximate contour of the 
bottom and two-thirds of the sides of the emergency 
portion. The emergency portion fits snugly into this mem- 
ber and is secured in place with a bolt through the bot- 
tom of the holding piece. 

The outer member is also made of a strip of steel of 
the approximate width of the emergency portion depth. 
It is formed to a channel shape and has two holes in the 
bottom through which it is bolted to the bench. A short 
bolt is located about 3 in. below the top of the outer 
member on each side. These bolts run through the near- 
est side of the inner member and are riveted over on the 
inside edge to form a support about which the inner 
member pivots. 

The inner member is retained either vertically or at 
any angle set by tightening a valve wheel. A stud, threaded 
on one end to accommodate the hand wheel, is attached to 
one side of the inner member. The portion of the stud be- 
tween the inner member and the hand wheel fits through 
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a Y%-in. slot. The slot is i 
circle, the center of which 1: 
member. As the inner mem 
the stud moves through a cii 
the slot. When the inner 
angular position it is reta 
wheel. 


The holding jig 


The emergency portion o 
position with the valve h« 
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Air-Conditioning Equipment 
Maintenance* 


Air conditioning of railway passenger cars was started 
with a few test cars about 1930 and continued in test 
stages for several years. Failures of equipment were many 
during the test and development stages and, in spite of 
many years experience, are still far in excess of what 
they should be and many tests are still being conducted 
to improve equipment. 

In order to combat air-conditioning failures, all rail- 
roads have set up instructions for the maintenance of air- 


This report presents con- 
siderable practical infor- 
mation and numerous sug- 
gestions for improved 
maintenance practices de- 
signed to reduce failures 
of air-conditioning equip- 
ment which cause needless 
expense, criticism and loss 
of business to railroads 


conditioning equipment, which require that certain work 
be done daily, monthly, annually, etc. This work varies, 
depending upon the type of equipment used, and this 
committee is not going into detail as to what checking 
is required, inasmuch as this was thoroughly covered by 
a paper read at a C.D.O.A. meeting, October 23, 1940. 

At the present time we have five well known air con- 
ditioning systems: electro-mechanical, Pullman mechan- 
ical, steam-jet system, ice-activated and engine-powered. 

We have many mechanics servicing air-conditioning 
units. Some of them are thoroughly familiar with all 
phases of the equipment, while others have but a partial 
knowledge due to handling only certain parts of equip- 
ment. Therefore, it is absolutely necessary that we con- 
tinuously school maintenance forces and keep them up- 
to-date on all features, improvements, etc. 

Inspection of air-conditioning equipment is very im- 
portant and should be made by competent men imniedi- 
ately on receipt of cars in terminal, so that they will be 
in а position to know what heavy work is required on 
train in the shortest time possible. This will give super- 
visors an opportunity to lay out the work in order that 
trains may depart with all equipment functioning prop- 
erly. Inspections should consist briefly of visual check of 
lamp-and-generator regulating equipment to make cer- 
tain they have been operating. Air-conditioning should 
be turned on at the panel and the system put into opera- 
tion; a cooling check should be made of the car; elec- 
trical cireuits should be tested for grounds; filters should 
he inspected to insure against excessive amount of dirt 
which will retard movement of air, and visual inspection 
should be made of underneath equipnient to insure proper 
ireon level, condition of belts, drives, hangers, compres- 
sors, condensers, and evaporative condensers. Batteries 
should be checked and if low immediately put on charge. 

l'his should be followed up by assigned service forces 
who will perform daily or periodical service as required, 
depending on the type of equipment in use. At times it 
may be necessary to supplement this force by an addi- 
tonal gang to handle any emergency work brought to 

light by inspection. l 

Periodical service is essential to good operation, for no 
matter how religiously daily service is performed it will 
not mean much in keeping down failures unless at speci- 
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ficd times forces go into equipment in detail. Time con- 
sumed in periodical servicing depends entirely on the type 
of equipment involved and instructions put out by various 
railroads. It is important that points performing this 
periodical service enter proper record on car service card 
so that the next terminal handling car can readily deter- 
mine the type of work required prior to departure. 

Annually all operating parts of air-conditioning and 
component electrical equipment should be overhauled, 
with the exception of those items which, from past experi- 
ence, it is known annual overhaul is not necessary. 

When cars are removed from service for shopping, all 
air conditioning and electrical equipment should be re- 
moved for complete overhaul and cleaning, air ducts to 
be inspected for leakage and thoroughly cleaned; filter 
frames and seals inspected and repaired. Car should be 
given an air-distribution test to assure equal tempera- 
ture throughout. 

To insure proper maintenance of this equipment, it is 
essential that proper and adequate facilities be provided 
for testing, maintaining, and pre-cooling of cars; also that 
forces be increased in ratio to increase in equipment. 

It is the recommendation of this committee that a deti- 
nite educational program be established on all railroads, 
and where possible an air-conditioning and electrical in- 
struction car be provided for this purpose. This car 
should be supplied with operating equipment for demon- 
stration and trouble shooting purposes, and should also 
carry projector equipment to be used by instructor for 
explaining various parts of air conditioning and electrical 
control circuits. Forces properly educated and interested 
in their work will greatly reduce air-conditioning failures. 

The primary feature with which all maintenance forces 
should be familiar is the refrigeration cycle of the par- 
ticular unit involved. We are unable at this time to go 
into details of all systems, but would like to demonstrate 
the workings of a mechanical refrigeration system, show- 
ing in detail the working of refrigerant throughout the 
entire system. (A representative of the Frigidaire Cor- 
poration here used an ingenious cut away model to ex- 
plain principal details of heat transfer, etc., and answered 
numerous questions from the floor.) 

The report was prepared by a committee of which С. A. 
Schaffner, general supervisor of air-conditioning, C. & 
N. W. was chairman. 

Discussion 

C. E. Smith (Frigidaire Corp.) said that three-quarters 
of all air-conditioning failures are caused by moisture get- 
ting into the Freon line and suggested when necessary to 
break these lines for any reason they must be kept abso- 
lutely clean and dry. 

Chairman Schaffner urged further education of both 
operating and maintenance crews if railroads expect to 
get reasonable reliability in performance of air-condition- 
ing equipment. He reported favorable results with a 
specially-equipped air-conditioning instruction car which 
the C. & N. W. fitted out and sent over the system on a 
two-months trip last year. He said that the interest at 
division points and terminals was exceptional and the 
resultant better general understanding of a.c. equipment 
operating features and maintenance made a marked re- 
duction in failures. 

H. L. Hewing ( Milwaukee) asked how to prevent con- 
densation in overhead drip pans from overflowing at 
times and damaging car interior finish. The only answer 
seemed to be to make sure that the drip pan is of ample 
size and that the drain pipe, also of sufficient size is kept 
clear, as there is always condensation when air passes 
through the cooling coils, 
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Jinxed Diese 


S Axpuovsk gossip built a new Dieselelectric shop for 
the S. P. & W. at Plainville two years ago. Nice shop it 
was, too! The building of glazed white brick and steel 
sash fitted with prism glass to get maximum daylight with 
minimum glare resembled a modern college classroom, or 
perhaps a hospital building more than it did a railroad 
shop. Inside the building a little imagination was needed 
to see the hospital resemblance. For one thing, everything 
was clean, bright and cheerful. The light colored enameled 
walls and ceiling, clean as an operating room, elevated 
platforms on either side of four pits resembled concrete 
work ina government building more than the kind usually 
seen in a railroad shop. The pits of smooth finished con- 
crete, treated to prevent seepage of moisture, were lighted 
and had receptacles for plugging in additional lights on 
motor-driven tools. 

The workmen, too, were clean, some of them wore white 
coveralls, while others assumed matched suits similar to 
ones worn by large company-owned filling station at- 
tendants. The work was clean too, even the most sloppy 
mechanic couldn't help but be more careful in such а shop. 

The lighting was an electrical engineer's dream—six 
footcandles or more at working level of benches and ma- 
chines, without a glare. 


Ber why go on! Sandhouse talk lays no brick and mixes 
no concrete. The proposed Diesel-electrie shop at Plain- 
ville is still in the blueprint stage, and if, and when, built 
may resemble very little the castle in Spain built by the 
sandhouse gang. 

In the meantime, the Diesel-electric shop consists of 
four stalls in the roundhouse with a wooden firewall that 
somewhat hinders the noise and smoke and dust coming 
from the part where the steam locomotives are stored and 
worked. The platforms alongside two pits were built of 
bridge timbers by the bridge gang. The pits are серу in 
wet weather and, despite innumerable washings, still ooze 
oil in warm weather, Definitely not a Diesel supervisor's 
idea of a place to repair and maintain Diescl-electric loco- 
motives, but many railroads like the S. P. & W. are doing 
an excellent job in no better place, and hoping that condi- 
tions will some day allow a Diesel shop similar to the 
hot air edifice of the sandhouse. 

It is even possible that such a shop would help eliminate 
jinxed jobs such as the one on the 9013. The 9013 was 
the first heavy overhaul of a big Diesel freight locomotive 
at Plainville. 

Jim Evans, the roundhouse foreman, didn't. bother 
the Diesel shop much: he left mechanical details to Ed 
Martin, erstwhile machinist and Diesel maintainer. Ned 
Sparks, promoted to lead electrician was in charge of the 
electrical work. Sparks too had lost lots of sleep riding 
Diesels as a maintainer. Ray Johnson, system supervisor 
of Diesel eauipment, spent many hours in the Diesel shop 
while the 9013 was being repaired, as did H. H. Carter, 
Master Mechanic for the Plains Division. 

Everyone concerned was particularly anxious for the 
job to be a success. There was a general feeling around 
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operations, the train had lost still more speed and when the 
throttle was wide open the meter hand kept inching over. 

He started to reduce throttle, then remembered it wasn't 
necessary when shifting the transition lever to or from 


either of the shunt positions. : А Ra 
At the moment the bell in the No. 2 unit started ringing. 


Johnson and Martin almost fell from their seats in a 
concerted rush to find the trouble. 


Examination of the oil screen showed it was not even 
partially clogged. Then the pair started a dandruff- 
digging duet while the remaining two units of the locomo- 
tive labored up the hill. 

If the grade had been five hundred feet longer or a 
fraction of a degree steeper, it wouldn't have made it. The 
transition meter needle was hovering in the red while the 
engineer tugged at the throttle, eyed the air gauges, and 
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++. Some of the workmen wore white coveralls, while others assumed matched suits . 


The engineer became confused again when the bell 
started ringing and jerked his hand from the transition 
lever as though it had bit him. 

“Better drop her down in No. 1 position,” the fireman 
advised as he watched the indecision of the engineer. 

The engineer moved the lever to the No. 1 position. 
The transition meter hand dropped back, then started 
to move toward the red again and the train lost speed. 

_ The two Diesel men found the cause of the ringing bells 
т the No. 2 unit. The engine was idling, the low oil 
Pressure indicating light was burning. They looked at the 
temperature gauge and saw that it indicated low, rather 
than high temperature. They seemed to be thinking to- 
gether. Each of them rushed to the oil tank to see if the 
oll supply had been lost by leakage. There was plenty 
of oil, “Maybe the filters are clogged,” Martin suggested. 

Shouldn’t be,” Johnson replied, "they're brand new.” 

.owever, he moved the valve handle so the oil would be 
directly through the other filter element. 


R 
акам ien! Engineer 


intermittently shoved brake valves to release position in 
case brakes had leaked on. Then gradually, the meter 
needle wavered towards the left. The speed indicator be- 
gan to creep up and the engineer breathed a sigh of relief. 


Т nere was about five or six miles of fairly level track 
east of the grade coming out of Clear Creek, then about 
half a mile slightly down grade, then up-grade again, 
longer and steeper than the Clear Creek hill. 

In the No. 2 engine room, Johnson and Martin moved 
the isolation switch to start position and killed the Diesel. 
Working swiftly, they examined the oil pump for pos- 
sibility of a sheared shaft. They examined the relief valve 
to see if it was stuck and gave the stem a turn to increase 
pressure, just in case. 

By this time, the train had reached the slight down 
grade. There was no speed restriction except that of the 
locomotive, so the engineer left the throttle open and she 
was doing well over sixty when the grade was reached. 
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"Let's try it and see what happens," Johnson suggested. 

"Okay," Martin agreed. "If she quits on this hill, we'll 
not make it over." 

Johnson started the engine, then using the lay shaít 
lever, brought it up to speed before moving the isolation 
switch to "Run" position. The oil pressure gauge seemed 
to hesitate a moment, then came right on up as it should. 

With the three units pulling, the locomotive walked up 
the grade like a kid going to the store for candy. Johnson 
and Martin stood in the engine room anxiously watching 
the gauges. The oil pressure was okay. The engine was 
running like a new one. They decided to go back to the 
rear cab to get out of the ear-pounding noise and heat of 
the engine room. 


"Can't figure it out," Johnson said when they were in 
the cab. 

"Me, either," Martin shook his head. "We checked 
practically everything except the sump pump. Maybe it is 
not picking up the oil from the sump, and taking it back 
to the strainer chamber. 

"Don't believe that is the trouble," Johnson said as 
though thinking aloud. "But we can check it fairly easy." 
He started back to the engine room, Martin tollowing. 

Before they reached the No. 2 engine the oil pressure 
had dropped again, and the engine was idling. 

Fortunately, there were no more heavy grades between 
there and Sanford, and the two À units could handle the 
train. At Sanford, they met the 9018 which had a train of 
empty cattle cars. After some telephoning. and a short 
delay, the two locomotives exchanged trains, the 9018 
going east with the loaded cattle cars, and twenty-one 
more picked up at Sanford. The 9013 headed west back to 


Plainville with seventy-one empties which wasn't full load 
for the two units. 


[LS the way back, Johnson and Martin made every effort 
to find what was causing the oil pressure to drop. They 
finally decided the oil pump was at fault. 

The 9013 reached Plainville at 3:40 that afternoon. 
Martin immediately got mechanics started removing the 
oil pump while other men were examining the bearings 
of the other defective unit. 

All of the main bearing caps were removed and the 
bearings inspected. Two of them showed signs of having 
been hot. The No. 6 main bearing particularly was cut, 
indicating dirt or grit of some kind had caused the bear- 
ing to run hot. Fortunately, the trouble had heen de- 
tected in time to avoid damaging the crankshaft. 

All new bearings had been put in when the engine was 
overhauled, so it was only necessary to renew bearing 
shells of the two that had been heating. After discussing 
it with Johnson, the new bearing shells were put in at 
another place and shells that had been run used for the 
No. 6 bearing. 

"Whatever you do, be certain that no dirt gets into anv 
of the bearings," Johnson cautioned the mechanics doing 
the work. “It seems that someone wasn't careful enough 
the first time," he added. 

When the oil pump was removed from the engine of the 
No. 2 unit, Martin told the machinist to put it on the 
bench. “I want to see if I can find anything wrong with 
it," he added. 

The oil pump had not been replaced during the overhaul 
and showed some wear. А piece of lead fuse wire run 
between the teeth of the pump gears showed less than 
twenty-five thousandths of an inch backlash between the 
pump gears. Likewise, other clearances were within oper- 
ating limits. 

“Danged if I can find enough wear to keep this pump 
from working." Martin said to Johnson, who was watch- 
ing with considerable interest. 
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Motor cars have pantographs and all cars are equipped with a roof-mounted bus and air-operated bus couplers 


heading Adds Cars to MU. Fleet 


One of the four a.c. traction motors used on each car 


Tre Reading Company will soon place in service eight 
new motor-trailer car combinations designed for multiple- 
unit operation from an 11,000-volt single-phase, 25-cycle, 
ac. overhead trolley wire. The motor cars are being manu- 
factured by the American Car & Foundry Company, 
and trailer cars are being converted by this same company 
trom steam passenger coaches furnished by the railroad. 
Electrical propulsion and control equipment for the two- 
Car units is being supplied by the General Electric Com- 
Dany. From an operating standpoint, the new units will 
һе duplicates of the Reading Company's present electric 
suburban equipment, thereby permitting the operation of 


Control Engineering Division, General Electric Company, Erie, Pa. 
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By E. б. Frank* 


New cars with four motors 
have characteristics per- 
mitting operation in trains 
with older two-motor cars 


both old and new cars in the same train. New cars will 
incorporate the latest design improvements consistent 
with the operating conditions. 

The motor cars are of combined steel and aluminum 
construction, and will weigh approximately 150,000 Ib. 
complete. They are 72 ft., 111% in. long, and have a seat- 
ing capacity of 86 passengers. The trailer cars will weigh 
approximately 112,000 1b., and have a seating capacity 
of 88 passengers. Their general exterior appearance will 
be the same as that of the motor cars. The interior of 
the car is painted in three tones of grey. All hardware and 
light fixtures will have a sanded nickel finish. 

Each of the new units will consist of a motor car, 
powered with four traction motors, and a semi-per- 
manently coupled trailer car. Operator's stations at both 
the front and rear of the two-car unit are provided by 
one station each in the motor and trailer car. The equip- 
ment is designed for a maximum operating speed of 70 


m.p.h. 
Current is collected by means of a sliding-shoe type 


(107) 89 


pantograph. The high-voltage power is transmitted be- 
tween cars by a roof-mounted bus which is connected 
between units by an air-operated bus coupler. The motor 
car contains the complete electric equipment consisting 
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Storting 
Contactor | 
Line 
IL Breaker 
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Supply 


Connections for the "balanced-beam" relay 


of: propulsion equipment ; blowers for cooling propulsion 
equipment; and auxiliary, control and protective equip- 
ment. 

The pantograph, lightning arrester and 11,000-volt bus 
are roof-mounted; while the remaining equipment is 
mounted beneath the car. The trailer car contains only 
the auxiliary, control and protective devices necessary 
for its own operation. 

The transformer, located on the motor car, reduces 
the 11,000-volt power motors and auxiliaries. The four 
traction motors are of the General Electric Company's im- 
proved single-phase a.c., series-wound, commutator type. 
Thev are connected two in series, with two groups in 
parallel. Motor speed is varied by connecting the motor 
circuit to various voltage taps on the transformer 
secondary 

An "air-core" preventive coil is used to permit con- 
tinuous application of power during acceleration, to re- 
duce current surges due to voltage changes, and to 
minimize distortion of the a.c. wave. To assure smooth 
acceleration, the transformer secondary voltage is in- 
creased in seven steps. Four of these are obtained directly 
from the transformer through contactors as shown in 
the main power circuit wiring diagram. The remaining 
three are obtained by having two contactors closed 
simultaneously across the preventive coil, which is then 
used as a voltage divider. 

There are three running speeds which may be selected 
bv the master controller at the operator's station. In the 
normal operation, the controller is placed in the high- 
speed position, where it can be held by the safety foot 
switch. With the controller in this position, acceleration 
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through the seven steps takes 
the control of a system of rel: 
and comfortable rate of accek 
relay which prevents the conn 
to a higher voltage tap on the t 
current has decreased to its n 
connected through a current ti 
motor circuit. 

Wheel-slip protection is obt 
transformer combination. WI 
sults in an unbalance of voltag 
motors connected in series. T! 
ates the relay, removing powe 
A time delay relay prevents re 
the slipping has stopped. 

Transformer overloads, or : 
primary circuit, operate the 
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Rear view of the main 
control group 


statically controlled relay which removes the traction- 
motor load from the transformer. This relay must be 
manually reset after the transformer temperature has 


decreased to a safe value. 
Pressure-operated air relays are installed to measure 


the air pressure in the ducts leading to the transformer 
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and to each pair of traction motors. The transformer air 
relay prevents the closing of the traction-motor contactors 
until sufficient cooling air is being delivered to the trans- 
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A 25-ton General Elec- 
tric Diesel switching lo- 
comotive at the steam- 
electric power station 
of the Potomac Edison 
Company, at Williams- 
port, Md. The Potomac 
Edison is one of nine 
utilities which replaced 
steam switchers with 
General Electric Diesel 
units during 1948—Since 
coal is plentiful at 
steam generating plants, 
most utilities have con- 
sidered steam the logi- 
cal and economical 
choice for coal handling 
and freight transfer— 
The increasing use of 
Diesels, however, indi- 
cates that this opinion is 
in question —A study 
made by ап eastern 
utility Med that one 
25-ton locomotive had 

fed an annual sav- 
ing of $4,200 


Кама Mee! 
FEBRUARY. аи Л Engineer 
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former. The air relay for each pair of traction motors 
prevents the application of power to them unless there 15 
sufficient cooling air. 
The traction-motor blowers are driven by induction 
motors, while the transformer blower is mounted on a 
shaft extension of the auxiliary motor-generator set. All 
of these driving motors are of the single-phase, squirrel- 
cage type using resistance split-phase for starting. The 
starting contactor of each motor is controlled by a 
"balanced-beam" relay. This holds the starting contactor 
closed during initial acceleration and then opens it as 
running speed is approached. The relav contact opens 
when, because of decrease in the motor-starting current, 
the voltage across the starting winding approached full- 
line voltage. This, in turn, opens the starting contactor 
and leaves the running winding of the motor across the 
line. The relay contact remains in the open position due 
to the fact that full-line voltage is induced in the starting 
winding by "transformer action" with the running wind- 
ing. 
The cars are to be placed in service on the Reading's 
$20,000,000 Philadelphia suburban electrification which 
handles the railroad's heaviest commuter traffic. [t is 
expected that the advances in design and construction 
incorporated in these units will be reflected in improved 
performance and increased economy of operation. 


* 
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Battery Tray Carrie 


Tue changing of batteries in Diesel-electric road and 
switcher locomotives, where the batteries are in a bat- 
tery box below the running board, can be done quickly 
with the carrier pictured. 

The carrier consists essentially of a frame made of 
pipe, mounted on casters. At the top is a track which 
extends two feet beyond the end of the carrier. The 
track extension is pushed into an open battery box, and 
a hoisting device which may be moved along the track 
is used to lift the batteries from the box and transfer 
them to the floor of the carrier or move them from the 
carrier to the box. 

The carrier is also used in placing trays at the end of a 
box car in which they are to be shipped. 

The carrier frame is made of 34-in. conduit with stand- 
ard pipe fittings where needed. The frame is 48 in. high, 
48 in. long and 26 in. wide. A floor of l-in. boards is 
secured over the bottom horizontal pieces, this floor add- 
ing to the strength of the frame. 

At both ends at the bottom, available angle iron was 
used, and two 4-in. wheels were used at one end and 
mounted without a swivel. Two wheels of the same size 
are mounted on swivels at the opposite end to aid in guid- 
ing the carrier. The two 3$-in. tie-rods shown at the 
end of the carrier away from the locomotive were used 
for added strength. 

The hoisting arrangement consists of a drum mounted 
on a shaft and operated by four handles. The tiller rope. 
which is 5/16-in. flexible wire cable, winds on and off the 
drum. 

Above the frame at both ends, an arch supports two 
parallel bars of flat iron mounted on edge. These bars 


*New York Central, North Bergen, N. J. 
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extend 24 in. beyond the end of tl 
tery box. 

A carriage rides on the top su: 
two parallel bars, This carriage ha 
operated locking device, and has 
face for easy movement. A 5á-in. 
carriage and runs back through a 
is a thumbscrew. This thumbscre 
rod and the rod holds the carriag 
tion. The rod is also used to pu: 
the front end of the carrier. 

The lifting hook or block (as 1 
crane) consists of two pieces of 
at the top and a pulley at the lowe 
headed rivet is attached at the to 
bar, with hooks at each end, ens 
of the tray. This bar is attached 
in. bolt. 

One end of the cable is attach 
the drum, the cable runs up thro 
ley which guides the cable onto 
pulley, the cable runs over the ca 
through the block pulley, and th« 
secured to the front of the carri 

In removing a battery tray, the 
tion with the track extension ove 
and the 5¢-in. rod locked with th 
sulated bar, which corresponds to 
into the lifting straps of the tra 


jn 


А battery tray being lowered to 
means of a winch after being removed from the battery box 
of a locomotive 


the floor of the carrier by 


on to the drum, and the tray lifted so that the rivet head 
at the top of the block enters a hole provided for it in the 
carriage. A hand-operated lock engages around the rivet 
under the head, and the weight of the tray is then sup- 
ported by the carriage. 

To move the tray out of the battery box, and in over 
the carrier, the thumbscrew is released and, by winding 
the cable onto the drum, the carriage, with the tray, 
moves in over the carrier. Again locking the rod with 
the thumbscrew, the tray is lifted so the lock can be re- 
leased and the tray lowered to the floor of the carrier. 
The 54-in. rod is used when a tray is being moved into 
the battery box. The tray is raised and locked to the 
Carriage, the thumbscrew released, and the rod used to 
push the carriage. 

As there is only 11 in. clearance between the top of the 
battery and the top of the battery box, the block and car- 
"age must be kept as short as possible so that the tray 
тау be raised enough to be moved out of the battery 
box. The condition of the floor around the locomotive 
will determine if two or more trays can be placed on the 
carrier floor and moved away from the locomotive, 


Jinxed Diesel 
(Continued from page 88) 


the trouble wasn't electrical. Besides, you know a lot 

more about the mechanical part than I do.” 

d ond bet too much on that," Martin grinned a 

troubl Sickly grin. “I'm just hoping there isn't any more 
ouble and if it shows up, you'll find it.” 


parks ot ready t zhi i ittle 
climbed a E dy to go, which required little effort, then 


instruction book, 


' of oil from the strainer chamber through 
the engine oil 
it up, through the 
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engine strainer, filters, cooler, and back to the strainer 
chamber. As he traced the diagram Sparks checked off 
each portion that Martin and Johnson had examined and 
passed as okay. 

While Sparks was checking the diagram, the locomo- 
tive started. He laid the book down and walked to the 
front end of the locomotive, checking and looking things 
over as he went. Oil pressure was okay in all units in- 
cluding the No. 2. He stayed a few minutes in the front 
cab, then returned to the rear end and picked up the in- 
struction book and looked at the diagram. Then he swore 
mildly under his breath. 

He knew that Martin and Johnson had done а thorough 
job of checking and there was only one point in the lubri- 
cation system where the trouble could be, if it was still 
there. 

He decided to see if it was still there. Returning to the 
front cab, Sparks told the engineer that he was going to 
cut out the two rear units. “I'll get them back on the line 
by the time you need them." 

Cutting out the two rear units made it necessary to work 
Nos. 1 and 2 at just about full load, which was what 
Sparks intended. 

The train had not gone more than five miles when the 
No. 2 unit quit—low oil pressure. Sparks moved the iso- 
lation switch to “Start” position, then hurriedly put the 
two rear units in “Кип” position. 

It would still be at least twenty minutes before all units 
would be required to pull the train. Nevertheless, Sparks 
worked rapidly but without too much rush. 

He found some fairly stiff wire and made a short hook 
on the end of it. Then he removed the cover from the 
strainer chamber, then took out the strainer and started 
probing with the wire. Almost immediately the wire 
caught something. Sparks fished it out. A wiping cloth 
in the opening from the strainer chamber to the supply 
duct had been hindering the flow of oil. When the en- 
gine was operating at full speed, sufficient oil couldn't get 
through to keep ир pressure. 

Sparks looked at the cloth, 
tossed it in the dirty rag 
further trouble. 

Back in Plainville next day, everyone, including the 
master mechanic, wanted to know how the trip came out. 

"Okay," Sparks told them. “No trouble at all. I just 
went along for the ride." 

Some days later, he confidentially told Martin about 
the wiping cloth. 


then wadded it up and 
can. The trip was made without 


A Santa Fe Diesel-electric takes sand at Winslow, Ariz. 


(111) 93 


Vapor OK-1625 
Steam Generator 


The Type OK-4625 steam generator 
for Diesel locomotives, recently an- 
nounced and exhibited by the Vapor 
Heating Corporation, 80 East Jackson 
boulevard, Chicago, to a large group 
of railway officers in Chicago, as men- 
tioned briefly in the January Railway 
Mechanical Engineer, is an exception- 
ally compact unit designed to give in- 
creased capacity, reliability and flexi- 
bility in supplying the large amounts 
of steam required for heating long 
passenger trains under extreme win- 
ter conditions, also cooling these 
trains in summer when steam-jet air- 
conditioning equipment is installed. 

Utilizing Intensi-Fired combustion 
and various other improvements, this 
generator is said to produce 2,500 Ib. 
of 99 per cent quality steam per hour 
at 81.2 per cent generator efficiency 
and with 20 per cent overload capac- 
ity. This is about twice the capacity 
of the present Vapor 1,600-Ib. steam 
generator, but the floor space required 
is practically the same. 

The relatively small size of this 
generator will permit installing dual 
units to secure 5,000 lb. per hr. capac- 
ity when required and give added 
reliability in service. The controls 
have been simplified and largely con- 
centrated in a cabinet at the front of 
the generator for more convenient ad- 
justment of controls and also for 
greater flexibility in locating the unit 
in the locomotive. This design per- 
mits full steam pressure to be ob- 
tained within two minutes from a cold 
start. 

The basic construction of the Vapor 
OK-4625 unit is similar to that of pre- 
vious models. It is a coil-tvpe steam 
generator with patented  stagger- 
coiled assemblies properly compen- 


Vapor OK-4625 steam generator as set 


up for display and test purposes at the 
Chicago plant 
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Control cabinet at the front of the steam 
generator with doors open to show in- 
terior equipment 


sated for expansion and designed to 
split into narrow films the combustion 
gases which flow in opposite direction 
to the course of water through the 
coils. The heat release is 1,000,000 
B.t.u. per cu. ft. of combustion space 
and the firepot is air cooled to permit 
delivery of a large amount of heat 
{тот the burner nozzles. The small 
quantity of steam and water in the 
coils makes it practically impossible 
to have a steam explosion. 

There are over 500 ít. of steel tub- 
ing with 170 sq. ft. of exterior surface 
in the inner, intermediate and outer 
coils of this generator. A fourth econ- 
omizer coil with about 59 ft. of tubing 
and 15 sq. ft. of surface area has been 
added which is located in the path of 
the exhaust gases as they enter the 
stack and reduces stack temperature 
to about 550 deg. F., thus increasing 
the efficiency. This short coil, replace- 
able with comparative ease, takes the 
main internal oxidation attack of 
heated water at the inlet and elim- 
inates the external corrosion formerly 
caused by acids resulting from con- 
tact of exhaust gases with sweating 
on the outer coil. 

A more efficient and hotter fire for 
steam generation is secured by the 
Intensi-Fired combustion which con- 
sists mainly of offsetting the blower 
so that air enters the firepot in a 
tangential direction. This gives a 
swirling action which assures better 
mixing of fuel and air and also more 
rapid transfer of heat to the coils. 
This generator operates at а lower 
stack temperature and higher oil effi- 
ciency than previous Vapor models. 
The pump runs at 900 r.p.m., com- 
pared with 1,200 to 1,600 r.p.m. for- 
merly required. The back pressure in 
the feedwater is reduced 20 per cent. 


NEW DEVICES— 
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COSTS BECAUSE.... 


ee ethe 29 AMCCW foundries where they are made 


are so widely spread from coast to coast that wheels 
are delivered to many users over shorter distances. 
MEMBER PL „= w. Yo: In fact, most American railroads have one or more of 
uU LI 
Amherst, №. 5. Kansas City, p these plants either on their line or very close to it. 
Atlanto, бо. Los Angeles, Call: 
: Texas KI 
Berwick, Po Marshall Whether it is Montreal or Houston, Boston or 
Birmingham, Mo: Montreal, P. 0. 
Boston, Mass- pittsburgh, P0. Tacoma, at each point in the list of foundry 
Buftalo, N. Y- Portsmouth, V6 locations, you will find (1) a reliable source of chilled 
Chicago, M- (2) Rochester, N- "- 
Cincinnati, Ohio qt. Louis; Mo. 2 car wheels and (2) a dependable outlet for 
Council Bluffs, lowa st. Poul, Winn: SO wheel scrap. Furthermore, AMCCW Membership is 
Denver, Colo salt Lake City, U* k i 
Detroit, Mich Sayre, Po: the mark of a company well in the forefront of every 
e t r 
Hammond, Ind. Tacoma, Wo К sound new development in improved wheel service. 
Houston, Texas Toledo, Ohio 
| 
. 445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL 
Americon Car & Foundry Co. Canadian Car & Foundry Co Griffin Wheel Co. 
Marshall Cor Wheel & Foundry Co. * New York Car Wheel Co. * Pullman-Standard Car Mfg. Co. 
ies Southern Wheel (American Brake Shoe Co.) 
February, 1949 
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Chambersburg General Utility Hammer 


hardened for wearing qualities said to be 
three times that of the usual ring. 

The Chambersburg utility hammer is 
the product of the Chambersburg Engi- 
neering Company, Chambersburg, Pa. 


Automatie 
Voltage Stabilizers 


Three new voltage stabilizer units have 
been added to General Electric's stand- 
ard automatic voltage stabilizer line. The 
new units are 115-volt, 60-cycle designs 
in 15-, 25- and 50-va. ratings. 

They provide a steady output of 115 
volts (+ 1 per cent for fixed, unity 
power factor loads) with input voltages 
ranging from 95 to 130 volts. 

Low case height and small size make 
them particularly suitable for shallow 
depth installations. 

Other features include totally insulated 
construction (which is necessary where 
isolation is required between primary 
and secondary circuits) and universal 
type leads. The latter feature makes 


т 


Automatic voltage stabilizer which main- 
tains a secondary voltage of 114 to 116 
with input voltages ranging from 95 to 130 
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these units adaptable to a variety of 
wiring and mounting arrangements. 
Maintenance requirements are negli- 
gible since there are no moving parts in 
the stabilizer and operation is automatic. 


Telescopic Platform Trucks 
With Skid Bins For Ice 

A specially constructed steel skid bin 
with a 12-in.-wide platform, a guard 
rail, and sides which hinge down for 
loading ice into rail cars, adds to the 
versatility of the high-lift platform truck 
made by the Yale & Towne Manufactur- 
ing Company, Philadelphia Division. The 
skid bin can be loaded with ice at the 
supply depot, picked up by the platform 
truck, transported to any section of the 
station platform, and lifted to the car 
roof for loading ice into water-coolers, 


High-lift platform truck for loading ice 
on passenger cars 


air conditioning compartments, or ге- 
frigeration boxes. 

The metal platform and guard rail 
permit a man safely to maneuver ice 
from the bin into the car without danger 
of slipping on wet surfaces or being in- 
jured by heavy pieces of ice. Folding 
sides permit ice to be slid on and off 
the bin rather than lifted into compart- 
ments. 

The truck to which the icing attach- 
ment has been added is а 4,000-Ib.-capac- 
ity telescopic-platform unit; it is also 
used for moving heavy crates, packages 
and baggage about the station and stack- 
ing skid loads of commodities in high 
level storage bays. 


Reducing Gears 

For Motor Drives 

The Falk Corporation, Milwaukee, Wis., 
has announced a new line of all-steel 
Motoreducers. The housings are all- 
stéel and are designed with smooth con- 
tours. and generous sections, but are 
lighter and stronger and more adaptable 
to a variety of requirements than were 
previous designs. They are also equipped 


A Falk Motoreducer with its motor in 
place 


with a newly-developed dirt-proot and 
moisture-proof seal which protects gears 
and bearings against contamination of 
the lubricant by moisture and dirt. Shaft 
diameters have been increased to provide 
greater torsional strength and a consid- 
erable increase in overhung load capa- 
city. 

The complete line includes horizontal 
and vertical units in both integral and 
all-motor types, for floor, wall or ceiling 
mount. The basic unit can be converted 
to right angle, V-belt, multi-speed, low 
ratio, ceiling mount and many other 
adaptations. The gear unit will. accom- 
modate any make or type of foot-mount- 
ed motor. 


Reflective Paint For 

Cars and Locomotives 

Prismo is a reflective process by which 
thousands of microscopic glass spheres 
are imbedded in a semi-plastic pigmented 
binder, The minute spheres are imbedded 
to approximately one-half of their di- 
ameters in the binder, and the exposed 
portions refract and reflect light to its 
source. The process is applicable to rail- 
road use for all markings and for hand 
and foot holds on either cars or locomo- 
tives. 

The materials required consist of a 
Prismo railroad kit which includes a 
ratioed supply of binder, spheres and 
solvent for thinning. This kit is employed 
in treating freight car numbers, insignia 
on locomotives or rolling stock, and for 
such other railroad uses as yard signs. 
signal targets, speed strips and whistle 


Spraying the Prismo spheres onto the wet 
binder which has been applied to a hand 
hold 
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Tus locomotive is a unit of power. It illustrates 
a significant fact. Where the amount of power that 
can be packed into a single unit is important where 
you want 6000, 8000, even 10,000 horsepower in one 


engine—the steam locomotive is unchallenged. 


We build such locomotives—steam locomotives like 
this that have developed 8,000 horsepower and can 
do more. We will continue to do so. They are fine 
pieces of machinery. Modern in every respect, they 
are establishing remarkable records for economy, re- 


liability and low maintenance. 


Don't sell these steam giants short. They have their 


place—and in their place are unsurpassed. 


ИМА 
HAMILTON 


, CORPORATION 


DIVISIONS: Lima, Ohio — Lima Locomotive Works 
Division; Lima Shovel and Crane Division. Hamilton, 


Ohio — Hooven, Owens, Rentschler Co.; Niles Tool 
Works Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes and 
shovels; Niles heavy machine tools; Hamilton diesel 
and steam engines; Hamilton heavy metal stamping 
Presses; Hamilton-Kruse automatic can-making ma- 
chinery; Special heavy machinery; Heavy iron cast- 
ings; Weldments. 


Appearance of a car to the markings and safety appliances of which the Prismo 


reflective process has been applied 


signs. The equipment required is an air 
supply, an air sphere gun with cup and 
either a stencil brush for applying the 
binder or a tip to convert the air sphere 
gun into a binder spray gun. The use of 
the two spray guns, rather than the brush 
for the binder and the spray gun for the 
spheres, is recommended by the manu- 
facturer, the Prismo Safety Corporation, 
Huntingdon, Ра. 

The first operation is to prepare the 
car for stencilling. If the car is in good 
condition, the area to be marked should 
be cleaned, eliminating all dust, dirt, 
scale and foreign matter. If the car is in 
need of general repainting a complete jo) 
should be done prior to numbering. Guide 
lines are then laid out. 

After the binder has been sprayed 
evenly, the spheres are imbedded in this 
semi-plastic binder which grasps the 
small “lenses” as they are sprayed on the 
wet markings. The completed job will 
air-dry hard overnight, and after cight 
hours the car or locomotive is ready for 
service. 


Grease Tester 


Equipment for testing ball-bearing 
greases under conditions similar to those 
of field use has been announced by Gen- 
eral Electric’s Special Products Division. 
The tester accelerates those conditions 
which contribute to the destruction of a 
grease, thereby enabling motor users and 
grease manufacturers to compare the 
performance of one grease with another. 

The equipment consists of two com- 
ponents,—the ball-bearing-grease tester 
and the control box. The tester is a 
small motor-driven unit with two bear- 
ings,—one for testing, and the other as 
a guide. A 500-watt heater, located be- 
tween these bearings, simulates the 
source and flow-paths of heat in an elec- 
tric motor. The temperatures of the 
outer race of the bearings are measured 
by a pair of copper-copnic thermocou- 
ples. 

The control box consists of two ther- 
mostats and a panel on which are mount- 
ed a motor switch, a line switch, an ac- 
tuation button, and a time meter. The 
time meter, marked in tenths of hours, 
measures time on a cyclometer-type 
counter up to a period of one vear. 

In operation, bearing loss increases 
and temperature rises as lubrication Þe- 
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The G.E. ball-bearing grease tester—A 
one-piece, precision-bored housing, shown 
at the left, holds two bearings—one for 
testing, the other as a guide—The two 
upright posts at the rear of the housing 
are thermostat wells which are located 
on either side of the test bearing—The 
control unit is not shown 


comes less effective. When the test bear- 
ing overheats so that the first thermo- 
stat is unable to control it, the second 
thermostat shuts off the heater and drive 
motor, the time meter recording the total 
hours of operation. 


Fixed-Gap 
Bed Lathe 


To meet the demand for a lathe of size 
to accommodate large «diameters but 
which does not require the use of a heavy 
lathe, Cincinnati Lathe & Tool Com- 
pany, Oakley, Cincinnati 9, Ohio, has 
developed a series of fixed-gap bed 
lathes. 


The standard (medium duty) fixed- 
gap bed cintilathe is offered in six 
nominal swing sizes, 14, 16, 18, 20, 22 
and 24 in., with distances between cen- 
ters from 30 in. up, in increments of 24 
in. Motors supplied as standard are as 
follows: 14 in.—3 hp., 16 in.—5 hp., 18 
in.—5 hp., 20 in.—7V4 hp., 22 in.—10 
hp., and 24 in.—15 hp. The swing over 
the gap varies from 24% to 38% in. 
and the distances from the end of the 
spindle nose to the end of the gap from 
10 to 1875 in. The swing over the bed 
and the swing over the bottom slide vary 
from 16% to 27% in., and from 914 
to 18 in. respectively. 

The Tray-Top, or light duty, lathe is 
offered in nominal swing sizes of 15 and 
18 in. with distances between centers 
from 18 in. upward in increments of 6 
in. The motors supplied as standard are 
15 in.—2 hp., 18 in.—3 hp. 

The gap lathe carriage on the stand- 
ard as well as the tray top line of lathes 
has short wings on the headstock end, 
and the wings on the tailstock end are 
extended to provide adequate bearing 
surface on the bed as well as the neces- 
sary rigidity of the entire carriage unit. 
The short wings on the headstock end of 
carriage provide a maximum approach 
of the tool to the gap with a minimum 
of overhang in the gap. АП machines 
may be supplied with regular lathe at- 


“tachments and accessories. 


Solution-Lifting Steam Gun 


The addition of the Oakite solution-lift- 
ing steam gun, model 481, designed to 
facilitate volume cleaning operations in 
industrial plants to the company’s line 
of steam-cleaning equipment has been 
announced by Oakite Products, Inc., 146 
Thames St, New York 6. The steam 
gun develops sufficient vacuum to dis- 
charge cleaning solutions to a height of 
over 12 ft. 

The gun has an over-all length of 5 
ft., and is balanced for use over extended 
periods without tiring the operator. Two 
spade-type, insulated handles are pro- 
vided on the gun. The forward handle 
remains stationary in the operator's 
grasp as the gun is rotated, while the 
rear handle is turned to rotate the gun 
when cleaning underneath and hard-to- 
reach surfaces. 

Steam and solution hoses 


are con- 


The fixed-gap bed Cintilathe 
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€ Steam Locomotive 
is still the wheel-horse 


Some four-fifths of the nation’s rail traffic 


today is hauled by steam motive power. And 
much of the traffic load will be moved by 
steam for many years to come. 

Under such conditions it is vital — from the 
financial angle — to get the most profitable 
performance possible from existing steam 
locomotives. 

Many of these can be made to operate at 
much greater efficiency by the installation of 
Security Circulators to better their steaming 


qualities — and the gain in efficiency will 
rapidly repay the installation costs. 
LÀ LÀ 9 

For nearly forty years American Arch has 
been designing and furnishing arch brick for 
coal-burning locomotives. Now American 
Arch has introduced the Security Dutch Oven 
for oil-burning steam locomotives. 

This refractory retort increases efficiency 
of combustion and aids in improving 
steaming qualities. 


American Arch Company Ine. 
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The Oakite model 491 solution-lifting 


steam gun 


nected to the gun by swivel joints and 
remain stationary when the gun is ro- 
tated, thus eliminating twisting of hose 
lines during the cleaning operation. The 
whole gun, nozzle, tubes, valves and 
hoses, therefore, turn freely as a unit 
when the back handle is moved. А 
special safety feature is a reinforced rub- 
ber apron backing up the steam valve 
and other hot fittings to protect the 
operator from burns. 


Diesel Engine 
De-Sealing Units 


A series of Butler De-Scaler units, de- 
signed for the prevention and removal 
of rust, corrosion and scale in the cooling 
systems of Diesel and large gasoline 
power engines, has been anounced by the 
Butler Engineering Company, 2612 
Rousseau street, New Orleans, La. 
Known as the EZ series, the De-Scalers 
are for cooling systems with water ca- 
pacities ranging from 50 to 600 gal. On 
larger-capacity cooling systems, the de- 
scaling units can be employed in multiple. 

Acting on the principle of a galvanic 
cell, the De-Scalers are designed to keep 


Butler EZ de-scalers for removing and 
preventing rust, scale and corrosion in 
Diesel- and gasoline-engine cooling sys- 
tems—At the left is a four-element EZ 
unit, for 600-gal. water capacity while 
at the right is a single-element unit for a 
50-gal. cooling system 
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the cooling water free of scale-forming 
mineral content, to remove existing rust 
and scale from the piping, radiator, heat 
exchangers and motor block, and to pre- 
cipitate the mineral salts, rust and scale 
to the bottom of the cooling system for 
easy drainage. The de-scaling action em- 
ploys no chemicals and is claimed to 
replace all chemical compounds for cool- 
ing system clean-outs. It can be used 
with anti-freeze. 

Consisting of a silver-plated copper 
coil around a Butler-metal core, the de- 
scalers have no moving parts. Replace- 
ment of the element about once a year is 
the attention required. In the EZ models, 
these elements are housed in a polished 
brass casing fitted with removable plugs 
{ог easy element replacement. In use, 
they are installed on the water exhaust 
line. 


Germicide for 
Equipment Sanitation 


Willson Products, Inc., Reading, Pa., has 


a germicide for sterilizing personal 
safety equipment such as gas masks, 
goggles, welder's masks, respirators, 


safety shoes or any washable apparel, 
which thereby protects workers from 
contamination through the use of such 
devices. 

The product is a practically odorless 
solution, which is non-corrosive, non- 
staining, non-poisonous and non-irritat- 
ing to the skin. It is claimed to be about 
25 times more effective as a germ-killing 
agent than carbolic acid. In addition to 
its germ-killing action, the solution acts 
as a deodorant and fungicide. 

The germicide may be used as a spray, 
swabbing solution or immersion solution. 
It is effective in hot or cold water in the 
recommended concentration of two tea- 
spooníuls to a quart of water; users are 
cautioned not to mix the solution with 
soap. 


Turbo-Generator 
for Train Communication 


The Moon Manufacturing Company, 128 
North Jefferson street, Chicago 6. 1l., 
has introduced a new model steam-turbo 
generator to supply power on steam loco- 
motives for train communication, or on 
tugboats or other floating equipment for 
ship-to-shore radio or Radar. On a loco- 
motive, the regular d.c. generator would 
be used for lights and train control. 

The machine is of full ball bearing 
construction, using standard, high grade 
ball bearings throughout. ; 

The generator which is rated 1 kw., 
is self-excited with the alternating cur- 
rent collected from slip rings. The slip 
rings are made of very hard alloy bronze 
metal for long time service. 

The speed of the turbine is 3,600 
r.p.m. The casing is made of semi-steel 
castings, and the complete machine is 
built for rugged and dependable service. 

The unit has been designed to provide 


Moon l-kw. 110-volt, 60-cycle turbo- 
generator for supplying train communica- 
tion power on steam locomotives 


fine voltage regulation to prolong tube 
life and to eliminate any output which 
would affect transmitting and receiving 
quality. It is 3134 in. long by 17% in. 
high by 16 in. wide. It has automatic 
sight-feed oilers with list compensation 
and automatic over-speed cut-off valve. 


Journal Box Lid 


A journal box lid for application to 
freight and passenger cars which is 
pressed steel construction and contains 
a strong double heat-treated torsion 
spring equipped with a wide roller for 
easy action over the hinge lug has been 
announced by the Union Spring & Manu- 
facturing Company, New Kensington, 
Pa. 

The lid is applied and made operative 
by holding the lid over the hinge lug. 
inserting the lid pin, closing the lid until 
pressure is put on the roller and flipping 
out the retaining pin. 

Two inserts of 36 in. round steel have 
been double-welded in the wells between 
the eye and lid to eliminate broken eyes. 
The lid has been approved by the AAR. 
in the following sizes: 5 in. by 9 in., 5X 
in. by 10 in. and 6 in. by 11 in. 


The Union Spring & Manufacturing Com: 


pany's A.A.R.-approved journal box lid 
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OU recall, of course, the famous 
story, “For the want of a nail, the 
kingdom was lost." It illustrates the im- 
portance of seemingly insignificant things. 


Similarly, we refer here to a simple hairpin 
dip— the injector control retainer for a 
General Motors Diesel locomotive. 


These little clips (two per cylinder) cost 
only a penny apiece, but their function is 
vital, holding in place the pivot pins of the 
injeetor control linkage. If the retainer 
wasn't there and one of these pins slipped 
out, it could cripple a cylinder. 


ELECTRO-MOTIVE 


DIVISION OF GENERAL MOTORS 


LA GRANGE, ILL. 


Home of the Diesel Locomotive 


This is just one example of the importance 
of maintaining adequate quantities of spare 
parts to protect locomotives in service. 


Because of General Motors standardiza- 
tion and high interchangeability of parts, 
protection for General Motors Diesel loco- 
motives totals only a fraction more than 
two per cent of the original investment. 


When you buy genuine General Motors re- 
placement parts you get factory-guaranteed 
parts that are made to the same precision 
standards as the originals . . . of highest 
quality materials . . . rigidly inspected and 
tested for long-life service. 
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il T tati ee = : ; 
Fourth Ball ишара Orders and Inquiries for New Equipment Placed Since the Closing 


—— NEWS — 


Institute the | 
ç ; : anuar ssue 
Tur fourth Rail Transportation In- o e y 
stitute, conducted by the American Uni- : LOCOMOTIVE ORDERS. i 
versity with the co-operation ot EAS а KEN ТАТ NG 07 feror. Tape oT, Me Builder 
& ы t -— > a $ РЫ » Mcago, Inc 1anapolis & OUIS- н 2 М 
sociation of {кеша кыы М ville du ЄХ 8 1:500:hp: pue tie des] pum Electro-Motive 
in Washington, D.C., from March 2 600-hp. Dieselelec. yard switch. .. Electro-Motive 
uae "m 1 M: js 30 Ti ә biec ives of Delaware & Hudson...... " 12 1,500-hp. Diesel-elec. road switch.....American Loco. 
through March 2 ne objectives о 5 1,000-hp. Diesel-elec. switch. ............American Loco. 
the Institute are (1) to give present and New York Central System...... л 2;000:hp. piesiet rad m 
. . . - . 4 ,500- © iesel-e E b : 
prospective executives 1n all fields of rail 13; DONOR. ЗЕ СРУ етар Electro Mativé 
transportation a broad knowledge of the EA 1. 500-hp. Diesel elec. road switch. A Morse 
nation's rail and general transportation 611 TA Det elec. TOA ia -| Lima-Hamilton 
systems and their current problems, with E 2:000-hp. Diesel-elec. passenger 
emphasis on the competitive position of FREIGHT-CAR ORDERS 
each type of carrier, (2) to give the Road No. of cars Туре of car Builder 
student working in the narrow field ot Chicago, Indianapolis & Louis- оа 
ЕЕ Г Р ville? .... 234 30 50-ton box _.......Pullman-Standar 
an individual department an over-all Detroit & Toledo Shore Line 125% Fu-ton covered hopper “Greenville Steel Car 
view of the industry. New York Central System 2,000! 55-ton hopper .....- BE enn Shops, м 
: 500* 55-ton hopper .. i . 
Over 40 outstanding transport leaders 0! 35 ton hope: e so "Presse Steel Car i 
will discuss their ideas on current prob- 4008 70-ton gondola [Bethlehem Steel 
» » у t 600+ 70-ton gondola 5) Greenville Steel Car 
lems and on the outlook for the future. 500 м eandala ^7" Pullman-Standard 
Field studies of rail, water and air trans- 5008 70-ton Вас "General American 
$ facilities Sai Gov " 200* Covered hopper О Pullman-Standard 
portation aci ities, visits to 20Ү ernment Northern. Pacific 550 FO; tail gondola Shi. Sopa 
and other agencies, and showing of films Reading . 7505 50-ton hopper УШ Bethlehem Steel 
will augment classroom work. PassENGER-Can ORDERS 
Students for the Institute may be se- Road No. of cars 1 уре of car Builder 
lected by their agencies. Others may Canadian National ........ Are 25 Coaches arenes Canadian Car & Fary. 


apply for admission by submitting 1N- 1 The two types of road-freight units, the road-switching units and forty of the 1,000-hp. switching 


formation about their educational back- nats are For the New York Central; the em Harbor Belt's portion includea the trine ШЕ 
4 : А А I and the other twenty-six switching units. The passenger units are for the Pittsburg sake Erie. 
ground or their practical experience. No ? Pullman-Standard also will supply 25 steel underframes for the construction of 25 stock cars 


specific previous education 15 required, (10. double dec" and 15, single deek) in the Monon's Lafayette, ]nd., shops. 
x TU БН Soe з Delivery scheduled for lune. 
and there 15 no age limit. The tuition 4 Delivery of these cars is expected in the second and third quarters of next year. 


will be $125, and veterans may par- 5 Delivery scheduled to begir in June. 
ticipate under the provisions of Public === ===== 
Law 346, as amended. The University 


will issue a certificate to each student sent to Dr. L. M. Somberger, The Amer- Revisions in W. & A. Manual 

upon his successfully. completing the ican University, School of Social Sci- And Interchange Rule 30 

course. ences and Public Affairs, 1901 Е street. ЖЕ; ber sl 
Applications for admission and re- Northwest, Washington 6, D.C. The Ix circular letters dated December ә, 


1948, the secretary of the А.А.К., Me 


quests for the descriptive booklet may be last registration day will be February 23. Д uns A 2 
ў chanical Division, calls attention to two 


a ады detail car matters of interest to freight- 

Гү y - pee з саг inspectors and supervisors and also 

£ | E A а. : furnishes comprehensive charts and data 
1M 11 on the reírigeration obtainable trom 


various mixtures of salt and water Ice. 
The latter may be secured by writing t° 
Secretary A. C. Browning and referring 
to File GC-1146 (C-429). 

With reference to the Wheel and Axle 
Manual the secretary’s letter requests 
the following modification of à note 
aiter the table of standard dimension? 
for freight cars, shown in Fig. 8 on page 
3 of Supplement No. 1: “Note—A. В. 
C and D ах1еѕ may be used with the 
1946 design of wrought steel wheels and 
the 1947 design of cast iron wheels, bY 
turning off 5/16 in. of the axle black 
Y collar on the wheel seat side." 

PUN As regards Interchange Rule 30, Par. 

# 1 (B) Periodic Light-Weighing and Sten- 

^ nt NR ciling has been changed effective Januar? 
FEN 1,1949, to conform with a recent revision 
ж: ої Car Service Rule 11. This change 106% 
not effect the 15 and 30-month periods 


A 5,000,000-testing machine built by Baldwin Locomotiv specified for first re-weighing of vane 
Experimental Station of the Naval Air Material Center, рсе Чер vict ded classes of cars, but subsequent idee 
demonstrated during ceremonies in September, 1948. This machine is the largest ings are increased from 30 to 48 month: 
built to date and is designed to apply loads in both tension and compression, yet its for all cars except all-steel open-top. 
weighing system, built by A. H. Emery Company, Stamford, Conn., has such extreme — all-steel flat cars and Type LO cover“ 
precision and sensitivity that loads as low as 5 Ib. can be indicated hopper cars. ` 
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C= engines . . . more trouble-free performance 
... greater efficiency and economy . . . all these 
benefits are yours when you protect your Diesels with 
Texaco Dieseltex HD. This top-quality railroad Diesel 
engine lubricating oil has passed the most rigid laboratory 
tests, and proved its complete effectiveness in actual service. 

Texaco Dieseltex HD is detergent and dispersive . . . 


Ea ^w 


Courtesy of Reading Company, whose Diesel-Electric freight 
locomotives are lubricated with Texaco Dieseltex HD. 


with a newly developed heavy-duty additive that assures 
great resistance to oxidation and sludge formations. This 
means freedom from carbon, varnish and дит... fuller 
protection for all engine parts. Texaco Dieseltex HD more 
than meets the most stringent requirements of leading 
Diesel locomotive builders. 

Let a Texaco Lubrication Engineer — a man with prac- 
tical railroad experience — give you full details, and 
explain how 'Texaco's unique Systematic Engineering 
Service can bring you greater efficiency and economy. 
Just call the nearest Railway Sales Division office listed 
below, or write The Texas Company, Railway Sales Divi- 
sion, 135 East 42nd Street, New York 17, N. Y. 


Tune in... ТЕХАСО STAR THEATRE presents MILTON BERLE every Wednesday night. METROPOLITAN OPERA broadcasts every Saturday afternoon. 
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SPRING PACKING CORPORATION.— 
George L. Green, formerly manager of 
miscellaneous sales for the Pullman- 
Standard Car Manufacturing Company 
at Chicago, has become vice-president in 
charge of sales of the Spring Packing 
Corporation at Chicago. Mr. Green, in 
addition to other duties, will be respon- 
sible for the research and development 
work of a newly created new products 
division of Spring Packing. 

Mr. Green was born at Providence, 
R.I., on October 27, 1908. He was edu- 


George L. Green 


cated at Philips Exeter Academy and 
Yale University and began his business 
career in 1931 with the Continental Illi- 
nois National Bank & Trust Co. In 1934 
he joined the Union Asbestos & Rubber 
Co., with which company he served suc- 
cessively as service engineer, sales engi- 
neer, salesman and assistant vice-presi- 
dent. In 1944 he joined the Elastic Stop 
Nut Corporation and served for a short 
time as railroad sales manager. He then 
became associated with the H. K. Porter 
Company as vice-president. Early in 
1947, he was appointed district sales 
manager in charge of western regional 
sales for the American Locomotive Com- 
pany. In April, 1948, Mr. Green became 
manager of miscellaneous sales of Pull- 
man-Standard. 


* 


EQUIPMENT RESEARCH CORPORATION. 
—I illiam A. Ross, formerly sales man- 
ager of the Pyle-National Company, has 
been elected vice-president of the Equip- 
ment Research Corporation, Chicago. 


* 


Bupp Company.— Edwin F. Bates, 
works manager of the Budd Red Lion 
plant at Philadelphia, Pa., has been ap- 
pointed plant manager, and Lee N. 
Blugerman, assistant works manager, 
has been appointed works manager of 
the Red Lion plant. 

Mr. Bates joined the Budd Company 
on May 25, 1923, and became works 
manager in September, 1946. 

Mr. Blugerman joined the Budd Com- 
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— Supply Trade Notes 


pany as an electrical engineer in the 
railway engineering department in 1936. 
He became assistant works manager in 
1945. 

+ 


BaLpwin Locomotive WORKS.— 
Roger S. Schofield has been placed in 
charge of transportation sales of the 
Philadelphia, Pa., district office of the 
Baldwin Locomotive Works, to succeed 
Walker H. Evans, who was recently pro- 
moted to district manager. 

Mr. Schofield joined Baldwin in 1942 
and served in various engineering and 
sales capacities at the company's home 
office before being assigned to the sales 
staff of the Philadelphia district office in 
1945. i 


+ 


Bowser, Iwc.—Gerald J. Klopfen- 
stein, manager of the meter sales division 
of Bowser, Inc., Fort Wayne, Ind., has 
been appointed to the newly created post 
of assistant to vice-president and direc- 
tor of sales. He is succeeded by James E. 
Doelling, manager of the sales engineer- 
ing division. L. J. Suelzer has been ap- 
pointed manager of the newly created 
Pittsburgh, Pa., district office with head- 
quarters at 502 Oliver building. T. R. 
Schannen will succeed Mr. Suelzer as 
manager of the lubrication and filtration 
sales division at the home office in Fort 
Wayne, Ind. C. P. Menard, formerly 
lubrication and filtration engineer at 
Pittsburgh, has been appointed sales 
engineer, reporting to Mr. Suelzer. 

Fred S. Ehrman, whose election as 
vice-president and director of sales of 
Bowser, Inc., Fort Wayne, Ind., was re- 
ported in the January issue, is a native 


F. S. Ehrman 


of Fort Wayne and has been associated 
with Bowser since 1925. He is a grad- 
uate of Purdue University with a B. S. 
degree in mechanical engineering. He 
joined Bowser as an architectural drafts- 
man and subsequently served in the ex- 
perimental engineering department and 
in the sales engineering department of 
the lubrication and filtration division. He 
was appointed assistant to the manager 


of that division in 1936; manager ої the 
division in 1938, and general sales man- 
ager in 1944. 

Ф 


DANA CORPORATION, SPICER MANU- 
FACTURING Division.—John А. Lind- 
berg has been appointed to the newly cre- 
ated position of manager of railway 
service of the Spicer manufacturing 
division of the Dana Corporation, To- 
ledo, Ohio. 

Mr. Lindberg joined the Salisbury 
Axle Company, Jamestown, N.Y., about 
20 vears ago and was transferred to 
Toledo when the Salisbury facilities 
were merged with those of Spicer. 


* 


MoNTREAL Locomotive WoRKs.—C. 
P. Madely has been appointed manager 
of the Montreal Locomotive Works. 

Mr. Madely began his career as a boy 
in the shops of the Canadian Pacific in 


C. P. Madely 


1923, later serving his apprenticeship in 
the shops and drawing office of the me- 
chanical department. He became a 
draftsman in the employ of the Montreal 
Locomotive works in 1937 and chief 
draftsman in 1942. In 1943 he was trans- 
ferred to the Montreal Locomotive 
Works Tank Arsenal as engineer in 
charge of tank design and later in the 
same year was appointed co-ordinator of 
purchasing, material, engineering and 
production, He was appointed assistant 
vice-president of Tank Arsenal in 1944 
and assumed duties of works manager in 
the same year. At the close of the war in 
1945 he returned to the Locomotive Divi- 
sion of the Montreal Locomotive Works 
and in 1946 was appointed works mana- 
ger. 
* 

ЈоѕЕРН T. Ryerson & Son.—Ground 
was broken recently in preparation tor 
the construction of a $1,450,000 addition 
to the Chicago plant of Joseph T. Куег- 
son & Son, Inc., as part of the firm's 
$3,750,000 expansion and modernization 
program. The new building will provide 
some 118,000 sq. ft. of modern plant and 
office space and will increase the plant's 
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"They've been waitin’ here for seven hours” 


You'll never have to wait this long for a moving 
train at a railroad crossing, but that's what would 
happen if the annual production of Wyandotte 
Chemicals Corporation were put into a single freight 
train. It would take more than 29,000 tank, box, 
dry ice and hopper cars to carry the 1.250,000-ton 
load. Moving at 30 m.p.h., the 222-mile-long train 
would pass a given spot in about seven hours. 
Wyandotte Chemicals Corporation, with its own 


WYANDOTTE CHEMICALS CORPORATION 
SERVICE REPRESENTATIVES IN 88 CITIES 


WYANDOTTE. MICHIGAN œ 


February, 1949 


sources of raw materials, is the world's largest man- 
ufacturer of specialized cleaning compounds for 
business and industry. Wyandotte makes the complete 
line of railway cleaners. 

No matter what your cleaning needs may be, 
you'll find there's a Wyandotte Product made to do 
the job efficiently, economically. 

For details, write or call your nearest Wyandotte 


representative. 
Wyandotte 
REG. U. S. PAT. OFF. 


capacity to between 75,000 апа 100,000 
tons of steel. The addition is scheduled 
for completion in November, 1949. 

Ипат Seymour, Jr., has been elected 
vice-president, and C. L. Hardy, assist- 
ant vice-president, of Joseph T. Ryerson 
& Son. 

* 

COMBUSTION ENGINEERING - SUPER- 
HEATER, Ixc.—The Combustion Engi- 
neering Company and the Superheater 
Company have merged under the name of 
Combustion Engineering - Superheater, 
Inc. The Superheater Company was or- 
ganized in 1910 as the Locomotive Su- 
perheater Company, designing and build- 
ing superheaters for locomotive boilers. 
Later it expanded its line of products for 
locomotives and developed superheaters 
and other equipment for power-plant 
boilers as well as marine and oil-country 
boilers. Its products in the railroad field 
now include steam superheaters, feed- 
water heaters, exhaust steam injectors, 
Elesco steam dryer systems, pyrometers, 
cab-heating coils, automatic heaters for 
pump and injector suction lines, and the 
Elesco forced recirculating steam gen- 
erator for Diesel-electric and electric 


Frederic A. Schaff 


locomotives, marine and small industri- 
als. The original Combustion organiza- 
tion was founded in 1914, its products 
including Type E, Type H and Coxe 
stokers. Subsequently it absorbed other 
manufacturers of fuel-burning equipment 
and several boiler companies, the latter 
including the manufacturers of Heine, 
Walsh - Weidner, Casey - Hedges, and 
Ladd boilers. Following World War I, 
both Combustion and Superheater were 
identified with major new developments 
in steam generation. Combustion was 
chiefly responsible for the commercial 
development of pulverized-coal firing of 
boilers, water-cooled furnaces and com- 
pletely integrated designs of steam-gen- 
erating units. Superheater pioneered in 
the development of superheater designs 
for higher steam pressures and temper- 
atures. The two companies became affili- 
ated in 1933. 

The Superheater Company, Division 
of Combustion Engineering-Superheat- 
er, Inc., will continue its operations as 
in the past, with no change in personnel, 
in the conduct of business relations, or in 
office locations—60 East Forty-Second 
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street, New York 17, and 122 South 
Michigan avenue, Chicago 3. 

The officers of the new company are 
Frederic A. Schaff, chairman; Samuel 
G. Allen, chairman of the executive com- 
mittee; Joseph V. Santry, president; 
Martens H. Isenberg, executive vice- 
president; Harold H. Berry, vice-presi- 
dent in charge of finance; George D. 
Ellis, vice-president and controller ; Otto 
W. Strauss, vice-president and treas- 
urer; Wilbur H. Armacost, vice-presi- 
dent in charge of engineering; Donald 
S. Walker, vice-president in charge of 


Samuel G. Allen 


sales; Albert C. Weigel, vice-president ; 
Amaziah J. Moses, vice-president, Chat- 
tanooga division; John S. Skellv, vice- 
president, Monongahela division; Arthur 
Williams, vice-president; Irving B. 
Swigart, secretary and assistant treas- 
urer; and Thomas F. Morris, assistant to 
the chairman and assistant secretary. 
Ф 

Iron & STEEL Propucts, INc.— 
Arthur G. Lohse, formerly sales engi- 
neer of Iron & Steel Products, Inc., at 
Chicago, has been appointed vice-presi- 
dent in charge of the firm's New York 
office. He succeeds David Newhall, vice- 
president, and John S. Wood, at New 
York, both of whom have retired. 


* 


GREAT LAKES STEEL CORPORATION.— 
Roy H. Weber has been appointed to 
handle sales of the Great Lakes Steel 
Corporation's nailable steel flooring in 
the far west, with offices at 68 Post 
street, San Francisco, Calif. 


* 


GRIFFIN WHEEL CoMPANY.—Herbert 
J. Rosen, executive vice-president of the 
Griffin Wheel Company, Chicago, has 
been elected president, succeeding Ernest 
P. W'aud, who has been elected chair- 
man of the executive committee. 


* 


GENERAL Motors Corporation.—-. 
H. Lundius has been appointed plant 
manager of the Hyatt Clark Township 
plant of the Hyatt bearings division of 
General Motors Corporation, Harrison, 
N.J. Mr. Lundius, who was formerly 
assistant plant manager, succeeds J. C. 
Henny, retired. 


Kysor HEATER CoMpany.—Kaymond 
A. Weigel has been appointed general 
manager; [пат Brown, sales and 
service manager; E. IV. Avery, chief 
engineer, and D. R. Ferris, research and 
development engineer of the Kysor Heat- 
er Company, Cadillac, Mich. 


* 


RICHARDSON-ALLEN | CORPORATION.— 
Haas & Akers, Dupont Circle building, 
Washington 6, D.C., have been appointed 
to handle Richardson-Allen sales ої 
Selenium automatic chargers for Edison 
and lead-acid batteries to all railroads 
and to government procurement agencies. 


* 


WESTINGHOUSE AIR BRAKE Com- 
PANY.—George L. Cotter, western man- 
ager of the Westinghouse Air Brake 
Company, with headquarters at Chicago, 
has been appointed director of engineer- 
ing at Wilmerding, Pa. He is succeeded 
by T. IW. Masterman, district engineer 
at Chicago, who in turn is replaced by 
W. W. Wagner, engineer at Chicago. 


* 


GENERAL ELECTRIC COMPANY.—J. H. 
Gauss has been appointed assistant man- 
ager of sales of General Electric's Loco- 
motive and Car Equipment Divisions, 
Erie, Pa. 

Mr. Gauss has been connected with 
General Electric for 11 years, and has 
served in the railroad rolling-stock sales 
division, the urban transit-sales division, 
the motor engineering division and the 
control engineering division at Erie. He 
is a graduate of the University of Idaho 
(1937) with a degree in mechanical en- 
gineering. He joined General Electric 
the same year as a member of the test 
course and later was enrolled in the 
company's sales training program. 

Mr. Gauss was in military service as 
a first lieutenant during the war and be- 
came commander of the 70lst Tank 
Battalion, serving in France, Belgium, 
Holland and Germany. He returned to 
inactive duty in January, 1946, with the 
rank of Lieutenant Colonel. 


* 


HANKINS & TRAPNELL.—Nicholas M. 
Trapnell, superintendent of motive pow- 
er on the Chesapeake & Ohio at Rich- 
mond, Va., has resigned to form a part- 
nership with Richard P. Hankins, under 
the firm name of Hankins & Trapnell. 
consulting engineers. Mr. Trapnell will 
continue to work in the field of railway 
mechanical engineering. 


Ф 


ReyNoLps METALS Company. — II’. 
Douglas Peters, assistant general sales 
manager of the Reynolds Metals Com- 
pany, has been appointed central division 
manager, with headquarters at Chicago. 


* 


INDEPENDENT PNEUMATIC Toor Com- 
PANY.—William J. McGraw, formerly 
manager of electric tool sales in the New 
York, territory, has been appointed man- 
ager of the Cleveland, Ohio, branch of 
the Independent Pneumatic Tool Com- 
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MAIN LINE 
RAILROAD EQUIPMENT 
ON TIMKEN' BEARINGS 


COMPLETE SUMMARY AS OF DECEMBER 1, 1948 Р 


E 


d 


(In Service, On Order and Under Construction) 


The following summary comprises all cars and locomotives 
equipped with Timken roller bearings from 1925 to 1948 inclu- 


sive, representing 88 railroads: 


co dilTw e. PIPER PPP TINTO 33 
:EEMNLDOCOIDÓUVEs г eus eem arr res rt Se ate 1,565 
lIIc-Locomotves ааа Ыла 265 
Freight Cars—(High Speed Service) ............ 2,670 
Freight Cars—(Industrial and Misc. Service) .... 1,144 
Coo XIV С ага з» ух те ву ку ш» Dae 4,958 
Steam Locomotives—(Engine Trucks) .......... 4.078 
Steam Locomotives—(Drivers) ................. 2.084 
Steam Locomotives—(Trailers) ................. 2:255 
Steam Locomotives—(Rods)- .....2--- cleat ue o's 171 
Steam Locomotives—(Reciprocating Parts) ..... 398 
Steam Locomotives—(Tenders) ................ 2,576 
Steam Lacomotives—(Complete All Axles) ...... 1,501 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 


CABLE ADDRESS '"TIMROSCO" 


NOT JUST A BALL) NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES ВАОІА 9) AND THRUST LOADS OR ANY COMBINATION 
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PIPE CUTTING & 


RIESID Cutter assures clean cuts, 
fast, with least effort 


@ Slap this sturdy mime cutter on a pipe and 
roll it right through in a few easy turns, with 
surprisingly little effort. Efficiency - balanced, it 
handles easily. The tool-steel thin-blade cutter 
wheel sinks cleanly through pipe and conduit, 
leaves practically no burr— every mime cutter 
is factory-tested to make sure it tracks perfectly. 
Your choice of 5 sizes to 6" pipe; 4-wheel cutters 
to 4." Buy Rias at your Supply House. 


IPERTOOLTS: 


'ORKSSAV.E Ri F O1 
ELYRIA, OHIO 


THE RIDGE TOOL CO. • 
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pany, Aurora, Ill., E. B. Rosell, for- 
merly electric tool service engineer in the 
Chicago branch territory, succeeds Mr. 
McGraw at Cleveland. 

* 

Watton К. CorLiNs of the Walton R. 
Collins Company, 90 West Street, New 
York 6, has been appointed sales repre- 
sentative for a number of eastern rail- 
roads by Crerar, Adams & Co., the Chi- 
cago Latrobe Company, and the Fansteel 
Metallurgical Corporation. 

* 

STANDARD RAILWAY EQUIPMENT 
MANUFACTURING CoMPANY. — Charles 
G. Gruendling has been appointed works 
manager of the New Kensington, Pa., 
plant of the Standard Railway Equip- 
ment Manufacturing Company, succeed- 
ing Frank W. Wolff, retired. 

* 

AMERICAN BRAKE SHOE COMPANY.— 
Philip Н. Clapp, Jr., formerly sales rep- 
resentative of the American Brake Shoe 
Company, has been appointed sales man- 
wager of the engineered castings division, 
with headquarters as before in Roches- 
ter, N.Y. James J. Nelson, formerly sales 


Ei: 
Philip H. Clapp. Jr. 


representative, has been appointed east- 
ern sales manager of the National Bear- 
ing Division of the American Brake 
Shoe Company, with headquarters at 
Meadville, Pa. 

Mr. Clapp joined Brake Shoe in 1946. 
He is a graduate of the University of 
Michigan and during World War II 
served as a lieutenant commander in the 
United States Navy. 

Mr. Nelson, prior to joining Brake 
Shoe, was divisional vice-president of 
the Baldwin Locomotive Works. 


* 


CoNTINENTAL EQUIPMENT CORPORA- 
TION. — Frank Н. Reynolds has been 
named vice-president of the Continental 
Equipment Corporation, with headquar- 
ters at 30 Church street, New 
York. Mr. Reynolds will develop 
expanding activities in the railroad de- 
partment of Continental Equipment and 
will also be concerned with increased 
activities in the marine and diesel field. 

Mr. Reynolds, prior to joining Conti- 
nental Equipment, had a long career in 
the locomotive industry. He started in 
the railroad field in 1903 with the Dela- 
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A SQUIRT OF ARACAR 55 IS... 
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SOLD IN: Maine, Vt, N. H. Mass, Conn., К. l. М. Y., Penna. 
N. J.. Del, Md., D. С. Va., W. Vo. N. C,, S. C. Tenn., Ark, Lo 
1550 STANDARD ОЦ COMPANY — Boston, Moss.— New York, 
N. Y.— Elizabeth, М. J.— Baltimore, Md.— Richmond, Ус.— Chorles- 
ton, W. Va.—Chorlotte, М. C.—Columbic, 5 C 
Little Rock, Ark.— New Orleon:, Lo 

550 STANDARD OIL COMPANY OF PENNSYLVANIA — 
Philodelphio, Po. 


Memphis, Tenn 


February, 1949 
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OUR STAFF of over 2000 research scientists and 
technicians working in the Esso Petroleum Labs 
— America’s largest—to bring you fine railroad 
fuels and lubricants. 


OUR SPECIAL test-equipped, two-unit 2700 hp 
Diesel locomotive that carefully checks Esso 
Railroad Products...searching for ways that Esso 
Fuels and Lubricants might improve the perform- 
ance and economy of your railroad equipment. 


OUR SALES ENGINEER who follows up the perform- 
ance of Esso Railroad Products...helping rail- 
roads get better results by using the right fuels 
and lubricants. Remember, whenever any fuel or 
lubrication problem comes up—call in an Esso 
Sales Engineer. 
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THEBES В 
BETTER WHY 


BEATTY No. 11-B Heavy 
Duty Punch widely used in 
railroad industry. 


ВЕНЫ 
Kom n bong pou 
Our 


A BEATTY machine is tailor-made to 


do a certain job — and do it better, in 


х 


ВЕАТТҮ Specie Table han- 
dies beams, channels, plates 
with speed and precisica. 


less time, at less cost. Our long and 
varied experience in solving metal 
working problems enables our engi- 
neers to grasp your problem quickly, 
and provide a practical, proven an- 
swer. AND we can offer you real 
economy, too, because the range of 
BEATTY machines is so wide that 


with minor changes and careful tool- 


BEATTY 250-Ton Gap 
Type Press for forming, 
bending, flanging, press- 
ing. 


ing we can often provide a tailor-made 
machine at little more than the cost of 
a standard model. Let us work with 


your own engineers on your next pro- 


duction problem. Two heads are bet- 


Же SS УЖЕ COO 
BEATTY CoPunSbeur; one 
unit does coping, punching, 


shearing. 


ter than one, especially when they're 


looking for the same thing — а better 


way to do it. 


THERE'S A BEIEN 
WAN = эо чаъ > 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


S BEATTY: 
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M ACH 1 NE AND 
MFG. COMPANY 
HAMMOND, INDIANA 


ware & Hudson Railroad in Albany. Two 
vears later he began a long career with 
the American Locomotive Company. In 
1916 he joined the Eddystone Munitions 
Company at Eddystone, Pa., as assistant 
to the president. Two years later he be- 
came a foreign representative of the 
Baldwin Locomotive Works, with head- 
quarters in Warsaw, Poland. In 1922 he 


F. H. Reynolds 


rejoined the American L ocomotive Com- 
pany and was assistant to the vice-presi- 
dent at the time of his association with 
Continental Equipment. 


* 


siger has been appointed director of en- 


| gineering for the Landis Tool Company, 
| Waynesboro, Pa. 
| chief engineer is R. E. у formerly 


Succeeding him as 


assistant chief engineer. E. Happel 
has been appointed s m chief engi- 
neer. 

* 

UNITED States RUBBER COMPANY.— 
Herbert E. Smith, president of the 
United States Rubber Company, has 
been elected chairman of the board and 
chief executive officer, Harry E. Hum- 
phreys, Jr., vice- president and chairman 
of the finance committee, has been elected 
president and chairman of the executive 
committee. 


* 

BAKER-RAULANG CoMPANY.—James 
I. Moran has been elected president of 
ue Baker-Raulang Company to succeed 

. J. Bartlett. Mr. Moran joined the 
eius in 1911 and has served concur- 
rently as secretary, treasurer and a di- 
rector since 1934. Mr. Bartlett, who has 
been with Baker-Raulang for 37 years, 
will continue as a director and will serve 
the management in an advisory capacity. 


* 

ConprLEv & Haves.—Sidney А. Whitt 
has been elected vice-president of engi- 
neering for Cordley & Hayes, directing 
all development, design and application 
engineering for water cooling and other 
allied fields. Mr. Whitt, a graduate of 
the College of Engineering, University 
of Alabama, carried on advanced work 
at the Massachusetts Institute of Tech- 
nology and has continued graduate ad- 
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The problem: When this large 
cast iron cam wore out, it laid 
up a power shear in the sheet 
metal plant of McGruer, Fortier, 
Meyers, Ltd., Montreal, Canada. 


Their maintenance men found 
that the minimum replacement 
time for the cam would be three 
weeks. To get the shear back in 
service sooner, they decided to 
try repairing. 

The solution: The worn cam- 
ming surfaces were built up with 
Ni-Rod* and subsequently ma- 
chined to contour. The Ni-Rod 
deposit thus formed the new 
wearing surfaces. 


THE INTERNATIONAL NICKEL COMPANY, INC 


Result? The power shear was 
back on the job within 3 days 
instead of 3 weeks! 


This is a typical Ni-Rod story — 
sound, strong, machinable welds 
in cast iron. Preheating is sel- 
dom required. Ni-Rod's easy-to- 
control arc facilitates cast iron 
repair work; cuts overhead on 
tough assignments. It works on 
both A.C. and D.C. 

Check Ni-Rod's superiority in 
your own shop. Order a 5-1Ь. 
package from your nearest 
INCO distributor. Available in 
3/32”, 1/8", 5/32" and 3/16" 


sizes, “Res. U.S. Pat. ОТ. 


-+ 67 Wall Street, New York 5, N.Y 


Steel Sales Corp. 

Pacific Metals Company, 
Eagle Metals Co. 
Robert W. Bartram, Ltd. 


Hollup Corporation 


DISTRIBUTORS: 


Whitehead Metal Produ 


Wilkinson Company, Ltd. 


cts Company» inc. 


Badly worn cast-iron cam. The first beads of 
Ni-Rod have been laid. 


Worn surfaces have been built up with Ni-Rod. 


Williams and Company | 
Led, J, M. Tull Metal & Supply Со. The 
Metal Goods Corporation M A 
Alloy Metal Sales, Ltd. І lease seng York У, Inc 
Metal & Thermit ае new der ee copy Y. | 
National Cylinder Gas Company fo Of: u 
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**No, no, Johnson! That slip-resistant 
4-Way Safety Plate goes on the floor!” 


чыч “= Se o. ww ә Әлә s 


ма $$ һ %ъ ха wx ч ъч 


Slip-resistant? Yes, Inland 4-WAY Safe- 
ty Plate provides positive traction wher- 
ever feet or wheels must до... floors, 
walkways, ramps, platforms, steps—in 
your plant or on your products. What's 
more, it is easy to install, easy to main- 
tain. INLAND STEEL CO., 38 S. 
Dearborn St., Chicago, П. 

WRITE FOR BOOKLET 


STOCKED BY LEADING 
STEEL WAREHOUSES 


SAFETY 
C MAM viare 


A 
Adv.) 
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ministrative and engineering studies at 
Cornell University, New York Univer- 
sity, and the U.S. Army Corps of Engi- 
neers. Before joining Cordley & Hayes, 
he served in engineering and technical 
executive capacities with the York Cor- 
poration, the Nash-Kelvinator Corpora- 
tion, the Fedders Manufacturing Com- 
pany, and the Baker Ice Machine 


Sidney A. Witt 


Company. Mr. Whitt is a member of the 
American Society of Mechanical Engi- 
neers, American Society of Heating and 
Ventilating Engineers, Society of Amer- 
ican Military Engineers, Engineering 
Society of Detroit, American Society for 
Engineering Education, and American 
Society of Sanitary Engineering. 


+ 


DEARBORN CHEMICAL COMPANY.—P. 
M. Miller, formerly chemist and water 
inspector for the New York Central, has 
joined the Dearborn Chemical Company, 
Chicago, as a member of the railroad 
department’s engineering and research 
staff. 

Lima-HaMILton CORPORATION. — Eu- 
gene C. Schum has been appointed Diesel 
engine sales manager of the Hamilton 


Eugene C. Schum 


division of the Lima-Hamilton Corpora- 
tion, with headquarters in Hamilton, 
Ohio. 

Mr. Schum began his business career 
in 1935 when he joined the engineering 
department of the Nordberg Manufac- 
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Steam turbine electric, Bas turbine electric 
and conventional electric . . . all four depend upon electric 
transmission and are, in fact, electrified motive power. 

And only electric transmission—regardless of the power 


source—has all of these seven Operating benefits: 


1. Constant rail hp over normal operating range of the 
locomotive. 


2. Multiplicity of lightly-loaded driving axles, with 
maximum locomotive weight used for adhesion. 


3. Exceptionally high drawbar pull in both starting 
and running. 


4. Decided increase in train tonnage. 
5. Easier handling of heavier trains. 


6. Marked reducticn of helper service over ruling 
grades. 


7. Electric braking on long, descending grades. 


These advantages of electrification apply to every type of 
service—switching, passenger or freight—and every type of 


locomotive utilizing electric transmission. 


Westinghon e 


turing Company. From 1942 to 1945 he 


| Simplify valve selection with this Coi аш Хау, айат week he re 


turned to Nordberg as district sales man- 


| ager, holding that position until he 
| joined Lima-Hamilton. 


* 


| “ R E N EW 0 n T H R E ES 0 M E i e Laxpis Toot Company.—The Landis 


Tool Company, Waynesboro, Pa., has 
opened a direct sales and service office 
ава "Renewo'" Threesome details are | at 709 East Thirty-eighth street, Indi- 
Both Regular and "P" Type "Renewo" valves have given in Circular No. 577. Ofh- | anapolis, Ind. This territory includes 


been used by leading roads for many years. Now er Lunkenheimer valves for rail- all of Indiana south of Indianapolis and 
| available and especially suited to railroad use is the road use are described in Cir- | north as far as Logansport Huntington 
|| "PS" Type, with 500 Brinell stainless seat and disc, cular No. 521. Write for your | | Fort Wayne. A. J Tone is distri " 
| fine for hard service, even under abrasive conditions copies. £ yes e s is district 


. interchangeable with the others. manager. 


* 


American Car & Founpry Co— 
George L. Mitsch has been appointed 


ESTABLISHED 1862 


| THE LUNKENHEIMER 22: 


—"QUALITY = \ 

CINCINNATI 14, OHIO. U. S. A. plant manager at the St. Louis (Mo.) 

KEW YORK 13. CHICAGO 6 foundry of the American Car & Foundry 
BOSTON 10 PHILADELPHIA 34 Се 


у, 

Mr. Mitsch began his business career 
at the Berwick, Pa., plant of American 
Car & Foundry. In 1942 he joined the 
Fastern Aircraft division of the General 


— 
EXPORT DEPT. 318.322 HUDSON ST. NEW YORK 13. М.Ү. 


Nickel Alloy Seat and Disc 


Fig. 73 200 Ib. S.P. 
Fig. 16 300 Ib. S.P. 


Regular "RENEWO'"': one of the most 
popular and widely used valves ever 
designed for general service. As the 


name clearly implies all parts are 
renewable 


George L. Mitsch 


Motors Corporation at Trenton, N. 1. 
and in 1945, returned to American Car 


Nickel Alloy Seat and Disc & Foundry at the St. Louis foundry. He 
later was appointed assistant plant man- 


Fig. 73-P 200 Ib. S.P. \ y= ud 
Fig. 16-P 300 Ib. S.P. pt 


"P" (Plug Type) "RENEWO'': for 


^ 
PyLe-NATIONAL Company —A. L. 


throttling jrair rip water column 
blowdown and similar service The Berlin, & rmerly assistant sales man- 
NS5'" Nickel Alloy 330 Brinell seating ager of the Pyle-National Company, 


material, developed and patented by р Р inte 
Lunkenheimer, has exceptional wearing ` Chicago, has been аррошїе E 
iualities and high с rrosion resistance vice-president in charge of sales; ! 
, М 4 ys 
Waulle, manager ot the conduit httns 
department, has been appointed manage! 
| of sales promotion and advertising and 
; * ane has bee! 

F. M. Currie, sales engineer has bee 
| appointed manager of industrial sales 


d assistant t 
W. 4. 


Thomas P. 
director 9 
s manage! 


ріомв Тоо: COMPANY. 
Moule. íormerly assistant 
sales, has been appointed sales man’s 
of the Plomb Tool Company, Los АП 
eles, Calif. se 
á Mr. Moule, for five years. follow 
his graduation from the Universi? a 
Michigan, was advertising and "eM 
motion manager for the Ex-Cell- n 
poration. He later was account exec | 
and new business manager e 
Wolfe & Associates and, for three ae 
sales manager of the Republi 


Stainless Steel Seat and Disc 
Fig. 73-PS 200 Ib. S.P. 
Fig. 16-PS 300 Ib. S.P. 


"PS" (Plug Type) "RENEWO'': for 
t 


maximum resistance to the effects of 


clos irottling and other severe serv 
ice, particularly where abrasive con 


countered. Equipped with 
stainless steel 500 Brinell seat and disc 


ditions are € 
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Internal Shaping... 


Here is a 32” Cincinnati shaping the guides on a 10” class 
оь. flanged end gate valve body. Cut length is 16"; 
eed, .010". 


Pnotos—Courtesy Wiliiam Powell Co., Cincinnati, Ohio 


SOLVED THE PROBLEM Internal shaping is the 


answer to а long list of ‘‘hard-to-get-at jobs." The illustration 
shows two Cincinnati Shapers of a battery of ten machines 
shaping both male and female valve guides at the William 
Powell Company. 


(ТАЛАА 1/44 Valves ranging from small 8'—150 lbs. 


pressure to 30"— 29500 lbs. pressure, weighing well over 1000 
lbs., are rapidly and efficiently handled. 


SIMPLE TOOLING Extension tool holder and high- 


speed bits cost relatively little. Cincinnati supplementary 
tables permit rapid setups for the larger valves. Low-cost 


operation is combined with a high production efficiency. 


Write for Shaper Catalog N-4 for complete description of 


Cincinnati Shapers. 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25, ОНІО U.S.A. 
SHAPERS - SHEARS - BRAKES 


I 


< 


А? the air from roof or ceiling areas is 
passed through the heating element of 
a Wing Revolving Unit Heater and projected 
downward through discharge outlets that 
slowly revolve, the heated air is not de- 
livered to the working area in single-direc- 
tion blasts, but in moving air-streams that 
sweep slowly through 360 degrees, covering 
successively every direction. The heated 
air moves around and under obstructions 
reaching to walls and remote corners. Every 
part of the plant is thus kept at an invigorat- 
ing comfortable temperature. 


L. J. Wing Mfp.Co. 52 Seventh Ave, New York ll, N. Y. 


Factories: Newark, N. J. and Montreal, Canada 


Revolving 


UNIT HEATERS 
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Northern aircraft products divisions. 
the Aviation Corporation. He : 


Car & Foundry Co., died suddenly í 
January 16, 
Stancliffe was 
he received his education. His early bu 
ness training was with construction. 


 omb Tool in 1944. 
Obituary 


WiLLIAM L. STANCLIFFE, vice-pres 
lent in charge of sales of the A 


in his sixty-fifth year. № 
born in New York wh 


gineers. Later he was a member of | 

Sales staff of the Traylor Engi eerin: 
& Manufacturing Co. In February, 17 

upon the formation of American Car 
Foundry Motors Co., Mr. Stancliffe | 
came its vice-president in charge 
motor-coach sales. In February, 1932, 
transferred to the production departme 
of American Car & Foundry. Begin 
in March, 1939, he was successly 
manager of miscellaneous sales of Am 
ican Car & Foundry, a vice-presiden 
charge of miscellaneous sales and mi 
tions, and vice-president in charge ! 
sales. In the latter capacity he had cha 


of the contractual relations 0 
A.C.F. and the United States Ge 
ment. 

Mr. Stancliffe was а member 0 


Railroad-Machinery Club and the 
ican Ordnance Association. 
* 

Howarp E. STOLL, manager of f 
road sales for the Bethlehem Sted C 
pany from 1928 until his retirement 
September, 1943, died on December 

| his home in Bethlehem, Pa. 
+ 

Еклхк W. HAMILTON, preside 

the Ulster Iron Works, Dover, : 
| since 1926, died at his home m Do 
December 1. He was 62 years old 
* 

CLARENCE E. CROISANT, division 
railway department, the 
Company, Chicago, died at his ho! 
that city on December 10, follow 
short illness. - 


manager, 


* 


Cart A. PINYERD, special aget! 
former district manager 0 the 5 
Car Heating & Lighting Со. Ch 
office died on December 22. Mr. Pit 
was born at Galien, Mich., on зер 
23, 1882. He entered railroad М 
with the St. Louis-San Franciscom 
| as electrical repairman and subseque 
advanced to electrical foren | 

traveling electrician. Mr. Pinyere? 

the Safety Car Heating & Lighting 
| at Chicago in August, 909, as $ 
and served successively # 
representative, commercial engiiss 
district manager. He held the latte 
tion until reaching retirement 4 
continued service with the comp 
special agent. 


inspector 


* 

FRANK CAZENOVE JONES 

and general manager 0 the ' 

Company, Passaic, N. J. di d 

чагу 20. at the Lenox Hill Be 

New York, following a three 
illness. 


Railway pn 
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on OLIVER FASTENERS». — 


HIGHEST | 
QUALITY 


(BODY | ; 
ra ee 
CORRECT _ 


ACCURATELY 


POINTED FOR 


FASTER 
ASSEMBLY 


OLIVER Fasteners meet your most rigid specifica- 
tions. Made under modern manufacturing conditions 
by one of the oldest firms in the industry, Oliver 
combines experience with skill to produce bolts, nuts, 
rivets and cap screws of highest quality. 


For guaranteed satisfaction, specify OLIVER! 


South Tenth and Muriel Sts. 


* Pittsburgh 3, Pa. 
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“MATERIALS. 


Sa ee 


FORMED THREADS 


! consolidated and placed under the direc- 


Personal 
Mention 


General 


New York CENTRAL SYSTEM 
The equipment engineering and equip- 
ment maintenance departments of the 
New York Central System have been 


tion of F. K. Mitchell, manager, equip- 
ment. The position of general superin- 
tendent motive power and rolling stock 
previously held by Mr. Mitchell, has 
been abolished. P. W. Kiefer, chief en- 
gineer motive power and rolling stock, 
has been appointed chief engineer, equip- 
ment, and the former position has been 
abolished. F. C. Ruskaup, assistant gen- 
eral superintendent motive power and 
rolling stock, has been appointed general 
superintendent, equipment. E. E. Everett, 
assistant to general superintendent mo- 
tive power and rolling stock, is now 
assistant to manager, equipment. Messrs. 
Kiefer, Ruskaup and Everett will report 
to Mr. Mitchell, manager, equipment. 

A. D. Bingman, assistant to general 
superintendent motive power and rolling 
stock, is now assistant to general super- 
intendent, equipment—locomotive. JaA: 
Brossart, assistant to general superin- 
tendent rolling stock, is now assistant to 
general superintendent, equipment—car. 
1. W. Martin, assistant to general super- 
intendent motive power, is now assistant 
to general superintendent, equipment— 
locomotive. F. Thomas, assistant to gen- 
eral superintendent motive power, is now 
assistant to general superintendent, 
equipment—Diesel and electric. These 
officers and district officers, who report 
previously to the general superintendent, 
motive power and rolling stock, now 
report to Mr. Ruskaup, general superin- 
tendent, equipment. 

E. L. Johnson, assistant chief engineer 
motive power and rolling stock, is now 
assistant chief engineer, equipment. ©. 
Н. Knowlton and С. И. Cox, engineer- 
ing assistants, аге now assistant engl 
neers, equipment, reporting to Mr. 
Kiefer, chief engineer, equipment. 

H. W. Faus, engineer motive power, 
is now engineer, locomotive equipment 
E. P. Moses, engineer rolling stock, 5 
now engineer, car equipment. W. 9. 
Hamilton, equipment electrical engineer. 
is now engineer, electrical equipment. 
lv. Е. Collins, engineer tests, continues 
with the same title, Le D: Hasat 
brake engineer, is now engineer, brake 
equipment. These officers report to Mr. 
Johnson, assistant chief engineer, equi? 
ment. 


T. R. Fredricks, assistant to assistant 
chief engineer motive power and bet 
stock (locomotive), and /. B. Biancart^ 
assistant to assistant chief engineer y 
tive power and rolling stock. (саг), “i 
now assistant engineers, equipment, 7 
porting to Mr. Johnson. f 

G. M. Davies, assistant engineer вй 
tive power, is now assistant еп > 
locomotive equipment, reporting Ka х 
Faus, engineer, locomotive equipment. 
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Here's Your Answer to 
Narrow Pedestal Change Overs 


Hyatt type “D” and “E” roller bearing journal boxes are designed for installation in 


standard AAR narrow pedestal openings. 


If you are planning to install roller bearing journal boxes under existing plain 
cars, consider carefully the advantages of using Hyatt journal boxes. 


1. Hyatt railroad bearings are of the preferred 

straight radial type and offer capacity well in 

excess of requirements. 

2. All parts of Hyatt bearings and boxes are 

easily accessible for cleaning and inspection 

with a minimum of shop expense. 

3. Hyatt Journal Boxes are removed from car 
ев as a unit, without disturbing any bolts or 


Write to H 


press fits.of inner race. 


4. Hyatt boxes of the same size and style are 
freely interchangeable from journal to journal. 


5. Inventories of spares can be reduced when 
Hyatt Roller Bearing Journal Boxes are used. 


6. General maintenance is simplified and can be 
taken care of by regular shop forces. 


yatt Bearings Division, General Motors Corporation, Harrison, New Jersey 
for further information on “D” and “E” Journal Boxes. 


HYATT ROLLER BEARING JOURNAL BOXES 


February, 1949 
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HERE'S HOW RUST- OLEUM 
SAVES TIME AND MONEY: 


IT GOES ON FASTER 
Rust- Oleum saves 25% of the time nor- 
mally required for application . . . and 
covers up to 30% more area. 


IT CUTS PREPARATION 
No sandblasting, flame cleaning or chemi- 
cal rust "dissolvers'' are required. Merely 
wirebrush to remove scale, dirt, etc. and 


apply RUST- OLEUM. 


IT PROTECTS LONGER 
Rust Oleum LASTS two to ten times longer 
than ordinary materials on most jobs. Every 
application gives maximum protection. 


= RUST-OLEUM „оон 


2419. Oakton Street 
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You Save on 
Maintenance Costs! 


Keep cars rolling years longer... 
Provide essential protection to 
right-of-way equipment, bridges, 
buildings and other properties. 
Rust-Oleum coats metal... and 
dries firm—with a tough, water- 
tight, enduring film that prevents 
rust by moisture, fumes, acids, 
heat and many other destructive 
elements. 


Rust-Oleum can be applied 
directly to any rusting surface — 
after easy, time-saving prepara- 
tion. It outlasts ordinary materials 
two to ten times, depending on 
conditions. For lasting satisfaction 
and extra profits specify Rust- 
Oleum on new and re-built cars 
...and out on the right-of-way 
where rust is costly. 


Write for full information TODAY. 
Ask for Catalog No. 145. 


Evanston, Illinois 


ES 


R. H. Graff and G. T. Wilson, assist- 
ant engineers rolling stock, are now 
assistant engineers, car equipment, re- 
porting to Mr. Moses, engineer, car 
equipment. 

G. B. Wakeley, assistant equipment 
electrical engineer, is now assistant en- 
gineer, electrical equipment, reporting to 
Mr. Hamilton, engineer, electrical equip- 
ment. 


M. S. Riegel continues as assistant en- 
gineer, tests, reporting to Mr. Collins, 
engineer, tests. 

А. J. Serieno has been appointed as- 
sistant engineer, brake equipment, re- 
porting to Mr. Hays, engineer, brake 
equipment. 

The headquarters of all these ap- 
pointees are at New York. 


C. A. WHITE, superintendent motive 
power, western division, of the Atlantic 
Coast Line at Fitzgerald, Ga., has been 
appointed superintendent motive power, 


| southern division, with headquarters at 


Waycross, Ga. 

J. E. McLeop, master mechanic of the 
Hocking division of the Chesapeake & 
Ohio at Columbus, Ohio, has been ap- 


| pointed superintendent of motive power, 


with headquarters at Richmond, Va. 


W. К. Succ, acting mechanical super- 
intendent, western district, Missouri 
Pacific, at St. Louis, Mo., has been ap- 
pointed mechanical superintendent of 
that district. 


C. Н. Norpguist has been appointed 
mechanical engineer of the Minneapolis, 
St. Paul & Sault Ste. Marie, with head- 
quarters at Minneapolis, Minn. 


J. W. Mason, master mechanic of the 
Central of Georgia at Macon, Ga., has 
been appointed assistant superintend- 
ent motive power, with headquarters 
at Macon. Mr. Mason began as a 
machinist specialist in the employ of 
the Central of Georgia in 1923. He be- 


J. W. Mason 


came a machinist in 1927, machinist 
supervisor in 1936, foreman of the erect- 
ing shop in 1939, assistant master me- 
chanic in 1943, and master mechanic at 
Macon in October, 1946. 


D. V. GoNDER, superintendent of mo- 
tive. power and car equipment of the 
Atlantic Region of the Canadian Na- 
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BRAKE SLACK ADJUSTERS 


Applications of “AMWELD” 
Slack Adjusters have been 
made on these railroads: 


The Chesapeake & Ohio Railway has ordered AMWELD Brake 
Slack Adjusters, Type "B-2", for 4,000 new 70-ton triple hopper 
cars; 3,000 to be built by the American Car and Foundry, and 
Семра е 1,000 by the Bethlehem Steel Corporation. 


Railway Company 


сану СИ This order is another example that AMWELD Brake Slack Ad- 
Erie Railroad Company ы A А 
justers do everything claimed for them! 


Ford Motor Company 


General American 


иран icu. AMWELD Brake Slack Adjusters are in operation on many 
Mather Stock Car Co. railroads, some of which are listed. Three models, "T", "B", 
New York Central System and "C"... AMWELDS are adaptable and easily installed on 


New York, New Haven 


& Hartford Railroad Co. all types of freight cars. 
Nor 
EAS Conteh’ Your request for information regarding AMWELD 
Nerth- American Cor Brake Slack Adjusters will bring complete data 
Corporation including typical application prints. А represen- 


Union Railway Co. tative will be glad to call if you say the word! 
Virginian Railway Co. 


Ea AMWELD RAILWAY EQUIPMENT 


Delaware and Hudson 
Railroad Corporation Division of 


interstote"Reilroad Со. THE AMERICAN WELDING & MANUFACTURING COMPANY 


Southern Railway 


бані 260 DIETZ ROAD € WARREN, OHIO 
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(Join 


for DEPENDABLE Results . . .... FAST! 


JOHNSTON furnaces for every heating job—engineered and 
built to your needs. Known for SAFETY and DEPENDABILITY. 


TOOL FURNACES 


—designed to cover all ranges of 
tool heat treatment. Furnace shown 
is underfired, complete with John- 
ston Blower mounted as shown and 


oil burner mounted at rear. Furnace 


and combustion chambers separ- 
ated by special hearth tile, with 
openings between arranged so that 
flame will not pass into heating 
chamber or strike the stock. 


can WEE CDS ime т 


CAR BOTTOM FURNACES 


—for annealing, normalizing 
and stress relieving. Clean 
heating, high efficiency and 
fuel economy is attained by 
the JOHNSTON "Reverse 
Blast" Low Pressure Burner. 
Roller bearing car axles and 
door hoist shafts, power oper- 
ated car pullers and other prac- 


tical features. 


FORGING FURNACES 


Single End Door Type shown hes one chamber 9' wide, 6’ deep, and two 
doors 20" high—one 2' wide, 
the other 2'6" wide. Other 
door arrangements to suit. 
Fired from the ends with two 
burners. Complete with John- 
ston Electric Type Valveless 
Automatic Control and hy- 


draulic door hoisting mecha- 
nisms. А... — —— 


The JOHNSTON line also includes Blacksmith Forges, Rivet Forges, Tire 


Heaters, Burners, Blowers and other equipment to SPEED PRODUCTION— 
SAFELY! 


MANUFACTURING CO. 
2825 EAST HENNEPIN AVE. 
MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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tional at Moncton, N.B., has been ap- 1 
pointed assistant general manager with 
headquarters at Winnipeg, Man. 


С. К. HvNTOON, superintendent of the 
Chicago, Rock Island & Pacific at Fair- 
bury, Neb., has been appointed superin- 
tendent of safety, with headquarters at 
Chicago. 


A. G. GREENSETH, mechanical super- 
intendent of the Minneapolis, St. Paul & 
Sault Ste. Marie at Minneapolis, Minn., 
has been appointed general mechanical 
superintendent. 


Н. E. Hates, electrical engineer of the 
Central of Georgia, has been appointed 
superintendent motive power, with head- 
quarters at Savannah, Ga. Mr. Hales 
was four years with the Georgia Power 
Company before entering the employ of 
the Central of Georgia in 1942. Until his 


promotion to the position of superintend- 
ent motive power he had served as tele- 
phone and telegraph draftsman, tele- 
phone and telegraph maintainer, equip- 
ment engineer, and electrical engineer. 


Joun P. Morris, general mechanical 
assistant of the Atchison, Topeka 
Santa Fe at Chicago has been appoint 


assistant to operating vice-president, 3! 


J. P. Morris 


arch 
Chicago. Mr. Morris was born on Mare? 
16, 1890, at Fort Madison, Iowa. ' j 
entered railroad service in yes at 
machine operator for the Santa pe 
Shopton, Iowa, and subsequently serv" 


Engineer 
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. ..BAck AcaAiN! 


Once more the Rockford Machine Tool Co. offers to 
industry the medium duty lathe that has been a favorite 
for production, maintenance, and tool room work for 
two generations. 


etd ua ГГ 
amous 


fw отт "mee ER. R4 


MER Iu 


CT E 
ford Hy-Draulic Sh 


ers, Planers, Slotters, 


and Shaper-Planers. : 


POPLAR ean - 


Completely redesigned from head to tailstock, the Rockford Economy rovides outstanding lathe quality 
in the medium price field. It has every operating feature and all the precision required for good performance 
in the tool room or maintenance shop or on the production line. Whether you need a 14” lathe right now... | 


| or whether you'll not need one until sometime well in the future, may we suggest that you get all the facts to 


have them on hand for ready reference. Write for Rockford Economy Lathe Bulletin 462. 


ROCKFORD MACHINE TOOL CO. * ROCKFORD, ILLINOIS 


4814 
ALSO MANUFACTURERS OF SHAPERS PLANERS SLOTTERS SHAPER-PLANER 


Doíng the job 
with LESS Мапро,, 


Psi 


Mechanical Cleaning 
Saves Costly Labor for 
9 Major Railroads 


You can no longer afford to use ordinary soak tanks for 
your parts cleaning. You can cut cleaning time, labor 
and over-all costs with Magnus Aja-Dip Cleaning 
Machines on diesel and steam parts, air filters, com- 
pressors, signal elements, electrical equipment, etc. 
Here's the story on four railroad installations: 


Diesel Parts Cleaned in 1/4 the Time formerly re- 
quired in still tanks, using solvents. Magnus 755 in the 
Aja-Dip Machine also eliminates hand work. 


Steam Engine Parts Cleaned in 1/3 the Time of steam 
gun cleaning. Magnus 925М in the Aja-Dip Machine also 
gives a 10% increase in volume of cleaned parts. 


Steam Engine Parts Cleaned in 45 Minutes where 
boil-out vat took 8 hours. No elbow grease needed. 
Magnus Heavy Duty Cleaner is used. 


(4 jp Engine Parts Cleaned at the Rate of a Ton 
per Shift where still tank took over 4 shifts. Cleaner 
vsed is Magnus Heavy Duty Cleaner. 


Nine major roads are already using Magnus Aja-Dip 
Cleaning Machines to speed cleaning and cut hand 
work. There's a size to handle any capacity needed 
from 100 to 2,000 Ibs. of load. 


For the mechanical approach to your clean- 
ing problems... write for Bulletin 407-AST. 


MAGNUS CHEMICAL COMPANY • 77 South Ave., Garwood, N. J. 


In Сопода— Magnus Chemicols, Ltd., 4040 Rue Masson, Montreal 36, Que. 


RAILROAD DIVISION 


NERS 
e represents 
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| as machinist apprentice, machinist, ma- 
| chinist gang foreman, enginehouse fore- 
| man and general foreman. He was ap- 
pointed master mechanic of the Illinois 
division in 1924; mechanical assistant at 
Chicago in 1937; mechanical superin- 
tendent at Shopton in 1938, and general 
mechanical assistant at Chicago in 1939, 
Mr. Morris has been active in the work 
of the A.A.R., Mechanical Division, for 
a number of years, serving on the 
Coupler and Draft Gear Committee and 
the Arbitration Committee of which he 
has been chairman since 1940. In Decem- 
ber. 1948, he was elected a member of the 
General Committee. Mr. Morris is also 
а member and active supporter of the 
American Society of Mechanical Engi- 
neers, Railroad Division. 


Kart Е. Nystrom, chief mechanical 
officer of the Chicago, Milwaukee, St. 
Paul & Pacific at Milwaukee, Wis., re- 
tired on January 31. Mr. Nystrom was 
born in September, 1881, in Aspa Bruk. 
Sweden. He is a graduate in mechanical 
engineering of the Mining School at 
Filipstad, Sweden (1904), and holds the 
| honorary degree of Doctor of Engineer- 
ing which he received írom Marquette 
University in 1941. During his college 
career he spent summer vacations work- 
ing in machine shops in Stockholm, 
| Sweden, and steel mills in other parts o! 

that country. After graduation he went 
{о Germany to study high-tensile steel. 
but in 1905 came to America and worked 
as a blueprint boy and then as an engi- 
| neer for the Midland Steel Company. He 


Karl F. Nystrom 


subsequently was employed by the Amer- 
ican Steel & Wire Company; asa dratts- 
man by the Pressed Steel Car Company: 
and for a few months as à member o 
the engineering staff of the Pullen 
| Company. During the electrification °, 
the Oakland-Alameda interurban line ot 
| the Southern Pacific he designet ais 
supervised the construction of the nrs 
electric interurban cars for that service. 
In 1911 he was appointed assistant. me 
chanical engineer of the American Саге 
Foundry Co., and in 1912, mechanic 
engineer of the Acme Supply Compan? 
In 1913 he became chief draftsman n 
the car department of the Grand И, 
(now the Canadian National) ; 1" I s 
chief draftsman, car department. 0! ks 
| Canadian Pacific, and in 1920, enginee 
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ROEBLING 


SAFETY | 


FOR MEN, LOAD AND EQUIPMENT 
A 


4 
/ 
44 


Roebling 
"Flatweave" 


"FLATWEAVE" SLINGS ... A FULL RANGE OF SIZES 


FOR MOST HOISTING JOBS, you'll 
find that Roebling “Flatweave” Slings 
are tops for safety and economy. 
Roebling is an old hand at making 
slings, and this modern “Flatweave” 
construction has been specially devel- 
oped for new and extra efficiency in 


handling loads of almost every type. 

Six individual wire ropes are woven 
together side by side in “Flatweave” 
Slings. This forms a broad, flat bearing 
surface and prolongs the life of the 
sling. Important, too, ^Flatweave" is 
very easy to handle . . . resists kinking 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST 


ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. € Chicago, 55 
Se. Clair Ave., М. E. * Denver, 1635 17th St. ж Houston, 6 
S. Alameda St. x New York, 19 Rector St. ж Philadelphia, 
Ave. * Portland, Ore., 1032 №. W. lith Ave. * San Francisco, 1710 17th St. * Seattle, 900 First Ave. 


February, 1949 


25 W. Roosevelt Rd. * Cleveland, 701 
ation Blvd. ж Los Angeles, 210 
* Pittsburgh, 855 W. North 


. it's remarkably flexible . . . readily 
passes through narrow spaces in and 
under loads. 

Write for your free copy of the 
"Roebling Sling Data Book!" It tells 
everything you ought to know about 
slings and sling accessories . . . will help 
you handle loads with top speed and 
safety. John A. Roebling's Sons Com- 
pany, Trenton 2, New Jersey. 


ROEBLING 


vy A CENTURY OF CONFIDENCE ` 
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* 
RUB- 


RAILROAD SAFETY FLOORING 


Outlasts steel! Reduces pay accidents! 
Used by 7 Class 1 roads! 


tough ... sinewy.. 


D? you want a flooring that will 
be as safe after years of service 
as it was the day you installed it? 
Investigate RUB-BUB Heavy-Duty 
Safety Vestibule Plate today! 

You get years of extra flooring 
life because tough RUB-BUB syn- 
thetic rubber compound is thicker 
and abrasive dirt collects in deep 
grooves below contact surfaces. 
You reduce pay accidents because 
exclusive Dri-Foot tread design 
drains water off faster . . . grips 
passenger shoes tighter. 

Don't take a chance. Maintenance 
records of 7 major Class 1 railroads 


STEP PLATE 
AISLE TREAD 


UNDERSEAT FLOORING 
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RUB-BUB Heavy-Duty Safety Vestibule Plate 
consists of a dense 5/16 inch thickness of RUB- 
BUB compound double-bonded to expanded- 
metal backing to prevent excessive "growth". 
Microphotograph shows compact, fibrous tex- 
ture of RUB-BUB synthetic compound. It's 
. non-skid ше! or dry. Its 
longer-wearing surface cuts maintenance costs. 


in tbe United States and Canada show 
that RUB-BUB safety products last 
longer, stay safe longer. 

For a matched installation also 
specify RUB-BUB Heavy-Duty 
Safety Step Plate. It has the same 
longer-lasting tread plus a resilient, 
live-rubber lip that resists chopping 
action of heels... eliminates shattered 
shinbone accidents. 


Write for samples today. See for 
yourself why RUB-BUB Vestibule 
Plate and Step Plate remain safer— 
years longer! Specify RUB-BUB 
safety flooring for vestibules, aisles 
and steps in all your new and 
reconditioned cars. 


RUB-BUB 


Transportation Products 


SAMUEL MOORE & CO. Mantua, OHIO 


RAILWAY & POWER ENG. CORP. 
Montreal * Hamilton * Windsor 
Toronto * North Bay * Winnipeg 


IN CANADA 


Voncouver * Noronda * New Glasgow 


of car construction of the Grand Trunk. 
His association with the C.M.St.P. & P. 
began in 1922 as engineer of car design. 
He was appointed engineer of motive 
power and rolling stock in 1925; master 
car builder in July, 1927 ; superintendent 
of the car department in September, 
1927, and, in 1937, mechanical assistant 
to the chief operating officer, with gen- 
eral supervision of the car department as 
well as of engineering, designing, con- 
struction, and co-ordination of facilities 
in the mechanical department. Оп Sep- 
tember 1, 1941, his jurisdiction was ex- 
tended to include all branches of the 
mechanical department. Early in 1945 
his title was changed to chief mechanical 
officer. In November, 1938, he was pre- 
sented with a bronze plaque, inscribed 
"For his outstanding contribution to the 
science and art of design and mainte- 
nance of railway rolling stock," by the 
Car Department Association. of St. 
Louis. In 1930 he was elected president 
of the Master Car Builders’ and Super- 
visors’ Association which emerged, after 
the depression, in the fall of 1937 as the 
Car Department Officers’ Association. 
He was a member of the Car Construc- 
tion Committee of the A.A.R., Mechani- 
cal Division, for several years, and is a 
Fellow of the American Society of Me- 
chanical Engineers. He was chairman of 
the Railroad Division of the A.S.M.E. 
during 1945 and has served as a member 
of the Executive Committee of that divi- 
sion. He is a member also of the Ameri- 
can Welding Society, the Locomotive 
Maintenance Officers’ Association: the 
Society of American Military Engineers, 
and the Army Ordnance Association. 


Frank D. SiNEATH has been ap- 
pointed assistant to chief of motive 
power and equipment of the Atlantic 
Coast Line, with headquarters at Wil- 


F. D. Sineath 


mington, N. C. Mr. Sineath was born 
on November 9, 1909, in Columbia, S. 
C., where he was educated. Upon com- 
pletion of his school work he served 
with the U.S. Navy for four years. He 
became an electrician at the Jackson- 
ville, Fla., shops of the Atlantic Coast 
Line on May 12, 1941. On April 9, 1942, 
he became foreman electrician; оп 
November 11, 1942, gang foreman; on 
November 1, 1944, Diesel foreman, and 


Railway Mechanical Engineer 
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How to cut 
replacement costs... 


Because wear plates are of the "hard-to-weld" types of 
steel, welding with ordinary electrodes may produce under- 
bead cracking. 

To overcome this difficulty, Diesel locomotive manufac- 
turers recommend the use of stainless steel electrodes. 

Airco 25-20 (AISI Type 310) stainless steel electrodes are 
specifically recommended for this work since this analysis is 
particularly well suited to take the type of beating to which 
journal box wear plates are subjected. 

Airco 25-20 electrodes are available in two coating types: 
lime for D.C. reversed polarity, and lime-titania for both A.C. 
and D.C. application. 

For more information about this and other Diesel welding 
applications, write your nearest Airco office for a copy of, 
"Diesel Locomotive Maintenance Welding." (In Texas: Mag- 
пона Airco Gas Products Company. On West Coast: Air 
Reduction Pacific Company.) 


COSTS COME DOWN 
UNDER THE AIRCO PLAN 


AIR REDUCTION 


Offices in All Principal Cities 


Headquarters for Oxygen, Acetylene and Other Gases...Carbide...Gas Welding and Cutting Machines, Apparatus and Supplies...Arc Welders, Electrodes and Accessories 
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BAKING TIME 40% 
WARM-UP TIME 57% 


for DIESEL - ELECTRIC 
MAINTENANCE 


Baking time for large diesel generators 
and diesel-electric motors was reduced 
iO to 50% at Great Northern shops, 
St. Paul, when this modern DESPATCH 
gas fired, convection heat oven was 
installed. Warm-up time was cut 57% 
over previous steam-heated oven 

Two giant 3-ton 36°x38" armatures 
or motors bake thoroughly in 12 instead 
of 20 or more hours. Six smaller 1-ton 
18'x36" armatures bake in 8 hours 
instead of 16. These heavy components 
are dried after cleaning, or baked after 
vacuum impregnation, dipping or 
spraying with varnish. Loads are con- 
veniently handled with traveling crane 
and rail-mounted dolly. 


WRITE TODAY for information 


DESPATCH OVEN COMPANY 


Minneapolis Office: 619 S. E. 8th St. 
Chicago Office: 221 М. LaSalle St. 


Offices in All Principal Cities 


DESPATCH 
Coil & Armature 
RS OVEN 


Other Aduantages 


Increases baking capacity. 
Operates economically. 
Requires less attention. 

Saves time and manpower. 
Rugged, safe and dependable. 
Bakes uniformly up to 500 F. 


Controls temperature automatically. 


DESPATCH 
OVEN COMPANY / 


INTERNAL BELL RINGER 
AND OPERATING VALVE 


The VILOCO Internal Bell Ringer is 
applicable to all sizes of bells from 
the 12” diesel bell to the larger steam 
locomotive sizes. This ringer has a 


hardened stainless steel 
piston, precision ground; 
has fulcrum pin fixed in 
clapper revolving on 
Oilite Bearings and 
has steel stud for se- 
curing to bracket. 

The VILOCO Operat- 
ing Valve is especially 
designed to operate 
this ringer. It has a flat 
seated cam type rotor 
which provides control 
of bell ringer cadence 
without the use of a 
needle valve adjustment. 


VILOCO RAILWAY EQUIPMENT CO. 


332 S. Michigan Avenue • Chicago 4, Illinois 
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on July 1, 1946, general foreman. He 
was appointed acting master mechanic 
at Florence, S. C., on March 1, 1948; 
master mechanic at Florence on Septem- 
ber 1, 1948, and master mechanic at 
Wilmington on December 16. 


E. WyNNE, mechanical engineer, shop 
methods, of the Canadian National at 
Montreal, Que., has been appointed gen- 


| eral superintendent on motive power and 


car equipment of the Atlantic region with 
headquarters at Moncton, N.B. 


G. T. CALLENDER, mechanical super- 
intendent, western district, Missouri Pa- 
cific at St. Louis, Mo., has retired after 
43 vears of railroad service. 


Jous W. HAWTHORNE, superintend- 
ent motive power of the Central of 
Georgia at Savannah, Ga., has been ap- 
pointed assistant chief of motive power 
and equipment of the Atlantic Coast 
Line, with headquarters in Wilmington, 
N. C. Mr. Hawthorne is a graduate of 
Purdue University (1933) with a B.S. 
degree in mechanical engineering, spe- 
cializing in locomotive and car design. 
His first employment was with the New 
York Air Brake Company at Water- 
town, N.Y. He was later transferred to 
Cleveland, Ohio, as a service representa- 


J. W. Hawthorne 


tive. For six months early in 1940 he 
was acting air-brake instructor of the 
Chesapeake & Ohio at Richmond, Va. 
He was appointed assistant superintend- 
ent motive power of the Central of 
Georgia on November 1, 1943, and 
superintendent motive power at Savan- 
nah on January 1, 1945. 


Joun A. WELSCH, superintendent oí 
the car department of the Illinois Central 
at Chicago has been appointed superin- 
tendent of equipment with headquarters 
at Chicago. Mr. Welsch was born on 
April 23, 1900, at Vicksburg, Miss. He 
attended school in that city and studied 
mechanical engineering in evening 
classes. Mr. Welsch entered I. C. service 
on October 19, 1916, as a machinist 
apprentice at Vicksburg, and, after com- 
pleting his apprenticeship, worked as a 
machinist at Greenville, Miss., and at 
Vicksburg. In March, 1924, he became 
district air-brake foreman at Vicksburg 
in 1932, enginehouse foreman at Mc- 


Roilway Mechanical Engineer 
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Improved GRIeCO Brake Beam Safety Supports 
чь 


DEPENDABILITY — Proven By Many Years Actual Service 


GRIPCO Supports can be removed and replaced without removing nuts. 


Spring-Plankless Type Castings are universal and interchangeable with 
various types of Brake Beams. 


GRIP NUT COMPANY 


310 South Michigan Avenue 
Chicago 4, Illinois 


8.3127 


GREATEST SAFETY WITH LOWEST COST 
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Extra yard profits тат [em oui handling with 
ROUSTABOUT 
CRANES 


@ You've got a crane with hook or magnet any- 
. » The fast where you want it around your yard exactly when 
you want it— when a Roustabout is on the job. 

tractor-footed Fast, powerful, this mobile load-hustler gives you 
low cost materials handling outdoors all around 

load-hustlers your plant to match your indoor efficiency. It keeps 
things organized, on the move, prevents costly 
delays — no waiting for crews from 
other jobs. Built for years of 
overwork —ball-bearing boom 
turntable, all gears in oil. 
Capacities to 7⁄2 
tons — it's the an- 
swer to your yard 
problem. For 
complete facts... 
write to Dept. G-1. 


Т 


E 
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Photo courtesy of Indus- 

trial Power Division, 

International Harvester 
Company 


HUGHES-KEENAN CORPORATION 


DELAWARE, OHIO, U.S.A 
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CLEANING 
COMPOUNDS 


—performing in the Back Shop Vat 


Before repair and overhaul, locomotive parts are cleaned in the Hot Tank 
more economically and quicker with PERMAG. All carbonaceous deposit and 
heavy greases are removed and parts are ready for easy handling and 
assembling. 

Diesel liners are cleaned most satisfactorily with PERMAG in the Hot Tank 
process. PERMAG is in constant use in leading railroad shops throughout 
America; 25 years serving the great railroad industry. 


Write or "phone us for more details about PERMAG Compounds for railroad service. 
Magnuson Products Corporation 


Mfrs. Specialized Cleaning Compounds for Industry 
Main Office: 50 Court St., Brooklyn 2, N. Y. 


Nationally Represented 
In Canada: Canadian PERMAG Products, Ltd., Montreal, Toronto 
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Comb, Miss., and in 1933, general fore- 
man at Baton Rouge, La. Mr. Welsch 
Was transferred to Vicksburg in 1935 and 
to New Orleans, La., in 1938. He was 
appointed master mechanic at Paducah, 


J. A. Welsch 


Ky., in 1941, to shop superintendent at 
Paducah in 1945 and superintendent of 
the car department at Chicago in Sep- 
tember, 1947. 


Diesel 


Lee Rosinson, superintendent of 
Diesel power and shop machinery of the 
Illinois Central at Chicago, has retired 
after 40 vears of service. 


Master Mechanics and Road 
Foremen 


E. J. BucKBEE, master mechanic of the 
New York Central, with jurisdictiton 
over the Illinois Division and headquar- 
ters at Mattoon, Ill., has retired. 


L. P. REED has been appointed master 
mechanic of the Hocking division of the 
Chesapeake & Ohio, with headquarters 
at Columbus, Ohio. 


S. B. BULLINGTON, road foreman of 
engines of the Atlanta & West Point, the 
Western of Alabama, Georgia Railroad, 
and Atlanta Joint Terminals, has retired 
after 44 years of service. 


HERBERT M. Kvrr, general foreman 
of the Atlantic Coast Line at Florence, 
S. C. has been appointed master me- 
chanic, with headquarters at Florence. 
Mr. Kyle was born in Fayetteville, N. 
C., on December 19, 1898. Mr. Kyle 
spent two years in military school and 
two years at Michigan State Automotive 
School and began his service with the 
Atlantic Coast Line on July 2, 1922, as 
a machinist at Fayetteville. He was 
later a machinist at the Wilmington, 
N. C., shops. He became gang foreman 
at Florence on September 16, 1940; as- 
sistant enginehouse foreman on June 16, 
1942, and general foreman at Florence 
on August 16, 1947. 


Watter E. Humpureys, who has 
been appointed master mechanic of the 
Chesapeake & Ohio at Ashland, Ky., as 
announced in the November issue, was 
born on September 22, 1901, at Hunting- 
ton, W. Va. He attended Ohio State 
University and the University of Illinois 
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e. ON one order fo CRANE 


That's the way to get whatever you need in Piping, in brass, 
iron, steel or alloy materials. When you order from Crane, 
you choose from the world's most complete selection of 
valves, fittings, accessories, fabricated Piping and pipe. 
Whether you want Piping for shops, yards, locomotives or 
Power plants, there's a Crane Branch located nearby for 
your convenience. 


Standardizing on One Source of Supply— Crane— simpli- 
fies every Piping procedure, from design to erection to 
maintenance work. One Responsibility for all materials— 
whether for mobile or Stationary units—helps you get the 
best installations, avoid unnecessary delays. High Quality 


in every item from the broad Crane line assures dependable MAIN STEAM LINES in railroad station boiler room, equipped 


rformance fr ipi S by Crane. The broad Crane line includes all types of valve 
pe ce trom every part of Piping systems operating еди{ртейї. 


Сгапе Со., 836 $. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 


COMPRESSED AIR STORAGE 
TANKS featuring Crane stand- 
ard iron body wedge gate 
valves in air receiver lines. 


FUELING STATION showing 
Crane valves and Sittings on 
diesel fuel lines. 


EVE, - = 
EXTA /WG FROM . aes | PLUMBING 
VALVES AND 
FITTINGS HEATING 
PIPE | 
FOR EVERY PIPING SYSTEM 
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for short specialized courses and on 
January 15, 1919, became an employee 
in the boiler department of the C. & O. 
at Huntington. One year later he trans- 
ferred to the electrical department, serv- 
ing as apprentice, electrician foreman, 
inspector and air-conditioning instruc- 
tor until October 1, 1936, when he be- 


Walter E. Humphreys 


came general foreman, car department, 
Huntington shop. He was transferred 
as general foreman to the Seventeenth 
street shop, Richmond, Va., on Decem- 
ber 16, 1944. He was appointed assist- 
ant master mechanic, Richmond di- 
vision, with headquarters at Newport 


RA» 
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NATIONALLY KNOWN 
WIEDEKE-IDEAL MASTER 


Wiedeke IDEAL Master Tube Ex- 
panders are made in two styles 
- . . for installation of tubes in 
LOCOMOTIVE and other FIRE 
TUBE BOILERS. 


Write us for further data. 


News, Va., on September 20, 1947, and 
master mechanic of the Ashland-Big 
Sandy divisions, with headquarters at 
Ashland, on September 1, 1948. 


Electrical 


S. WITHINGTON, chief electrical engi- 
neer of the New York, New Haven & 
Hartford at New Haven, Conn., has been 
appointed engineering assistant. The 
position of chief electrical engineer has 
been abolished. 


H. F. Brown, engineer electric trac- 
tion of the New York, New Haven & 
Hartford at New Haven, Conn., has 
been appointed electrical engineer, re- 
porting to the chief engineer. Mr. Brown 
will be responsible for the design and 
specifications of electric traction-power 
supply and distribution system, and 
power supply and distribution for build- 
ings and other structures. The position 
of engineer electric traction has been 
abolished. 


Car Department 


REGINALD AMBROSE, superintendent of 
car equipment of the Atlantic region of 
the Canadian National at Moncton, N. 
B., has retired after more than 51 years 
of railroad work. Mr. Ambrose was 
born in England; began his career as a 
coach building apprentice on the Lanca- 
shire & Yorkshire (England) in 1897. 
He subsequently held numerous mech- 


54-S . . . for rolling 54L . . . for rolling 
tubes in the FIRE BOX tubes in the SMOKE 
END . . . hos rolls BOX END . . . hos 
1⁄4” long. Expander rolls 1%” long . . . 


for heavy sheets and 
where tubes project 
various distances be- 
yond sheet. 


will automatically draw 
tubes out against 
guard uniformly 
for beading. 


м” 


There is a Wiedeke tube expander for every application 
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апіса! positions on six leading railroads 
in Great Britain. He completed au 
eight-year apprenticeship and served as 
car builder, pattern and template maker, 
carpenter, cabinet maker and draftsman. 
Mr. Ambrose worked on railway car 
construction across Canada from New 
Westminster, B. C., to Halifax, N. S., 
where he was employed by the Silliker 
Car Company. He joined the Inter- 
colonial (now C.N.R.) as draftsman at 
Moncton in 1911, and in 1917 was pro- 
moted to car charge-hand and draftsman. 
In 1929 Mr. Ambrose became chief 
draftsman, car department, C.N.R., in 
1933, assistant superintendent of car 
equipment, and in 1944 superintendent 
of car equipment for the Atlantic region. 


SAMUEL А. WILCOX, assistant master 
mechanic of the Monongahela Connect- 
ing, has been promoted to master car 
builder, with headquarters at Pittsburgh, 
Pa. Mr. Wilcox entered the service of 
the Monongahela Connecting at Pitts- 
burgh in 1946, after having served as 
chief of shops of the River Terminal 
railway in Cleveland, Ohio. 


D. MACDONALD, assistant superintend- 
ent of shops of the Canadian National at 
Moncton, N.B., has been appointed su- 
perintendent of car equipment of the 
Atlantic region. 


Н. S. Marsun, assistant superintend- 
ent—car department of the Missouri 
Pacific at St. Louis, Mo., has been ap- 
pointed to superintendent of the car 
department. 


E. Н. Hinricus has been appointed 
assistant superintendent car department 
of the Missouri Pacific at St. Louis, Mo. 


GEORGE J. LEHNERER, assistant to the 


| general superintendent of equipment of 


the Illinois Central at Chicago, has been 
appointed superintendent of the car de- 
partment at Chicago. 


Shop and Enginehouse 


Byron E. Tay or, foreman of shops 
of the Canadian National, has been ap- 
pointed assistant superintendent of shops, 
with headquarters at Moncton, N.B. 


Н. G. Comrie, general boiler inspec- 
tor, prairie and Pacific regions of the 
Canadian Pacific at Winnipeg, Man., 
retired on December 31. 


H. E. Grecory, assistant general boiler 
inspector of the Canadian Pacific at Cal- 
gary, Alta., has been appointed general 
boiler inspector, prairie and Pacific re- 
gions, with headquarters at Winnipeg, 
Man. 


Obituary 


C. L. Emerson, who retired in 1943 
as division master mechanic of the Chi- 
cago, Milwaukee, St. Paul & Pacific, at 
Chicago, died on January 2 in the West 
Suburban Hospital at Oak Park, Ill. 


S. M. RorH, supervisor locomotive 
performance of the Western Maryland 
at Hagerstown, Md., died on January 1 
at the age of 54. 
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The 
IMPORTANCE 
of UNIFORMITY ! 


Design trends in today's modern freight 
cars emphasize practical and durable 
construction. Each unit of the composite 
caris individually designed to speed con- 
struction and reduce maintenance cost. 


The uniformity of steel castings is 
playing an important role in this stream- 
lined program. Versatility in design 
makes cast steel units the answer to many 
problems. A selective range of physical 
Possibilities allows greater strength 
without additional weight. Sub-assembly 
Costs and diverse materials are avoided; 
only one unit means the job is entirely 
complete within itself! And, as each 
successive unit is a duplicate of the first 
—each specific unit is accurate in align- 
ment and specification! 


Assurance of dependable cast steel 
units means Unitcastings! Unitcast's 
Precision Mass Production methods 
will produce more good castings in less 
üme and at a lower finished cost! 
Unitcastings will do your job right! 
Unitcast Corporation, Steel Casting 
Division, Toledo 9, Ohio. In Canada: 


Canadian-Unitcast Steel, Ltd., 
Sherbrooke, Quebec. 
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dominates the picture 
wherever modern freight 


cars are built ..... 
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Rock Island Suburban Diesels 


The first regularly scheduled Diesel suburban service in 
the Chicago area was inaugurated January 6 by the Chi- 
cago, Rock Island & Pacific between Chicago and Joliet, 
Ill., with the assignment of two 1,500-hp. suburban loco- 
motives built by Fairbanks, Morse & Co. The use of Diesel 
power on some, and perhaps eventually on all, suburban 
trains is part of the road’s plans for a complete rehabili- 
tation of this service, including 20 new streamlined coaches 
and the remodeling of existing rolling stock. The locomo- 
tives are assigned to service between both Chicago and 
Joliet, Ill, and between Chicago and Blue Island, Ill., 
distances of 40.2 and 15.7 miles, respectively. 

To get maximum mileage from the locomotives, a care- 
ful assignment was made for each such that it completed 
a week-day cycle once in two days. As shown in the graphs 
for the Monday-to-Friday schedules, locomotive No. 1 
leaves Blue Island just before five o'clock Monday morn- 
ing and between that time and approximately 12:40 a.m. 
Tuesday morning makes two-and-one-half round trips 
between Blue Island and Chicago and two-and-one-half 
round trips between Chicago and Joliet, tying up at Joliet. 
Locomotive No. 2 leaves Joliet on Monday morning 
at about 7:35 a.m. and between that time and about 12:40 
a.m. Tuesday, makes three-and-one-half round trips be- 
tween Joliet and Chicago and one-and-one-half round 
trips between Chicago and Blue Island, tving up at Blue 
Island. On Tuesday, locomotive No. 2 makes the Monday 
schedule of locomotive No. 1 and locomotive No. 1 makes 
the Monday schedule of locomotive No. 2. 
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Two 1,500-hp. locomotives are 
modifications of the builder's 
all-purpose locomotive with 85 
m. p. h. gearing, electro-pneu- 
matic brakes, tight-lock coup- 
lers, head-end lighting gen- 
erator and dual cab controls 


This continues alternately until Saturday when each 
locomotive makes two-and-one-half round trips each 
between Blue Island and Chicago and Joliet and Chicago, 
locomotive No. 1 starting from Joliet and locomotive No. 
2 from Blue Island. On Sunday, each locomotive makes 
two round trips between each of the two sets of terminal 
points, locomotive No. 1 starting from Blue Island and 
terminating at Blue Island and locomotive No. 2 starting 
at Joliet and terminating at Joliet. Thus, each locomotive 
performs a complete cycle during the week and starts 
from the same point each Monday morning. 

The weekly mileage for locomotive No. 1 is 1.998.6 
and for locomotive No. 2, 2,047.6, a daily average of 
285.5 miles and 292.5 miles, respectively. As shown on 
the diagrams, layovers between runs during the day are 
relatively short. The night layovers at Blue Island between 
week-day schedules are approximately 4!4 hours long; 
those at Joliet are just short of 7 hours. On Saturdays 
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Table I—Partial List of Materials and Equipment 
on the Rock Island Suburban Locomotives 


Main generator; traction mo- 
tors; auxiliary generator; га- 
diator fan motor; exciter, 
traction motor blower mo 
tors; fan generator; electri- 
cal control equipment; load 
control equipment; start, stop, orsa 
high- and low-power switches... Westinghouse Electric Corporation, 
Pittsourgh, Pa. 
Air-brake equipment ( Electro- 
pneumatic high-speed 24267) ; 
control throttle and associated 
equipment (two control stands 
furnished for operation in 
either direction"); multiple- 
unit control equipment” ; elec- 
tric speedometer” ; locomotive 
overspeed control equipment? ; 
air compressor; M. G. set for 
isolating air-brake circuits”; 
signal horns.........-.-. o etsi isi Westingbouse Air Brake Company, 
Wilmerd.ng, Pa. 
Engine dove notea ea praana Woodward Governor Company, 
Rockford, Ill. 
12 kw., 64-volt, d.c. generator 
for head-end lighting of ex- 
isting suburban equipment... 
Alarm Бей... 
Alarm buzzer .....- 


„Fairbanks, More & Co., Chicago 

iraybar Electric Company, New York 

“Electric Service Mfg. Co., Philadelphia, 
Pa. 


Jumper cables and receptacles*; 
headlights; marker lights...........- 

Heating boiler and as sociated 
equipment а... ne 

Tight lock coupler, Type H* 


Pyle-National Company, Chicago 


Vapor Heating Corporation, Chicago 
National Malleable & Steel Castings Co.. 
Cleveland, Ohio 


Cab signal and control equip- . И , 
ment Type Et seen CON Switch & Signal Co., Swissvale, 
D 
a. 

Control equipment for passen- | J 
ger-car lighting generator” ..... -Safety Car Heating & Lighting Co., New 
Yor 

seriei Manning, Maxwell & Moore, Bridgeport, 

Conn. 

... Morris B. Brewster Company, Chicago 

National Brake Company, New York 

...Gould Storage Battery Company, Depew, 


Hydrostatic fuel gage™........ 


Sanders 
Напа brake 
Batteries .... 


Signal bell and clapper.......... 
Footboards and steps ..... 
Window wipers..... 


.Howard Foundry Company, Chicago 

Blaw-Knox Company, Pittsburgh, Pa. 

C. A. Sprague Devices, Michigan City, 
Ind. 

„Fulton Company, Milwaukee, Wis. 

“Kysor Heater Company, Cadillac, Mich. 


Sun visors.....sesee т. 
Cab heater; radiator shutters. 


Fire extinguishers.............. dil e M Fire Equipment Co., Newark, 
N. J. 

Draft gear eA National Malleable & Steel Castings Co., 

; Cleveland, Ohio 

Truck frame... General Steel Castings Corporation, 


“uy Eddystone, Pa. 
Springs 


and Sunday nights layovers vary somewhat because of 
the difference in schedules on those days. 

The basic design of the suburban locomotive is a modi- 
fication of the F airbanks-Morse 1,500-hp. all-purpose 
locomotive. It has the standard F airbanks-Morse opposed- 
piston engine of the same design used in that company s 
1,000-hp. switchers, 1,500-hp. all-purpose locomotives 
and 2,000-hp. road locomotives. 

The four traction motors and the main generator were 
supplied by Westinghouse Electric Corporation. The 
former are series- wound, force-ventilated type 370-F. 
The main generator 1s the type 472-A self-ventilated 
model with the armature connected directly to the crank- 
shaft through a flexible coupling. It is separately excited 
from an exciter mounted on the main generator and driven 
by a V-belt from a shaft extension of the generator. Power 
{ог battery charging, controls and lighting is furnished 
by an auxiliary generator mounted on the main generator 
and driven by V-belts. A fan generator mounted on the 
main generator shaft provides power for a radiator fan 
motor and the two traction motor blowers. 

A number of modifications and additions were made 
to the all-purpose locomotive to convert it into the subur- 
ban design. The two suburban locomotives have a 60:19 
sear ratio for a maximum speed of 85 m.p.h. Dual cab 
controls are installed on the locomotive with the additional 
station located on the opposite side of the cab from the 
standard control station. The features incorporated at the 
second station are Throttle, Reverser, Sander valve, Bell 
ringer valve, Independent and automatic brake valve, All 
air brake gauges, Wheel slip indicator, Speedometer, 
Load ammeter, Cab-light switch, Auxiliary fuel pump 
switch, Locomotive run switch, Engine start and stop 


switches, High and low power switches, Switch for front 


Table II—Principal Weights and Dimensions of the 
Rock Island 1,500-hp. Suburban Locomotives 
Type xa D eset a E fe ive adus gi eae ЕЕ I 0-4-4-0(B-B) 
Principal Dimensions: 
Overall length (inside knuckles), ft.---in.....-.-- 


Scare American Steel Foundries, Chicago 54-0 
Brake rigging .. .... Westinghouse Air Brake Company, Overall width, ft. —in....----- ior rr 104 
Wilmerding, Pa. Width of power plant compartment, ft. -in.. 6-0 
Brake BHOES ,.: iners American Brake Shoe Company, New York Width over radiator compartment. ft.--in 7-0 
Wheels ......... рез -Edgewater Steel Company, Pittsburgh, Pa. Overall height above rail, ft^ РЕЯ 14-6 
Journal bearings... Timken Roller Bearing Company, Canton, Wheelbase each truck, ft.— ifi; 9-6 
E Ohio Wheelbase total locomotive, ít.— in. 39-6 
Cab seats ...... Coach & Car Equipment Co., Chicago Distance between truck centers, ft.- in.. 30-0 
Cab insulation Е 3 .. Johns-Manville, New York Weights; lb.: 
Radiators. aoc de merican Machine Company, Beloit, Total locomotive in working order (without boiler)...... 240,00) 
i s. О AED VETS занына ыан aa nnd . 240,00" 
Radiator fan... Jeffrey Mfg. Co., Columbus, Ohio Weight per axle........--- .. 60,000 
Flexible coupling........ Falk Corporation, Milwaukee, Wis. "Transmission: 
Auxiliary fuel-oil pump Geo. D. Roper Corporation, Rockford, 111. Driving motors... M ME — 4 
Doors APTE OM . Morton Mfg. Co., Chicago Driving wheels, PAITS Ld 4 
Exhaust snubber assembly Burgess-Manning Company, Liberty ville, Diameter wheels, 1n....... NS a Р : odds 42 
; n. Starting tractive force (at 30 per cent adhesion), lb 72,090 
Lube oil filter .... ea os, Posee Corporation, Michizan Minimum radius ОАЕ оте alone), Ё. 150 
А иу. Ind. Supplies: 
Lube oil cooler „м. 0. Ross Heater & Mfg. Co., Buffalo, N. Y. pond oil, gal. o ti REA 900 
Air intake filter, engine... “Farr Company, Los Angeles, Calif. Lubricating oil, gal.. D IE REN qM qui NF ie РНН 300 
Temperature regulator Fulton Sylphon Company, Knoxville, Tenn. Engine cooling water, gal... ET des 3 "e nm 175 
E Si е Mes Pacis 28 
*Not standard on 1,500-hp. all-purpose locomotive Бапа, стене ppt opta eor ds 1,000 
2 2 € cem 
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Schedule of locomotive No. 1 on Mondays, Wednesdays 
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and Fridays and of locomotive No. 


uon M 
MIDNIGHT 


а Thursdays 


2 on Tuesdays 9" 
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le III—Saturday and Sunday Assignments of 
m Rock Island Suburban Diesels 


Locomotive No. 1 (Sarunpav) 
Distance-Miles 


Leave Arrive +) 
. 5:05 a.m Chicago 5:50 a.m. ы 
Biete 6:25 a.m, Joliet 7:42 a.m. 40.2 
Joliet 8:10 a.m Chicago 9:25 a.m. 40.2 
Chicago 11:15 a.m Joliet 12:30 p.m. 40.2 
Joliet 1:50 p.m Chicago 3:02 p.m. 40.2 
Chicago 3:50 p.m. Blue 15. 4:35 p.m. 15.7 
Blue Is. 6:00 p.m. Chícago 6:50 p.m. 15-7 
Chicago 7:25 p.m. Blue Is. 8:10 p.m. 15.7 
Blue 9:25 p.m. Chicago 10:10 p.m. 15.7 
Chicago 11:30 p.m Joliet 12:42 a.m. 40.2 
ToraL Darry MiLeace 279.5 
Locomotive No. 2 (Saturpay) 
Leave Arrive Distance-Miles 
Joliet 7:37 a.m. Chicago 8:30 a.m. 40.2 
Chicago 9:20 a.m. Blue Is. 10:05 a.m. 15.7 
Blue Is. 10:55 a.m. Telit io 3 т, 152 
Chicago 1:05 p.m. oliet 2 
Joliet 3:20 p.m. Chicago 40.2 
Chicago 5:11 p.m. Blue Is. 15.7 
Blue fs. 7:00 p.m. Chicago 15.7 
Chicago 8:30 p.m. Joliet 40.2 
Joliet 10:30 p.m. Chicago 40.2 
Chicago 11:55 p.m Blue Is. 15.7 
Тотл. Datty MILEAGE 279.5 
Locomotive No. 1 (Sunpay) 
Leave Arrive Distance-Miles 
Blue Is. 5:55 a.m Chicago 6:41 a.m. 15.7 
Chicaga 2:08 a.m Joliet 8:22 a.m 40.2 
Joliet :45 a.m "chicago 11:00 a.m. 40.2 
Chicago 12:05 p.m. Blue Is. 12:50 p.m 15.7 
Blue Is. 4:05 p.m Chicago 4:50 p.m 15.7 
Chicago 5:50 p.m Joliet 7:02 p.m 40.2 
Joliet 8:15 p.m. Chicago 9:20 p.m 40.2 
Chicago 10:38 p.m Blue Is. 11:23 p.m 15.7 
Totat Darky MILEAGE 223.6 
Locomotive No. 2 (Sunpay) 

‚‚ Leave Arrive Distance-Miles 
Joliet 6:15 a.m Chicago 7:31 a.m. 40.2 
Chicagó 8:20 a.m Blue Is. 9:05 a.m. 15.7 

ue Is. 9:42 a.m. Chicago 10:27 a.m. 15.7 
Chicago 1:05 p.m Joliet 2:23 p.m. 40.2 
Det $00 pm. Chicago 5:05 p.m. 40.2 
ВІ ‘ete, 5:45 p.m. Blue Is, 6:41 p.m. 15.7 
Chie s. 8:25 p.m. Chicago 9:15 p.m. 15.7 

(ago 11:30 p.m Joliet 12:42 a.m. 40.2 

223.6 


Totat Datty MILEAGE 


and rear headlights, Number box lights switch, No. 2 end 
of unit and Transfer switch for nullifying headlight and 
locomotive run circuits at the standard control station. 
Multiple-unit control is installed and provides for mul- 
Re operation in any combination. The locomotives have 
жей Туре Н tight-lock couplers with National Mal- 
ua u ke draft gear. H.S.C. electro-pneumatic brak- 
eS конш аз a modification to the standard brake 
ig pment. Each locomotive has an overspeed control to 
ut maximum speed for protection of the traction motor 
armatures, 
ee locomotives are equipped with a Vapor Heating 
Poration 1,600-Ib. steam generator with remote con- 


trols and all necessary equipment for multiple operation 
of the boiler equipment when two units are used in mul- 
tiple service. The boiler water capacity is 1,000 gal. 
Other items of equipment on the suburban locomotive 
include a 750-watt, 64-volt, motor-generator set for oper- 
ating the air brake circuit, cab signal control equipment 
with receivers at both ends to pick up cab signal indica- 
tions for either direction of operation, two electric speed- 
ometers, a 12-kw., 70-to-85-volt head-end lighting instal- 
lation with necessary jumpers and accessories for furnish- 
ing train electric power in either single- or double-unit 
service, a Pyle National terminal lighting receptacle to 
permit lighting from 110-volt terminal power, а hydro- 
static distant-type fuel level gauge in the cab, four pneu- 
matic double windshield wiper blades, Timken Journal 
roller bearing heat indicators, and Protectoseal fuel filler 


and water filler connections. 
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The speed-tractive-force curve for the 1,500-hp. Rock Island 
suburban locomotive 
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Schedule of 
lecomotive No. 2 on Mondays, Wednesdays and Fridays and of locomotive No. 1 on Tuesdays and Thursdays 
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Refueling 


Diesels 


at Work 


A SYSTEM of refueling and resanding Diesel switch- 
ing locomotives without requiring them to be brought 
into engine terminals or other fixed-location service sta- 
tions has been developed by the Pennsylvania. This 
comprises a fleet of 16 engine-under-the-seat Autocar 
trucks, on which are installed fuel-oil and запа tanks 
and dispensing facilities, which are dispatched from cen- 
tral points to the outlying locations where locomotives 
are working. Servicing proceeds at the rate of 50 gal. of 
fuel oil and 100 Ib. of sand per min. A complete refueling 
takes about 10 min. 

As an example of the possibilities, consider a switch- 
ing locomotive working out of Frankford Junction, 
Philadelphia, Pa., which may be engaged at Red Lion, 
ten miles away. This locomotive has a capacity of 600 
gal. of fuel oil and burns 150 gal. in 24 hours. In three 
days, starting with a full tank, there will be about 150 
gal. of fuel left and it will be time to refuel. It is esti- 
mated that it would take three hours for the locomotive 
to make the round trip to Frankford Junction for serv- 
icing and this would have to be repeated every three days. 

Plans to develop railside service of Diesel switching 
locomotives were begun by Pennsylvania engineers in the 
fall of 1947. Investigation showed that the model U-70 
Autocar, with its engine under the seat, best meets the 
requirements of maneuverability and weight distribution. 


The pneumatic sand dispensing equipment 


118 


L----8'7 


П 
|. -4'434- 
The fuel tank is behind the cab and the sand hopper at the rear 


The truck, which has a gross weight rating of 30,000 Ib. 
has a comparatively short wheel base of 145 in., thus 
providing for a high degree of maneuverability along the 
right-of-way and in the yards. Because the front axle 
carries an unusually large share of the load, the Autocar 
can carry more than ordinary loads without exceeding 
rear-axle weight limits imposed by various states. — , 

The truck is equipped with a 1.500-gal. oil tank which 
is divided into three compartments and is carried at the 
forward end of the chassis. The tanks were built by the 
Rebmann Company, tank manufacturers at Philadelphia. 
Oil is pumped from the tank by a power take-off from the 
Autocar engine, using equipment similar to that employed 
on household oil delivery trucks. There are also cabinets 
for lubricants. " 

The sand hopper has a capacity of one ton and 1s 
placed back of the oil tank. These were also built by the 
manufacturer of the oil tanks. The sanding problem was 
to transfer the sand from the hopper to the sand box o 
the locomotive through a hose. Sand is fed by gravit) 
into the conical hopper, which is a pressurized chamber. 
and is blown into the discharge line by an air Jet at the 
point of discharge. An air dryer has been introduced int 
the intake air line to prevent moisture being carried t? 
the sand. Compressed air is obtained by connection to 
the brake pipe of the locomotive. 

Fully ibo. these service trucks carry 10,000 Ib. o" 
the front axle and 19,996 Ib. on the rear— just under the 
20,000-Ib. rear-axle limit in Pennsylvania, New Jersey. 
New York, and Illinois. On the trucks assigned to service 
in Ohio a bulkhead has been inserted in the rear oil ta 
compartment which reduces the oil capacity to 1.230 ga" 
and the rear-axle load below that state's limit of 182 

Trucks of this fleet are assigned to Chicago : SE 
phia, Pa., Pittsburgh, Piteairn and Scully; Buffalo. * rA 
and Morris Park; Jersey City, N.J- and Trenton: С a 
land, Ohio, Mingo Junction, Youngstown, and Columbus: 


їлеег 
Railway Mechanical i Tut 


Locomotive Inspection Report 


Tue thirty-seventh annual report of the Bureau of Lo- 
comotive Ínspection, Interstate Commerce Commission, 
for the fiscal year ending June 30, 1948, recently issued 
by John M. Hall, director, continues to show a decrease 
in the number of steam locomotives inspected while 
at the same time an increase in the number of inspec- 
tions of “locomotives other than steam” of more than 50 
per cent. The total number of inspections was 114,715 
of all types of locomotives as compared with 107,149 
during the previous fiscal year. The percentage of steam 
locomotives inspected and found defective was 10 as 
compared with 11 for the previous two years and the 
percentage of locomotives other than steam was 4.1 as 
compared with 4.8 the previous year. The total number 
of steam locomotives ordered out of service was 654 out 
of a total of 93,917 inspected as compared with a total of 
2] locomotives “other than steam" ordered out of serv- 
ice out of a total of 20,798 inspected. Boiler explosions 


Table I—The Number of Locomotives in Service, 
the Number Inspected and the Conditions Found 


Steam LOCOMOTIVES 


Year ended June 30— 


1948 1947 1946 1945 1944 
Number of locomotives for which 
reports were filed. oss. 37.073 39,578 41.851 43,019 43,297 
Number inspected. . 93.917 94,034 101.869 115.979 117,334 
Number found defective ~ 9,417 10,248 11,337 11,975 12,710 
Percentage inspected found de- 
fective... sss A d К 1 11 10 11 
Number ordered out of service... 708 690 506 630 
Number of defects found...... 41,250 56,541 53,367 56.617 
Locomotives OTHER THAN STEAM 
Year ended June 30— 
1948 1947 1946 1945 19 44 
Number of locomotive units for which 
reports were filed. isse 9.803 7,805 6.616 6.094 5.139 
Number inspected gs 00... 20.798. 13.115 10.908 9.888 7.711 
Number found defective ; y 853 633 499 447 378 
Percentage of inspected found defec- А 
ELSE itt ek pgs n Pete е е 4.1 4.8 4.6 4.5 4.9 
Number ordered out of service. des 21 19 17 16 9 
Number of defects found... -ee 1,745 1,442 1,385 1,212 1,026 


Table II — Accidents Caused by the Failure of 
Locomotive Parts and Appurtenances . 


Steam Locomotives INCLUDING BoILER AND TENDER 


Year ended June 30- - 
TUN 


~ 1947 1945 


1948 1946 1944 
Number of accidents sso 341 360 419 410 403 
Percent increase or decrease from pre- 

VIOUS yea esee superet 5.3 14.1 12:2 11.7 126.3 
Number of persons killed. o 15 16 10 20 25 
Percent increase or decrease from pre- 

VIOUS Near ee noo HORS 160.0 50.0 20.0 7.4 
Number of persons injured... 361 464 439 429 466 
Percent increas: or decrease from pre- 

VIOUS YEAT ee 002,2 15.7 12.3 7.9 124.9 


Steam Locomotive Borer? 
Year ended June 30--- 


— =e кр» - LA 

1948 1947 1946 1945 1944 1943 
Number of accidents n 104 116 156 141 141 129 
Number of persons k'lled.. T2 10 13 17 25 


Number of persons injured МБ : 124 165 154 194 173 
Locomotives OTHER THAN STEAM 


1948 1947 1946 1945 1944 
Number of accidents.. 2. s 3l 40 3k 29 17 
Number of persons Killed 2 4 1 | 
Number of persons injured . » 50 41 56 40 23 
Mncrease. 


The original act applied only to the locomotive boiler. 


Railway Mechanical Engineer 
MARCH, 1949 


Inspections of locomotives 
other than steam increase by 
more than 50 per cent due to 
increasing number in serv- 
ice. Steam locomotive boiler 
explosions cause of 11 deaths 


accounted for a total of 14 deaths, an increase of two 
from the previous year. 


Explosions and Other Boiler Accidents 


Thirteen boiler explosions occurred in the fiscal 
years; all were caused by overheating of the crown 
Sheets due to low water. Twelve employees were killed 
in these accidents and 15 were injured. There was a 
reduction of 1 in the number of boiler explosions, an 
increase of 1 in the number of employees killed, and a 
reduction of 7 in the number of employees injured com- 
pared with the preceding year. 


One of the explosions occurred on a locomotive in 
passenger-train service, one on a locomotive in mixed- 
train service, nine on locomotives in freight-train serv- 
ice, and two on locomotives in charge of engine watch- 
men. Investigations developed that absence of saíe 
water level was known by employees on six of the 
locomotives in advance of the occurrence of the explo- 
sions. 

The locomotive in passenger-train service, upon 
which one employee was injured, and three of the loco- 
motives in freight train service upon which three em- 
ployees were killed and three injured were equipped 
with low-water alarms which gave warnings of impend- 
ing low water but sufficiently prompt and appropriate 
action to restore the water level or to extinguish the 
fires was not taken in any instance. 

Water was known to be low prior to explosions of 
two other boilers of locomotives engaged in freight- 
train service. These explosions killed one and injured 
four employees. In one of these instances the fireman 
was preparing to dump the fire but was stopped by the 
engineman who said “No, the officials are checking this 
train tonight and we don't want to delay this important 
train." In the other instance the train was stopped be- 
cause of low water and the fireman was preparing to 
knock the fire. 

Anxiety to keep trains moving at the desired speed or 
to avoid stalling is obviously a principal factor leading 
to the occurrence of boiler explosions. Reduction in 
accidents that are brought about by the influence of this 
factor. and other accidents in which this factor is appar- 
ently involved but where the evidence is less conclusive 
than in the instances cited, can no doubt be accom- 
plished by continuous and persistent effort on the part 
of officers and supervisors to discourage attempts to 
maintain the desired schedule under conditions where 
the water level may not be visible in the water glass, or. 
in other words, to continually caution all concerned that 
the well-known rudimentary safety provision "In case 
of doubt the safe course shall be taken" be invariably 
followed. 
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Sj Ninety-one boiler and appurtenance accidents other 


é ананна савио ават 
^з i= | LE | than explosions resulted in the death of 2 employees 
78 and injuries to 93 employees. This is a decrease of 11 
3 E 4xu2castOxIIITAS n-Toftn|sluzkes х К Ке 
РЕ E КОЙ кашаа 512585 accidents, ап inerease of 1 in the number of employees 
SE d nee | killed, and a decrease of 9 injuries compared with the 
-2 (з сла == : ME receding y . 
2 ко ee c E ut preceding year | 
ro lF jo] se | Extension of Time for Removal of Flues 
Eg 2 | | А РЯ Three hundred and fifty-three applications were filed 
CILLEN THE NaH ANRGN HS HSC о г Огу Ж . H s 
> т Г A ч, се we, x| = Lm 
m E EE T аса de d ESS S47 | for extension of time for removal of flues, as provided 
Ny £|7 == in rule 10. Our investigations disclosed that in 57 of 
Бы Sjo oon-a-ee xengzxenu- was jagama] these cases the condition of the locomotives or other 
do 2” =a CES С + I i tee eee . ; 
Bes : ; TE E circumstances were such that extensions could not 
Га 8 `5 properly be granted. Four were in such condition that 
55 о лел лә алдышы: а Зеу the full extensions requested could not be authorized 
z z 55 шы but extensions for shorter periods of time were allowed. 
I MEETS ТОИ nak? MG Se Th ae Ten extensions were granted after defects disclosed by 
85 TD pid : a. pal] our investigations were required to be repaired. Seven 
Pu E applications were canceled for various reasons. Two 
Е 5 hundred and seventy-five applications were granted for 
Ё zn the full period requested. 
ET Locomotives Propelled by Power Other Than Steam 


Fortv-one accidents, resulting in injuries to 50 per- 
sons occurred in connection with locomotives propelled 
by power other than steam. This represents an increase 
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of rule: 
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spected were found with defects or errors in inspection 
that should have heen corrected before the locomotives 
were put into use; this represents a decrease of 0.7 per- 


А ; Я 
Parts defective, inoperative or miss 


Locomoti 


Table V—Number of Locomot 
spected, Found Defective, 


‚ . ЖОЕ: a. РЕА aes e eee A 
© f рор, UMORE 2$9r7z2z25z2828:29822922 РЕЧЬ 
8 E а H 4 А Za RAM SRR ORO Sank At оомат 
$ POM ^ = n= =- A eu 
А IR i» 
Sk sl erde X ЖИЫ na ДЫК БЕ ч 
чч В sueppoy |= €: Too хы 3 
S ` MEE : = 9 42.$525^g2£f2z7252522g£^ £5m79£5sxo21T$Zu5xX2XEXv 
zb Ф fZ7T?7XÀZZSZZEIZUZZILSITZUS SIST LARA TZARA 
x "E = > 7 T е 2 А Ll 
а ролш у E ^ T eC 2S 7| E ~ a ^ Eaa aN N - ^o 
E] ! з 
= M ЫҢ PNN - үгө ү 5 Ф at 
d С z | о = 
E £g siusppoy |^ = =ч ә ennn ijg, TE g 
Z у р : T р, 3 
Е к &l pointuy |% womens |B z № z 
С 1 | T 
Pa a Е 
iis POU | | Fs 5 
E : : z 
w? ax Wu взиәрәзү ^: c ene ох |р e РЕ 3 
Е i- ME - * П г е р || 3 ud 
ZEEE | | ad - 
-— ^ Lx [ panfu IN ^c x n NNT em 9 o w 2С хлли-х—-х=хтсссго— са ср с О а е зс 
59 6 : Н Е Реч > з +2 SU to лох Л ee Хими в Don tN 
nt d n | om 2 > Saran ST Essent FNS eg ee ane SSR AAAS 
992 z] PANN | ir ^ g Е vn = 4 - a Е 
"4 < 2 { Е 
Ф 
a z Sjuoaproy |N ro i Бы iiec © e е 
9 hi P oi 
2р} pantu ре ii] c i28 ae 
32 i 
5858, "a 
3A < x PIN Е & 
3 = 25 % 
ob E a ы т. mm с mg 8 a 
Qo Yuppy ag sls E 
om К RC Dd ра 
ә | Nn > 
^" 6 5 om 
БЕ С so 
a = Ф 
а А < : ы + 
- 2 = v © 
& 6 Е 2 а ; 
$ 2 m E E | 
А e es Z а ч : 
o 8 $3 ME. ji Ss Е 
9 - ЕЕ БШ. z3 z 
1 Zy EE Е E | 
1 ЕЁ Uy o > E к 
= a i A E 
= : d 2. к 
- Ld 
9 3 LQ x 
“= & 
2 ы z 
Ё = gate 
CEREREDEEEEREEIT. 


MARCI, Mechanical Engineer E 


TEN TR 
920071. „ужы зыт озм. Gene 


cent compared with the results obtained in the preceding 
vear. Twenty-one locomotives were ordered withheld 
(rom service because of the presence of defects that 
rendered the locomotives immediately unsafe; this rep- 
resents an increase of two locomotives compared with 
the preceding year. 


Specification Cards and Alteration Reports 


Under rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 111 speci- 
fication cards and 4,265 alteration reports were filed. 
checked, and analyzed. These reports are necessary in 
order to determine whether or not the boilers repre- 
sented were so constructed or repaired as to render safe 
and proper service and whether the stresses were within 
the allowed limits. Corrective measures were taken with 
respect to numerous discrepancies found. 

Under rules 328 and 329 of the Rules and Instructions 
for Inspection and Testing of Locomotives Other Than 
Steam, 2.001 specifications and 173 alteration reports 
were filed for locomotive units, and 530 specifications 
and 231 alteration reports were filed for boilers mounted 
on locomotives other than steam. These were checked 
and analyzed and corrective measures taken with respect 
to discrepancies found. | 


Amended Rules 


The Commission, in an order dated April 27, 1948, 
amended rules 106 (b), 153 (a), and 157 (c) and (d) 
which required equipment of steam road locomotives 
built on or after March 1, 1946, with emergency brake 
valves, means of ascertaining the height or quantity of 
water in the tender feed water tank from the cab or 
tender deck, and steam or auxiliary air supply to air 
operated reverse gears, and that steam road locomotives 
built before March 1, 1946, be so equipped the first time 
class 3 or heavier repairs were applied after June 1, 
1946, but not later than June 1, 1948, by eliminating the 
words “but not later than June 1, 1948.” 

The amendment leaves in effect all the original order 
except that part which requires the equipment before 
June 1, 1948, of locomotives built before March 1, 1946. 
Installations on these locomotives receiving Class 3 or 
heavier repairs are continuing until all such locomotives 
are so equipped. 

One case of violation of the rules and instructions for 
inspection and testing of steam locomotives and tenders 
and their appurtenances, comprising three counts, was 
transmitted to a United States attorney for prosecution. 
This case is now pending in the district court. 

No formal appeal by any carrier was taken from the 
decisions of any inspector during the year. 


. Weighing Locomotives 
and Trucks 


Bina gauges have been used for several years in the 
shops of the General Electric Company for weighing lo- 
comotive cabs and trucks during the process of assembly. 
This method of weighing is convenient and rapid, as ‘it 
does not necessitate the removal of the equipment from 
the assembly floor. The error in weighing is held to less 
than one-tenth of one per cent over the entire range of 
weights encountered. 

A ring gauge consists of a ‘teel ring which тау be 
loaded so as to deform it very slightly. The deformation 
is measured by a standard dial gauge, supported inside 


*Works Laboratory, General Electric Company, Erie, Pa. 
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By E. L. Laidlaw * 
and Stanley Boddy* 


Ring gauges provide an accu- 
rate and convenient means of 
determining weight distribution 
as well as total weight—Defor- 
mation of the rings is measur: 

by dial gauge—Ring and dial 
gauge are calibrated together 


the ring, which measures changes of the inside diamett? 
at the point where the load is applied. The ring gaug 
and dial gauge are calibrated together in a standar est- 
ing machine, so that the load supported on the ring can 
be obtained directly from the reading of the dial gaust 

The ring gauge is made of one per cent carbon n 
It is heat-treated to a hardness of approximately Th 
Brinell. It is 19 in. high, 12 in. wide and 4 in. deep. ^" 
ring is 2 in. thick. cag the 

The gauge has two saddle supports, one holding 
dial indicator and the other holding an anvil on wine 
the stern of the indicator rests. The dial face scale He 
200 divisions of .0001 in. each, numbered in а clock?" 
direction. The gauge shown is designed for 100. № 
At this load, the indicating needle rotates approximate! 


Rollway Mechanical ist 


Ring gauge with remote reading electric indicator 


350 divisions. The load plotted against the deflection is 
a straight line. The gauge, if used in both compression 
and tension, should be calibrated in both directions, as 
there 1s a slight difference in the slope of the two curves. 

The gauge is constructed with threaded ends so that 
it may be used in tension. When used in compression, 
caps are screwed on the ends so as to distribute the load 
over a larger area to give greater stability, and to protect 
the threads. The complete gauge with end caps weighs 
115 Ib. 

When weighing a locomotive cab by this method, it 
is first lifted from the pedestals on which it has been 
supported during assembly. The gauges are then mount- 
ed on the pedestals and the cab lowered on four gauges. 
The readings are taken on each gauge, and the actual 
weight computed from the calibration curves for the four 
gauges. Bv taking measurements of the location of the 
gauges, the weight distribution can also be calculated. 
When the readings are to be used for this purpose, care 
must be taken to have the cab level during the weighing 
' process. 


Locomotive cab with gauges in position for 
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Other component parts of the locomotive, such as 
trucks, can be weighed in a similar manner. 

Similar gauges, usually smaller in capacity (down to 
10 Ib.) are used as a simple means of measuring many 
types of loads. They are also used for the calibration of 
presses, and in spring testing equipment, etc. This type 
gauge has the advantages of light weight, simplicity of 
design, accuracy, and ease of application. The only pre- 
caution that must be observed when using a gauge with 
a standard dial indicator is that the load must not be ap- 
plied or released instantaneously, otherwise the moving 
parts of the indicator may be damaged. By substitution 
of an electric gauge in place of the dial indicator, read- 
ings may be obtained at remote points. 


weighing—(Right) Locomotive truck with gauges in position for weighing 
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The AB Load Compensating 
Brake' 


Ws 1948 there was developed a brake that automatically 
adjusts the braking forces according to the change in the 
loading of the cars. Its name, the Load Compensating 
Brake (ABLC equipment) identifies the new principle 
which it incorporates. The eightieth anniversary of the 
invention of the air brake has been signalized by the 
introduction of the fifth major addition to the functional 
features of the brake. 

Qt these five changes, four had to do with improving 
the rate of development of brake evlinder pressure on 
the individual cars and throughout the traim and new 
control valves were required in each case. This fifth 
change has to do with improving the braking forces re- 
sulting from the brake evlinder pressures and the present 
standard AB control valve is retained. 

Before discussing the reasons for this basie change 
it might be helpful to describe briefly the new function 
of the load compensating brake. The variations in the 
loading of the car are automatically registered by a weigh- 
ing mechanism at the time that the car is being loaded 
or unloaded. At the completion of either. process. the 
mechanism is automatically locked and no further change 
takes place until the loading is again changed. 

Our primary interest tonight is the manner in which 
the braking forces produced by the normal and retained 
features of the standard AB control valve are adjusted 
hv the additional and combined actions of the compen- 
sating valve and the compensating brake cylinder, to 
produce more uniform braking ratios on mixed. trains 
and materially higher braking ratios on loaded. trains 
than is now possible with the use of the AB control 
valve alone. 

The four important elements of the load compensating 
equipment are the standard AB control valve, а three 
compartment reservoir, a load compensating valve, and 
a compensating brake cylinder. The AB control valve, 
being standard in every respect. needs no discussion at 
this time. Two of the three reservoir volumes are the 
standard AB auxiliary and emergency reservoirs. A third 
and considerably smaller volume is added to provide the 
desired brake force compensation. 


^Abstract of a paper presented before the New York Railroad Club, Jan. 
20. 1949. 
Vice-president, Westinghouse Air Brake Company. 
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“DIRECTION OF MOVEMENT 


EACH CAR REPRESENTS A BLOCK OF 25 CARS IN A 150 CAR TRAIN 
HEIGHT OF MONUMENTS INDICATES AMOUNT OF COUPLER TENSION 


LEGEND 


BRAKE PIPE PRESSURE 
BRAKE PIPE PRESSURE 


.BASIC DATA. 

CAR WEIGHTS ABLC 17 70 PSI 
LOADED = 169000 LB ш 90 PSI 
EMPTY + 40600 LB SINGLE £2 70 PSI 

BRAKING RATIOS CAPACITY 90 PSI 
ABLC LOADED = 30% PISNE 


EMPTY = 50% 


SINGLE LOADED = 18% 
CAPACITY EMPTY » 75% 
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By C. D. Stewart ї 


The compensating valve contains several elements, but 
for our purpose we will refer to that element which regu- 
lates the brake cylinder forces in proportion to the car 
loading. 

The brake cylinder differs in several respects from the 
standard АВ single capacity brake cylinder. First, the 
cylinder is 12 in, in diameter instead of 10 in. This large 
size is required to produce the higher braking forces de- 
sirable for loaded cars. Second, nominal piston travel is 
5 in. instead of & in. The shortening of the piston travel 
is to keep the air consumption, when the car is loaded, 
within the amount required by the 10 in. single capacity 
brake evlinder having 8-in. piston travel. Years of ex- 
perience have shown that the volumes now employed on 
freight cars are about the maximum that can be handled 
efficiently during both brake application and release. The 
third difference is in the use of air under pressure on both 
sides of the brake cylinder piston when the car is not 
heavily loaded. Air under varying pressures is allowed 
to act upon the push red face of the brake cylinder to 
offset that portion of the pressure upon the opposite face 
of the piston which is not required when the car is only 
partially loaded or empty. 

Having gained an impression of the outward appear- 
ance of these parts, let us look inside for a better under- 
standing of the manner in which they perform their 
primary function. The compensating valve contains a 
pneumatic-mechanical balancing mechanism with а weigh- 
ing beam supported on a movable fulcrum that is shifted 
automatically through the truck spring deflection during 
a change in car loading. The manner in which this scale 
beam mechanism regulates the braking force will be 
described. later. | 

The 12-in. brake cylinder has a conventional 12-in. 
piston and packing cup with a standard piston return 
spring and hollow rod. In addition to these, there is a 
second and larger hollow rod, outside the first and having 
its inside area connected to the atmosphere. The chamber 
surrounding this second hollow rod and on the back of 


Fig. 1 — Comparison of 
load compensating and 
single-capacity brake— 
Coupler forces in train of 
mixed empties and loads 
during emergency stop at 
10 m.p.h. 
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EACH CAR REPRESENTS A BLOCK OF 25 CARS IN A 150 CAR TRAIN 
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BASIC DATA 
CAR WEIGHTS Г) AB BRAKE 
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the piston is called the compensating cylinder. It is sealed 
against air leakage by a second packing cup. 

In order that we may see how this brake performs, first 
when the car is loaded and then when it is empty, let us 
assume that the car is loaded and that a brake application 
is being made. Air flows from the AB control valve to 
the face of the 12-in. brake cylinder piston forcing it 
outward. This action in turn presses the brake shoes 
against the car wheels. With a full service application of 
50-Ib. brake cylinder pressure, a force of 5,650 Ib. is 
developed at the push rod. By a suitable multiplying 
leverage system this force provides 30 per cent braking 
ratio for the fully loaded car. Air under pressure like- 
wise flows to the compensating valve chamber but, al- 
though this pressure acts on a diaphragm above the scale 
beam, it can not depress the beam because the fulcrum 
is under that end. 

When the brake is released and the car unloaded the 
fulcrum pin has moved to a mid position under the scale 
beam. Now when the brakes are again applied, air under 
the same pressure goes to the 12-in. brake cylinder piston 
forcing it outward in the same manner and the air that 
formerly went to the control valve and did nothing, now 
is able to depress the scale beam. The opposite end of 
the beam thereby is raised, unseating a check valve and 
permitting air to flow from the compensating reservoir 
volume by way of this check valve to the compensating 
brake cylinder chamber in back of the brake cylinder 
piston. In the assumed case this air pressure is the same 
as that on the other side of the piston, but because a rela- 
tively large area of the back portion of this piston is con- 
nected to atmosphere the effective opposing force is less 
than the force on the full area of the reverse side of the 
piston. The net braking force at the push rod with a full 
service brake cylinder pressure of 50 Ib. is only 2,270 Ib. in 
place of the 5,650 Ib. force developed while the car was 
loaded, and there was no opposing pressure in the front 
portion of the brake cylinder. This compromise force 
produced a braking effort of between 50 and 60 per cent of 
the lightweight of the car. 

When the car is only partially loaded, as already ex- 
plained the fulcrum under the weighting beam is located 
in some intermediate position. Under this condition a 
given pressure on the power end of the scale beam will 
produce a different pressure on the opposite end and as a 
result the pressure in the compensating chamber of the 
brake cylinder will be lower than the pressure on the 
piston face. When the car is three-quarters to fully loaded 
the pressure in the compensating chamber becomes atmos- 
phere and consequently there is no force opposing that 
on the piston face. 

It might be advisable to explain why a definite 30 per 
cent braking ratio is emploved for the loaded car and an 
indefinite 50 to 60 per cent range in braking ratio is 
permitted for the empty car. It is obvious that the loaded 
car braking ratio is the paramount factor in controlling 
and stopping a loaded train. It should, therefore, be the 
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Fig. 3—Comparison of load compensating and single-capacity 
brake—Characteristic stop on 1.74 per cent descending grade 


one that is definite and substantially uniform. The light 
weight braking ratio on the other hand is not so important 
from the standpoint of train movement control. There- 
fore, as an economy measure permitting the use of but 
one cylinder size for the various empty car weights, this 
range in empty car braking ratio is proposed. 

We now come to the second phase of our discussion. 
What are the reasons for the development of this tvpe of 
freight brake equipment? It is not sufficient to say that 
the purpose of a brake is to stop a train, because a stone 
wall would do the same thing. А brake must be capable 
of stopping a train quickly, but without excessive slack 
action that might be damaging to cars and lading. This 
problem is complicated because the cars in a train must of 
necessity be coupled with some degree of free slack, and 
under the present conditions the brakes throughout the 
train cannot be applied simultaneously. Because of these 
factors changes in the type of brake have been necessary 
to meet operating conditions and practices as they have 
developed. Three such major changes in operating condi- 
tions have taken place since the air brake was originated. 
One such change is in the gross to tare ratios of the cars 
and the lading; a second is in the number of cars hauled 
in the trains; and a third is in the speed at which these 
trains are operated. 

The quick action triple was developed primarily to make 
practical the handling of 50-car instead of 25-car trains, 
then the maximum that could be handled safely with the 
straight air brake. In 1886 the Master Car Builders, the 
predecessor of the А.А R. Mechanical Division made 
public announcement of the desire to operate trains of 50 
cars and invited manufacturers to design and submit 
brakes for trial that would handle such trains successfully. 
Over a period of two years eight manufacturers submitted 
brake equipments for test on the Burlington railroad and 
none of them met the requirement of train slack shock. 
It is interesting to note that four forms of electrically 
actuated brake were submitted for trial. Following a dis- 
couraging report by the M.C.B., Mr. Westinghouse con- 
ceived the idea of the Quick Action Brake. But, because 
the two years of trials of the various forms of brake sub- 
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Fig. 4—Comparison of load compensating and single-capac- 
ity brake—Reserve braking power during grade cycling 


that a predetermined control of the brake cylinder pres- 
sure build-up was necessary, if damaging slack shocks 
were to be avoided, following which the existing form of 
AB equipment was produced to include this feature. The 
road trials were then resumed and 150-car trains, empties, 
loads, and mixed empties and loads were handled suc- 
cessfully. 

It is highly important to direct attention to the fact 
that the empty car braking ratio employed at the time of 
these tests was 60 per cent maximum based on 50-Ib. 
brake cylinder pressure. 

Since that time car designs have become more efficient 
and the gross to tare ratios in general have been increas- 
ing. in some instances markedly so. As a matter of fact, 
within four years after the AB equipment had been 
adopted, the maximum gross to tare ratio had increased 
to the point where it was necessary for the A.A.R. Brake 
Committee to deliberate on the next step to be taken in 
order to halt the continuing reduction in braking forces 
of loaded trains. The practice of using 20 per cent braking 
ratio, based on 50-Ib. brake cylinder pressure, for loaded 
cars, had been followed for a good many years and it was 
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mitted had ended in failure, the M.C.B. did not feel that 
it was worth while to continue the tests to demonstrate 
the merit of this improvement. Whereupon Mr. Westing- 
house at his own expense equipped a 50-car train with 
quick action triple valves and demonstrated it successfully 
at different places in the country, and as a result this form 
of brake was adopted as standard. 

By 1905 it was desired to handle still longer trains and 
the K Triple Valve was developed and finally standardized 
in 1911. This brake was tested on trains of 80 cars at 
different points in the country and this train length then 
became common. During succeeding years even longer 
trains were desired and by 1925 requests were made to 
develop an equipment that would handle 100 cars suc- 
cessfully. Such an equipment was developed, tested in 
the A.A.R. laboratory at Purdue, and finally approved 
for road trial. However, when the trials were about to 
start, it was suggested that because of the length of the 
time that had been required for this development, it would 
be desireable to test this equipment on 150-car trains in 
order that such elaborate tests would not again have to 
be undertaken for a period of years. The equipment was 
found to work entirely satisfactorily on the 100-car trains, 
but when 150 cars were tested, prohibitive train slack 
shocks were experienced. As a result the train testing was 
temporarily suspended and pure research tests were un- 
dertaken to determine what additional functions were 
necessary for slack control in trains of this length. It 
was during these pure research tests that it was proven 
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considered by those with extensive railroad experience, 
that this 20 per cent should be the minimum value even 
for the shorter train lengths and lower speeds prevailing 
at that time. The trend toward lower values was therefore 
definitely undesirable, in fact it was recognized that a 
somewhat higher value would have a number of advan- 
tages. After many months of deliberation, the Brake 
Committee members concluded that, with the gross to 
tare weight ratios then coming into common use and with 
only the single capacity brake available, the only expedient 
to which they could resort was the authorization of an 
increase in the empty car braking ratio. The committee, 
therefore, reluctantly agreed to permit an increase from 
60 per cent to a maximum of 75 per cent. With the ex- 
ception of refrigerator cars and cattle cars, most freight 
cars built since that time have an empty car braking ratio 
higher than 60 per cent and frequently approaching 75 per 
cent. I have been informed that there are cars braked 
higher than 75 per cent and lower then 18 per cent. Such 
loaded car braking ratios are inadequate for heavy grades 
and for modern speeds on level roads. Also when empty 
and loaded cars having these extreme braking ratios are 
assembled in the same train, severe slack action and high 
draw bar forces result. If the empty cars were to be 
located toward the rear of the train, stretching forces in 
the draft gear would result as represented by Fig. 1. 
Were the location of the cars to be reversed the compres- 
sion forces would be represented by a similar chart, but 
turned upside-down. 
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Fig. 2 may help visualize why the drawhar forces are 
lower on trains of mixed empties and loads when the 
ABLC brake is used. As indicated by the height of the 
columns, the variation in braking ratio throughout the 
ABLC equipped train is very slight compared to that in 
the AB equipped train. When the braking force is equal on 
all cars, as 15 the case with the single capacity brake, a 
greater spread in braking ratio results and it is necessary 
for a considerable amount of the braking force on the 
empty cars to be transmitted through the draw bars to 
help stop the loaded cars. 

Referring now to another type of operation. If 18 per 
cent is employed on heavy descending grades, the dis- 
tances required to stop such a train in comparison with a 
train of cars having 30 per cent braking ratio is illus- 
trated in Curves À and B of Fig. 3. 

Fig. 4 has been included as a matter of further interest 
to show the braking ratio required to control the speed 
of a loaded train during grade operation at twenty miles 
per hour. This is shown for several different grades and 
several different maximum service braking ratios. Those 
portions of the columns marked В, C, and D indicate 
the reserve braking forces available for stopping the 
train from a speed of 20 m.p.h. above the forces required 
to hold the train speed constant. The latter are indicated 
by the portions of the columns marked .4. The columns 
marked В show the margins of force available with the 
single capacity brakes employing 100-Ib. brake pipe pres- 
sure. The columns marked C show the margins provided 
by the load compensating brake with 100-Ib. brake pipe 
pressure, and the columns marked D show the margins 
provided by this same brake when only 80-Ib. brake pipe 
pressure is used. The margins shown for the one, two and 
three per cent grades have been calculated on the basis 
of a fully charged train as obtains at the beginning of the 
descent, while the margins shown for the 1.7 per cent 
grade are those found available following the runs down 
the eastern slope of the Allegheny mountains on the Penn- 
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sylvania. Even with 80-11, brake pipe pressure the ABILC 
equipment provides a greater margin for stopping than the 
single capacity brake equipment with 100-Ib. brake pipe 
pressure. There are a number of advantages in using 
lower brake pipe pressure, among them being, first the 
fact that the brake equipment was designed to operate on 
lower pressure, second it is more economical to compress 
air to a lower pressure, and third there is, of course, less 
likelihood of burst hose. 

Still another advantage of more uniform ratios is a re- 
duction in damage claims. The cost of damage to lading 
has been growing at a very rapid rate during the past 
few years. While it is true that some of this damage is 
done during humping and other similar car movements, 
improvements in car wheels, trucks and friction draft 
gears have had beneficial etfects so that there is good 
reason to believe that much of this damage is done һу 
internal shocks in the train brought about by the variations 
in braking ratio existing between cars. In order to avoid 
detrimental slack action in trains as the length of these 
trains increases, it was necessary to make the fourth 
fundamental change in the brake design which is now in- 
corporated in the AB equipment. In spite of the vast im- 
provement in train slack control brought about by the 
improved brake performance produced by the AB single 
capacity brake the longer trains that this brake made 
possible, and the concurrent increase in the gross to tare 
ratios now necessitate the fifth change, namely, a braking 
ratio adjustment. [t is easy to visualize the increase in 
train lengths from 50 cars in 1888 to 150 cars 60 vears 
later, but not so apparent is the change in the gross to 
tare ratio of these cars. This change has been going on 
gradually and it is my impression taht there are few 
railroad men aware that a marked change has taken 
place or of the effect this changed condition has in the 
control of the train slack. 

It is our business to be aware of these trends and so 
a few vears ago we undertook the development of the 
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load compensating brake. While it is true that the con- 
sideration of especially light weight cars stimulated us in 
our search for an answer to the problem, I think you will 
agree that what I have revealed to vou respecting the 
gross to tare ratios on many normal weight cars of today 
also justifies this equipment. 

When considering light weight cars, the load com- 
pensating brake at 30 per cent loaded car braking ratio, 
ratio is to be retained on the loaded car without sacri- 
ficing a very substantial pav load. 

Fig. 5 illustrates the situation that exists with a 35,000- 
Ib. car a number of which are now in service and equipped 
with the load compensating brake. Using the load com- 
pensating brake at 30 per cent loaded car braking ratio, 
this car can be loaded to its axle load limit of 169,000 
lb. as shown in a. Were the single capacity brake used, 
the amount of pay load would have to be reduced as 
shown in b and c in order to maintain the braking ratios 
indicated. Fig. 5 also represents the gain in pay load 
capacity made available by the load compensating brake. 

The load compensating brake is designed to provide 
higher braking forces for loaded cars and lower braking 
forces for empty cars. This dual accomplishment is im- 
possible with the single capacity brake, but it may be 
thought "half a loaf is better than none" and, therefore, 
why not secure higher braking forces for the loaded 
cars by the relatively simple expedient of raising the 
system pressure? Road tests have demonstrated con- 
clusively that the improvements in stopping distances are 
not nearly in proportion to the increase in system pres- 
sure. In order to determine the reason for this, a thorough 
investigation was undertaken using а 150-car stationary 
test rack. By means of recording gages located at differ- 
ent points in the train, the amounts and the times of 
full brake cylinder pressure development could be shown 
clearly. It will be appreciated that to show on the chart 
the brake cylinder cards taken at the various places in the 
train would make it quite complicated and take more time 
to explain than is at our disposal tonight. Therefore, one 
composite card has been made representing the average 
for the train for each of three different conditions, Fur- 
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thermore, in place of showing these curves as brake 
cylinder pressure-time curves, we have converted them 
to braking ratio-time curves. Fig. 6 shows the average 
braking ratio-time curve for three typical conditions. 
Curve 4 illustrates the rate of development of braking 
ratio on а 150-саг train with the single capacity AB 
brake using 70-Ib. brake pipe pressure. Curve В illus- 
trates how this rate of development is increased when 99- 
Ib. brake pipe pressure is used with the same brake. Curve 
C illustrates the increase in rate when the ABLC equip- 
ment with 70-Ib. brake pipe pressure is used on the same 
train. 

In order to show the effect of these build-up rates on 
stop distance the speed-time curves corresponding to the 
three braking ratio development curves has been prepared. 
The ABLC equipment curves demonstrate the marked 
improvement in the braking ratio made available when 
most needed, namely, early in the stop, while the train 
is traveling at high speed; on the other hand, with the 
single capacity AB brake there is little increase during 
the first nine seconds. During an actual road trial, two 
stops were made with an AB equipped train using the 
two brake pipe pressures shown, and although in the 
second test the increase in brake pipe pressure was 29 
per cent, the decrease in stop distance was only six. 


Altoona Tests 


Finally, the third phase of this discussion relates to 
road tests that were made bv the A.A.R. last summer. 
One hundred fifty hopper cars belonging to the Illinois 
Central, having an empty weight of 35.000 lh. were 
brought to the test tracks near Johnstown, Pa., and Al 
toona on the Pennsylvania Railroad. This happens to be 
the same location on which the AB brake tests were made 
by the А.А К. in 1933 and as far as it was practical to 
do so, the 1948 tests duplicate those with the AB brake. 
First, a train of 150 empty cars was tested with service 
and emergency applications on level track at speeds 
ranging from 5 to 40 m.p.h. in substantially five-mile 
steps. Next. 50 of the cars were loaded with coal and 
mixed in the train so that the consist was 25 loads, 25 
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empties, 25 loads and 75 empties. Speeds and type of 
brake applications were the same as for the empty train. 
Next, all of the cars were loaded with coal and again 
similar tests were run. With 70-lb. brake pipe pressure, 
the braking ratio for the empty cars was 50 per cent and 
for the loaded cars was 30 per cent. This compared with 
60 and 18 per cent for the train as tested in 1933. 

Throughout these tests the brake performance was 
highly satisfactory. Numerous graphical records were 
made at various points in the train and the data of chief 
interest related to the stopping distances and the degree 
of slack action in the various portions of the train. During 
the 1933 tests there was established a yardstick for 
measuring tolerable slack shock. During the 1948 tests 
using the same instruments the slack shocks were never 
greater and in most cases were less than those experi- 
enced with the single capacity brake. There were those 
who anticipated that the slack shocks would be more 
severe because the loaded car braking forces with the 
load compensating brake are at least 50 percent higher 
than with the single capacity brake. With the train of 
mixed empty and loaded cars, the drawbar strains were 
much less, but, of course, this is to be expected because 
of the great decrease in spread between the braking 
ratios on the empty and loaded cars. The stopping dis- 
tances for the empty car train were longer ; for the mixed 
empty and loaded train were approximately the same, and 
for the loaded train were less. The improvements in the 
loaded train stop distances increased with the increase in 
speed as would be expected. 

The empty car train was taken to the Horse Shoe Curve 
where a grade of approximately 1.8 per cent for about 11 
miles provides conditions excellent for grade testing. The 
empty train was handled down this grade without incident 
and the performance compared favorably with the similar 
test run made with the AB brake. Two runs down the 
grade were made with the train of 150 loaded cars, first 
with the pressure retaining valves set in their 10-1Ь. re- 
tained position and then with the retaining valves in slow 
blowdown position. 

The 1948, 150-car loaded train weighed 11,000 tons, 
the 1933 loaded train consisting of only 100 cars weighed 
8000 tons. Those familiar with heavy grade braking know 
that the means for determining the adequacy of the brake 
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is to note the degree of fall in brake pipe pressure at the 
rear end during the descent of the grade. The 8,000-ton 
train tested in 1933 was the heaviest train to be taken 
down such a grade up to that time. Although the brake 
performance was satisfactory, the reserve in brake pipe 
pressure would have been inadequate if the grade had 
been longer. The 11,000-ton train, 37.5 per cent heavier. 
handled last summer reached the foot of the grade with 
21 per cent higher pipe pressure notwithstanding the use 
of the slow blowdown retaining valves. 

This attainment suggests wide and significant im- 
plications. When sufficient cars are equipped with the 
load compensating brake, the retaining valve need not be 
emploved except on a few heavy grades and the sub- 
stantial economies resulting therefrom are obvious. Not 
only will there be the saving in the cost and maintenance 
of the retaining valve, but also the much greater saving 
from eliminating first the cost of manipulating the re- 
tainers at the top and bottom of grades, and second the 
expense of holding the trains for the time required to 
make the adjustments. The anticipated saving from 
such a procedure is so marked that one railroad plans to 
equip a group of cars and keep them in segregated service 
in order that the immediate benefits of non-use of re- 
taining valves may be realized. Fig. 7 shows the brake 
pipe pressure during the cycling action down the Horse 
Shoe Curve grade for three loaded train conditions. 

Curve А of Fig. 7 covers the 100-car AB train taken 
down this grade in 1933 road tests. It had a weight of 
8,000 tons. It started down the grade with 100-Ib. brake 
pipe pressure and the retaining valves set in 20-Ib. posi- 
tion. Curve B shows the 150-car train tested last summer. 
It had a weight of 11,000 tons. It started down the grade 
with 100-Ib. brake pipe pressure and the retaining valves 
set in 10-Ib. position. Curve C is the same train and all 
conditions are the same except that the retaining valves 
were placed in the slow blowdown position. 

These road tests were made under the auspices of the 
A.A.R. A report was written and is in the hands of me- 
chanical officers. It is now being studied and those of vou 
who are expected to vote on matters of this nature will do 
so within the next few months. This is an important 
matter; it merits more than the usual consideration. 
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Caboose Interiors 


Ф: important feature of the 16 new 30-ft. steel 
sheathed cabooses, built at the St. Cloud, Minn., shops 
of the Great Northern last year, is the attention given 
to crew comfort and safety. 

The cars are equipped with well-lighted desks and 
comfortable double seats at opposite corners, also two 
bunks, ample locker, toilet and washing facilities. A 
coal-fired stove and combination provision-ice box, 
with small locker at the top, complete the major items 
of equipment. To avoid possible injuries to crew per- 
sonnel under shocks incident to freight train operation, 
the caboose interiors are streamline throughout, even 
to the extent of setting the locker door knobs into the 
doors so there will be no projections. 

Ample strength is built into the steel underframe 
and superstructure frame of this car. Posts and braces, 
integrally welded to the superstructure, are rolled steel 
sections. All sheathing is butt-welded to the side frames 
and the seams ground to give straight and smooth 
exterior car sides. The cupola-type design has been 
adhered to instead of side bay windows in the interest 
of greater overall clearance, to avoid any danger of 
sideswiping by shifted loads on passing trains, and to 
permit better observation of the train as a whole. 

The cupola seating used is new on the Great North- 
ern. It consists of two facing seats, one on each side 
of the cupola, arranged as shown in one of the illus- 
trations. These seats, 29 in. wide, are upholstered in 
imitation leather and furnished by Heywood-Wakefield. 

The caboose interiors are lined with plywood in 
varnished natural finish. All cars are equipped with 
electric lights and rear-end spot lights which can be 
controlled as to direction by a man sitting at the 
corner desk inside. 

Electric power is supplied by a Wincharger 12-volt 
400-watt electric generator, suspended from the under- 
frame of each caboose. This is driven with endless 
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V-belts from the pulley mounted near the center of 
one of the axles. An Exide battery, located under one 
of the bunks, is of 157 amp. hr. capacity. 

Conventional friction draft gears of the Miner 
А-28Х-В type are installed. Trucks ате of the swing 
bolster type built by the Great Northern. Timken 
roller bearings are installed on the first car of the lot. 
the other 15 cars having plain bearings. 

Diagonally striped handholds and end boards and 
six round white spots along each side sill are considere? 
an important safety factor because they are more likely 
to attract attention during daylight and after-dark 
service. А 

In painting these cars, infrared drying was used which 
hardens paint in 20 minutes. 
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EDITORIALS 


Some Facts About 
Refrigerator Cars 

There are about 134,700 refrigerator cars in service in 
the United States at the present time and this equip- 
ment, if coupled together on a single track, would be 
more than enough to stretch from New York to Chi- 
cago, Many essential facts about refrigerator car equip- 
ment are little known to the general public and perhaps 
not fully appreciated by most railroad men, themselves. 

One important fact, among others emphasized in a 
discussion of the subject by K. C. Underwood, president 
of the Merchants Despatch Transportation Corporation, 
at the February 14 meeting of the Western Railway 
Club, is the necessity of providing as nearly as possible 
all-purpose cars. A limited number of refrigerators de- 
signed for special loading, such as dry-ice and frozen 
foods, for example, are serving a definite transportation 
need, although it seems probable that the new general- 
service cars with 4 in. and 414 in. of insulation and side- 
wall flues may meet the frozen-food requirements. In 
the main, however, efficient all-around cars which сап 
furnish refrigeration, heater, or ventilation service for 
many different commodities lend themselves to prompt 
movement of loads, quick redistribution to points where 
needed and proportionately reduced empty mileage. 

In this connection, Mr. Underwood presented some 
performance figures which are of unusual interest. With 
10.000 fewer refrigerator cars in 1947 than in 1940, 
railroads in this country handled 570,347 more carloads 
of perishable freight, the total number of carloads in 
1947 being 2,370,405. Although 75 per cent of these 
perishable products are delivered to the northeastern 
part of the United States, the distribution of refrigerator 
cars and their return, loaded with dead f reight whenever 
possible, is carried on so effectively by the combined ef- 
forts of individual railroads, the Association of Amer- 
кап Railroads and the car owners, that a 62 per cent 
loaded movement is secured. 
| Railway mechanical-department officers аге primarily 
interested in refrigerator-car equipment from the stand- 
point of design and maintenance which have such an im- 
portant bearing on the kind of service rendered. The 
modern car of conventional design does not differ greatly 
irom its prototype of 20 ог more years аро as far as 
the general public can observe. It is, however, substan- 
tally stronger owing to steel construction in all highly 
stressed parts; has more efficient insulation; improved 
oling equipment, largely by means of circulating fans 
ae air ducts; modern heaters with temperature- 
n control devices ; and easy-riding trucks 

ampen spring vibration. 

Between six and seven million tons of ice are used 
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annually in the icing of refrigerator cars and the question 
of why mechanical refrigeration has not been developed 
for this service was frankly raised and answered at the 
meeting referred to. The fact is that many ideas of 
promise along this line have been tried during the last 
quarter of a century and failed to meet the hurdle of 
practicability and economic justification. With only one 
refrigerator-car load in three requiring cooling, it is 
difficult to figure a large return on investment in 
mechanical refrigeration equipment. Additional dis- 
advantages are that this equipment will add to the dead 
weight of the car both when loaded and empty and 
necessary servicing and maintenance are difficult to se- 
cure with equipment which moves about the country 
largely unattended. | 

Mechanical-refrigeration and temperature-control de- 
velopments are now under way which hold some promise 
of changing this picture. Railroads are co-operating 
in initial tests and, dependent upon results, may have 
a chance to prove the oft-repeated contention that they 
will bè quick to adopt any devices which demonstrate 
abilitv to give improved refrigerator-car service, espe- 
cially if it can be done at reduced cost. 


Now We Have 
To Make It Work 


In recent years the railroads have acquired an enormous 
amount of electrical equipment. In the same period they 
have not made a corresponding addition to their elec- 
trical-department staffs. The net result is that mechani- 
cal-department men, many of them without technical 
training, must operate or maintain complex electrical 
equipment. Even electrically trained men must attend ` 
special study courses to learn the intricacies of such 
things as Diesel-electric locomotive controls, car lee: 
trical apparatus, air-brake equipment, air conditioning 
etc. u 

Some mechanical men have said, “ТЛ stick to steam 
locomotives. Let someone else look after Diesels” 
Others say, “The complicated Diesel controls work 
beautifully and they seldom fail. but when they do, we 
a in trouble. Might it not be better to get just a little 
ess out of the locomotive and have thie ing si e 
enough for us to understand 2" Still cee a 
men have completely familiarized themselves with cl 
controls and are making а splendid job of SEIS. the 
most out of them. i pu 

The inescapable fact is that the Diesels and the air- 
conditioned cars, and all the other ramifications of elec- 
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trical equipment are here. They are in service on the 
railroads and they must be made to earn a profit on the 
investment they represent. They were designed and 
purchased for this purpose. 

The obvious need is a broadening of the understand- 
ing of such things. A few operators, supervisors and 
shop yuperintendents need to know the whole story, but 
most of the others involved are to a certain extent 
specialists. A major difficulty is to determine what each 
one wants and needs to know. 

To assist in fulfilling this need, the Railway Me- 
chanical Enjineer maintains a "Consulting Department" 
in which questions of current importance are raised and 
answered. The subjects cover a wide range, such as: 
“What effect does commutator condition have on 
brushes ?" ; Why do Diesel motors heat at low speeds?" ; 
“How can I tell I am applying my solderless connectors 
properly ?"; “How can we get our money's worth out 
of a lighting installation?" ; "How does dynamic brak- 
ing work?"; "How can I be sure my motor coils are 
thoroughly impregnated?", etc. 

If you have any such questions for which you would 
like to have the answer, or the discussion of which 
would help to improve conditions on your railroad, send 
them to the Electrical Department, Railway Mechanical 
Engineer, 30 Church street, New York 7, and answers 
will be found. , 


Production 
Engineering 
This nation has achieved its industrial greatness largely 
through its ability to develop and apply the principles of 
mass production. For the railroads the end products of 
their efforts in the application of these principles are 
mile-long freight trains and streamline passenger trains 
moving at high speeds. However, the same kind of talent 
that has been used in the mass production of ton and 
passenger miles has not been used in the shops and 
terminals where the motive power and rolling stock are 
maintained and serviced to increase the output and de- 
crease the costs except in some relatively few instances. 
There has not been a widespread recognition among 
the railroads of the value of production engineering to 
its shop and terminal work. The exceptions are those 
railroads which are fortunate in having engineers who 
know how to apply production principles to shop and 
terminal operations and managements that will back up 
their ideas by approving the expenditure of funds for 
new equipment, changes in shop and terminal layouts 
and for the construction of completely new shop and 
terminal structures. Some examples of the application 
of production engineering to mechanical-department 
maintenance work are the Glenwood wheel shop and the 
Cumberland flue shop of the Baltimore & Ohio and 
the Bluefield rip track and the Williamson engine termi- 
nal of the Norfolk & Western. These examples are not 
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the only ones but they serve to show how the assembly- 
line technique can be applied profitably to railroad 
maintenance work. 

A study of the examples cited, all of which have 
been described in previous issues of the Railway Me- 
chanical Engineer, will show that they involve the com- 
bined use of new shop tools and equipment and changes 
in shop or terminal layouts and procedures. It will also 
show that a production principle common to all four 
examples is the use of the assembly-line of moving the 
work to the men and the tools—tools designed for pro- 
duction work. Particular attention is given to the flow 
of work and the material-handling methods and these 
factors are dealt with in a way that co-ordinates the 
operations and gears the functions of the entire facility 
to the production capacity of the men and the tools. 

Production engineering does not necessarily deal 
with complete shop or terminal operations alone. It may 
be concerned with an individual operation that requires 
only the replacement of an existing tool or piece of 
equipment. It may also involve only a change in pro- 
cedure or a rearrangement of facilities. These minor 
changes can make a big difference in production costs 
and, collectively, they will have a great influence in re- 
ducing the total maintenance cost. 

It is recognized that the introduction of production 
tools and methods is resisted by workmen and labor or- 
ganizations, Temporary dislocations are caused by the 
introduction of methods which increase efficiency but. in 
the long run, these same methods have always created 
more jobs than they have destroyed and are responsible 
for the high standard of living built up in this country. 
This standard can be increased only by the increase of 
output throughout industry and this is most effectively 
increased by more output per man employed. As indi- 
cated by the scarcity of examples such as those men- 
tioned herein, there are plenty of opportunities to raise 
the output per man in railway shops. 


Locomotive 
Maintenance Standards | 
The annual report of the Т.С.С. Bureau of Locomotive 
Inspection for the fiscal year ended Tune 30. 1948. which 
is printed on another page in this issue, contains som 
interesting information and statistics, an appraisal о! 
which should be helpful to mechanical-department me 
in determining future locomotive maintenance practice 
because it indicates where present practice is deficient. 
This deficiency can be deduced from reports filed for 
over 37,000 steam locomotives and nearly 10,000 ДО 
steam locomotive units, and from the inspections ot 47 
proximately 94,000 and 21,000 steam and i Rd 
locomotives, respectively. With only four times as b 
steam locomotives, and only 474 times the as LN 
inspections, more than 11 times as many steam n 
tives were found defective; over 31 times as mar? s 
defects serious enough to require withdrawal from s€ 
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ice, and more than 22 times as many defects were found 
on steam locomotives as on locomotives other than steam. 
All of these figures are out of line for the four times as 
many steam locomotives in use and for the 47 times as 
many inspections made on steam power. 

That these unfavorable looking ratios of defects and 
withdrawals from service between the two principal 
casses of motive power are not due to any inherent 
weakness of the steam locomotive, as such, has been 
pointed out previously in these columns. In an analysis 
of last year's report which had similar lopsided ratios of 
defects to the total inventories of the two classes of 
power, it was shown that the steam locomotive is not as 
lad as its record on paper would indicate; its rate of 
accidents caused by parts failures was not far out of 
proportion to the total inventory. 

The same is true in this year's report. While there 
were eight times as many accidents to steam locomotives 
from these failures as there were to non-steam loco- 
motives, this figure is more nearly in line with the ratios 
of locomotives between the two categories in service; 
furthermore any amount that it is out of line to a large 
extent can be accounted for by the large number of 
defects that were permitted to continue in service on the 
steam as compared to the other-than-steam locomotives. 
It must also be remembered that the four-to-one ratio 
between steam and non-steam power applied to units, 
and that it takes from two to three units to make up the 
average Diesel locomotive (the principal type of non- 
steam power) operated in road service. Therefore, when 
complete locomotives are considered, the preponderance 
of steam would be around eight to one, or numerically 
equal to the accident ratio. 

One other thing which the reports for the past two 
years have in common, and which is perhaps the most 
important thing in common insofar as studies of com- 
parative maintenance practice are concerned, is the acci- 
dent ratio of parts which are used on both steam and 
non-steam locomotives. Three examples of these are the 
brake equipment, draft gears and air compressors. The 
first two of these had 13 times as many defects on steam 
locomotives as they had on locomotives other than steam, 
while air compressors had over 31 times as many defects. 
While none of these three parts is identical on the two 
Categories, the design of each, and particularly of the 
first two, applied to either type of power is sufficiently 
similar to question why four times the number of steam 
locomotive units as of other motive power units should 
develop from 13 to 31 times as many defects in similar 
pieces of equipment. ` 
ш aoe a d ra many railroad men that 
Fes i cou n. orm far more effectively if 
ерам: e near the attention. that. competing 

power receive cannot be proved by fig- 

ures such as the above. Such figures howev 1 
Donde Ou. gures, however, can anc 
tive maintenance 4 E M E of stem locomo- 
They show that s ow that of other locomotives. 
їп à „Case exists for better steam mainte- 
practice, which will result in lower operating cost. 
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NEW BOOKS 
ELEMENTS OF MECHANICAL VIBRATION. Second а 
поп. Ву С. К. Freberg and Emory N. Kemler. И 
lished by John Wiley & Sons, Inc., New York. 224 
pages, 6 in. by 9 in., $3.75. 

The original edition of this book, published in 1943, 
was developed to aid in the solution of vibration prob- 
lems by the simplest and the most practical methods rely- 
ing upon advanced mathematics when necessary. To the 
chapters of the original text have been added two new 
chapters that deal with sound and beams. The emphasis 
which engineers must give to sound elimination dictated 
the chapter on sound and its engineering applications. 
The chapter on beams adds to the data included in the 


previous edition. 


MaruEMATICS Ат Work. By Holbrook L. Horton. 
Published by The Industrial Press, 148 Lafayette st., 
New York 13. 196 drawings and diagrams. 728 pages, 


б in. by 9 in. Price, $6. 


This is a working manual for machine designers, tool 
engineers, mechanical draftsmen, technical students and 
teachers. The practical applications of arithmetic, al- 
gebra, geometery, trigonometry, and logarithms are illus- 
trated by a wide variety of mechanical problems taken 
from actual practice. These problems are analyzed and 
solved in an easy-to-follow, step-by-step procedure. 

Each problem is presented in such a way to show (1) 
what the problem is about; (2) how to analyze it and 
develop a method of attack and solution; (3) what for- 
mula is required, if a formula is directly applicable; (4) 
how this formula is derived, or if no formula is used 
the step-by-step procedure for solving the problem ; and 
(5) how a typical example is worked out. 

The classification of problems is mathematical; that 
is, problems illustrating some common mathematical 
principle or method have been grouped together. This 
classification makes it easy to find the general type of 
problem at hand or one closely paralleling it, hence it is 
possible to apply the manual to a much broader range of 
problems than might be at first apparent. 

A five-chapter reference section gives a concise re- 
view of the practical fundamentals of arithmetic, algebra, 
geometry, trigonometry, and logarithms, so that where 
basic principles or formulas are used in the problem 
solutions they can be referred to if necessary. 

Methods of solution that are a frequent source of 
difficulty have been explained in detail. The reason for 
using approximate formulas and the way in which they 
are applied is one example. The step-by-step procedure 
in applying trial-and-error solutions is another. The use 
of empirical or “working” formulas is also discussed, 
and a variety of problems are presented to show how 
such formulas are applied. A chapter on refresher ques- 
tions in mathematics, mechanics, and strength of mate- 
rials is included to clarify troublesome points frequently 
encountered in the solution of mechanical problems, — — 
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With the 
Car Foreman and Inspectors 


Washing 
assenger 
Cars 


Mitssourr Pacific passenger cars are made as attrac- 
tive externally as in the interior by the use of a new train 
washer recently installed in St. Louis, Mo., which removes 
the accumulated grime and dust from each car in about 
two minutes. Cars move at a speed of 90 ft. per min. 
through the washer, where they are cleaned by two sets 
of brushes which revolve at 240 r.p.m., and by jets of 
detergent and clear rinse water. 

The plant is owned jointly by the Missouri Pacific and 
the Pennsylvania and washes more than 200 cars a day 
operating from 8:00 a.m. to 1:00 a.m. It is built on land 
leased from the Terminal Railroad Association of St. 
Louis, located at the throat of the yards where the two 
owning railroads have their separate coach facilities. 

Five men are required on each shift for all train wash- 
ing operations, only two of whom are engaged in the 
hand washing of aprons, under-car installations such as 
battery boxes and air-conditions mechanisms, and_ the 
ends of the cars, all of which are beyond the reach of the 
brushes which do the major work on the washing plant. 
As a car enters the facility one man tells the operator 


- Solution make-up 
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The complete car washing facility showing the solution-mixing 
house, the operator's control building and the scrubbing station 
in the background. The rinsing station, with the two roof 
brushes in the fully retracted position, is in the foreground 


over the intercommunication public address system the 
degree of washing needed, whether heavy or light, and 
the operator gauges the amount of detergent to use. The 
detergent is applied through sprays, while brushes scrub 
the car clean. As the car proceeds to and through the rins- 
ing station, clear water at 50-Ib. pressure is sprayed on 
and brushes complete the rinse. The brushes, the flow of 
the detergent and the amount of rinse water are regulated 
from an operating panel located on the second floor of 
the control building. 

The washing plant, built by the Whiting Corporation 
of Harvey, Ill., is equipped with loud speakers for two- 
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Schematic layout of the Joint Missouri Pacific-Pennsylvania Railroad car washing facility at St. Louis, Mo. 


solution 
sprays i 
" Stationary Scrub unit for ^ Stationary 
water wetting application or water rinse 
| Sprays water Sprays 
=x $ á 2] 
134 


Rallway Mechanical Engineer 
MARCH, 1949 


way communication from the control tower to the entrance 
of the plant and to the two cleaners working on each side 
of the train as it moves through the washer. Flood lights 
are mounted on tall towers for illumination at night. 

The washer consists of two six-brush stations for clean- 
ing the car sides, a set of roof brushes. and necessary 
wetting and rinsing sprays and controls. The overall 
length is 213 ft. The first six-brush station is the scrub- 
bing unit for the car sides and windows; the second is 


the rinsing unit. Between them are the two retractable 
roof brushes. At one side of the tracks are the building 
for solution makeup and liquid storage tanks, and the 


The operator's control panel in the elevated control house, 
which is located between the solution-application and the 
rinsing stations and affords a clear view of all the washing 
operations 


The cantilever roof brushes normally overlap to prevent an 
unwashed streak through the center of the roof. A motor- 
driven mechanism brings the boom horizontally to and from full 
washing position, or to any intermediate position to permit 
washing roofs equipped with aerials down the center 
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One man on each side of the coach scrubs the skirting manu- 
ally, the vestibule openings, the ends of the car and other 
places where the mechanical brushes do not reach 


Soft-fiber Fuller brush strips set in Whiting grooved plastic 
cores perform the scrubbing and rinsing operation 
two-story building which houses the pump room on the 
first floor and the operator's panel and control on the sec- 
ond floor, Cars are drawn through by a Diesel switcher ; 
in passing through, the complete cleaning operation is 
performed by the following pieces of equipment : 

1—One pair of pneumatically retractable roof spray 
pipe assemblies, set 6 ft. ahead of the inbound six-brush 
unit, applies cleaning solution to the car roofs. The solu- 
tion is turned on and off by means of a 1%-in. solenoid 
valve controlled from the operator's station. 

2—One Type S-85, one-way, six-brush electric car 
washer for applying cleaning solution when required, or 
plain water when cleaning solution is not required, to the 
car sides. It consists of six units, three on each side of the 
track. Four units have a full-length side brush 10 ft. 6 in. 
long and the other two are window brushes 4 ft. 6 in. 
long. The two pair of inbound units of this station are 
set 15 in. higher than the outbound pair to wash high 
pieces of equipment. One pair of side sprays is furnished 
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directly ahead and after the six single units. These four 
sprays are used only when using water at this station. 

3—One pair of variable-height and variable-swing, 
retractable-boom-type roof washers for applying water to 
the car roofs. Each roof brush is equipped with two motor- 
driven mechanisms, one to actuate the brush vertically to 
and from the retracted to the washing position, and the 
other to actuate the swing of the boom horizontally to 
and from full washing position, or any intermediate posi- 
tion to facilitate washing roofs of those cars equipped 
with aerials through the roof center. In addition to these 
a double-acting air cylinder is utilized to apply pressure 
to the brush for washing. 

The two roof brushes are staggered on 6-ft. centers but 
overlap, when washing a complete roof, to eliminate a 
streak down the center of the roof. 

4—One pair of hydraulically retractible roof spray 
pipe assemblies for rinsing off the car roofs. 

5—One Type S-85, one-way, six-brush electric car 
washer for applying water to the car sides for washing 
and rinsing. One pair of side sprays 15 furnished directly 
ahead and after the six single units, the latter being the 
final rinsing sprays. The brush arrangement and setting 
is the same in this station as in the first six-brush station 
described. Each brush of both six-brush stations is 
equipped with spray nozzles to permit water being spraved 


on brushes to flush away the dirt and solution after solu- 
tion is used. 

АП brushes revolve at 240 r.p.m. in water-sealed anti- 
friction bearings. Each side brush is rotated by an indi- 
vidual 3-hp. vertically mounted, totally enclosed, ball- 
bearing, squirrel-cage motor. The roof brushes are each 
rotated by a 3-hp. horizontal motor of the same descrip- 
tion. 

The side brushes are 18 in. diameter, filled with Tam- 
pico fiber mounted in Fuller inserts. The inserts are made 
in sections and mounted in Whiting compressed plastic 
cores. Cores are a split-type for easy removal and replace- 
ment. The successive halves of each brush are lapped or 
staggered with respect to each other, to prevent streak- 
ing of the car sides and roofs. 

The washers are equipped with a compressed-air oper- 
ating mechanism controlled by an individual double-acting 
cylinder for each brush to hold the brushes in the proper 
position for washing sides and windows of cars passing 
through the machine and to retract the brushes to the clear 
position when not in use. A restraining device is provided 
automatically to retract and hold the brushes in the clear 
posittion in case of failure of the air supply. 

Each long brush is equipped with a self-aligning device 
to permit the brush aligning itself with the sides of lean- 
ing cars, and spray guards are provided as necessary. 


Illinois Central Car Methods 
at Centralia, Ш. 


Descriptions of a group of 
shop devices used in the re- 
pairing and building of cars 


Lever For Tightening Side Lining Boards In Place 


Box car tongue-and-groove side lining boards are fitted 
snugly together with ease and safety but without damage 
to the tongue by a lever. One end of the lever has 
a hook which fits under the top rail while the other end 
is pulled down by hand to force the boards tightly to- 
gether. A T-shaped member, which is connected to the 
lever by a bolt about 6 in. from the hook end, fits over the 
top lining board to compress the siding in place. 

The lever is made from rectangular stock 16 in. by 17 
in. and is just under 5 ft. long, of which the last 8 in. is 
bent to form the hook. The T-shaped member consists 
of two components welded together, a cross bar 6 in. 
across and 34 in. wide, and a stem made up of two 5 in. 
lengths of strap iron set a little over 16 in. apart and 
containing four 14 in. holes. The handle of the lever is 
held in place between the two parts of the stem by a bolt 
through one pair of the holes. Into the side of the cross- 
bar opposite the edge fastened to the stem, a groove has 
been cut which is a little wider and a little deeper than 
the width and height of the tongue on the wood. The 
slotted end of the crossbar fits over the wood with the 
tongue protected in the groove while the boards are com- 
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pressed tightly together by the force applied to the T- 
shaped member through the pulling action on the end of 
the lever. 

The application of the side lining is normally done in 
what may be considered two steps. After the first thir- 
teen boards have been set in place, they are tightened 
together with two wooden tools; one fits vertically 
against the top rail and serves as a column support while 
the second is a lever which fits under the first piece of 
wood and squeezes the lining boards down. The remain- 
ing nine boards are then applied using the lever de- 
scribed above. Adjustments to compensate for small 


Lever for tightening side lining boards in place—The cross 
bar of the T-shaped member is shown resting on the board 
tongue, which is protected by a groove in the cross bar 
slightly larger than the tongue—The five holes in the T-stem 
permit adjustment of the lever to accommodate varying 
heights of the side lining 
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differences in the total height of the side lining are made 
by placing the lever handle into any one of the five pairs 
of holes on the stem of the T-shaped member. 


Joint Between Liners and Floor Made Tight 


Grain-tight joints between the bottom side lining board 
and the box car floor are obtained with a groove-cutting 
machine designed and constructed by the shop forces. 
The grooving machine cuts a slot equal to the width of 
the side lining board along the outside longitudinal edges 
of the floor to give the lining board a uniform seat and 
thereby prevent the occurrence of any gaps between the 
lining board and the floor. 

To perform the grooving operation a strip of wood 
7/8 in. bv 5 in. and extending approximately half the 
length of the car is nailed in place parallel to the car side 
and about 6 in. from it. The grooving machine, which has 
a long handle and is operated from a working position 
similiar to a lawn mower, has a channel-shaped indention 
which fits over the board and 1s guided along the car side 
while a rotary cutter driven by an air motor forms the 
groove in which the bottom lining board will rest. 

The milling-type cutter is 5 in. in outside diameter and 
approximately 1-3/4 in. thick. The cutting mechanism 
is mounted on a wooden block 12 in. by 8 in. by 1-1/4 in., 
in which a channel] section has been cut and lined with 
light-gauge steel to fit over the guide board with a 1/8 in. 
clearance. The handle by which the machine is moved 
back and forth along the guide board is made of 3/4 in. 
pipe and is about 3 ft. high. It is fastened to the brackets 
which hold the cutter and its air motor to the mounting 
board. Protection to the operator from the revolving 
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hie of the machine for grooving the floor to receive 
guide i side lining board—The strip of wood, used as a 
in place over which the groove of the cutter rests, is nailed 
to the аа g the car side and a distance from its equal 
edge of the ао the milling-type cutter and the near 
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Close-up of the machine used for grooving the car floor to 
receive the bottom lining board—On the left is shown the 
steel-lined channel which guides the cutter parallel to the 
car side—On the right is the milling type wood cutter which 


forms the groove 


cutter is furnished by a 1/8 in. metal guard. 

The cutter is of the profile type with the width of each 
cutting edge equal to the width of the groove to be cut, 
or the thickness of the side lining board, It was made by 
turning to shape in a lathe and milling out the space 
between the teeth. The end of each tooth, or cutting 
blade, was then bent outward to form the cutting edge. 


Underframe Turner 

A portable machine for turning underframes over in less 
than one minute has been designed and built for use in 
their freight-car construction assembly line in which the 
underframes are started through the line upside down to 
facilitate the task of driving the rivets in the under side 
When all under-side rivets have been applied, the under- 
frame is revolved by the machine one-half turn to the 
normal position and placed on the trucks. 

The turner consists essentially of a four-wheel under- 
carriage for moving the turner into position or clear of 
the working area as the case may be, a pair of jaws for 
clamping the center sill, a brake cylinder for lifting and 
turning the underframe, a chain which becomes taut after 
the underframe has been lifted high enough for the 
bolsters and side bearers to clear the floor for the turning 
operation and a stiff-leg stop which swings as the cradle 
rotates and levels the underframe as the piston is lowered 
When not in use the device is stored alongside the position 
on the assembly line at which the underframe is turned 
and from which it is wheeled into position by hand as 
needed. К | 

The machine has made possible an increase in the out- 
put of completed box cars from ten to eleven per day. It 
not only saves the time that would otherwise be required 
for arranging cables and hooks to turn the underframe 
by two shop cranes, which normally required about 7 
minutes, but avoids as well interruptions to the cranes 
from other work in which they were engaged. As the box 
car building program calls for turning out more than one 
car per hour, the savings in time and interruption to the 
two cranes have been substantial. 

In operation the turner is rolled into place and the open 
end of the jaws slipped over the center sill. Жиен ate 
is admitted through a three-way control valve to raise th 
piston of the air cylinder high enough to lift the ander 
frame clear of the trucks, where it is retained temporarily 
to roll out the trucks on either end. More air is admitted 
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The underframe turner in the process of turning the under- 


frame—At this point the underframe has been turned slightly 
more than one-fourth revolution 
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The piston in the cylinder raises the jaws vertically until the 
chain at the left becomes taut—At this point the left side of 
the jaws is restrained from rising further by the chain as the 
piston continues to rise, causing the jaws to make a half 
revolution riding on the two pairs of grooved wheels 


and the underframe is flipped over. Through the control 
valve enough air is then bled off to set the frame back on 
the trucks, after which the remainder of the air is bled 


from the cylinder and the underírame turner rolled clear 
of the working area. 


A.W.S. Forum 
On Welding Practices 


Freight-Car Welding (Continued) 


Q.—Is there that connection with the A.S.M.E.? 


A.—We have revised the qualification so that if a man 
takes the guided-bend test, it will cover the A.A.R., 
A.S.M.E. or the Hartford Boiler regulations. 
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Q.—In that case, if a man is required to qualify or 
prove his ability to make a sound weld, shouldn't he be 
able to weld the safety devices? 

A.—On safety devices we have had little experience. 
Take particularly the outlying points. We all know that 
to weld and do a satisfactory job, we have got to have 
a weldable quality of steel. Some of the small sizes— 
rounds, flats, etc.—used for the construction of ladders, 
grab irons, etc., have been bought miscellaneously, and 
have been around for years, so that no one knows what 
the materials are. You can get into difficulty, particularly 
with high-sulphur-content steel. When it comes to weld- 
ing, in addition to all the qualifications of procedures, we 
still have to have a weldable material. 

First of all, assume that in new construction you specify 
steel of weldable quality. Therefore, if you put a welded 
handrail on a steel of weldable quality, you expect to be 
able to salvage it. If the handrail is broken off you have 
steel of weldable quality. I think the thing ought 
to be started on that basis. The next factor is the qualifi- 
cation of operators. No one should be permitted to weld 
on a car in any position unless he is qualified to weld in 
flat, vertical and other positions, and it is more important 
to weld in different positions than all of these different 
butt weld tests. The majority of welds are fillet welds. 

If the Т.С.С. specifies how many inches of welding 
should be on a job to take care of a certain condition, and 
made them a definite specification with number of inches 
of welding, then you have all of the variables covered 
by specifications, all of which can be gotten from the 
standards of the American Welding Society. Then you 
have something concrete to go on. As manufacturers, we 
are hampered by this condition, We can’t understand why 
you can weld a whole locomotive and cannot weld a hand 
rail. It is absurd. And when you say you have to rivet 
and weld, you haven't faith in any process. 


Q.—Having qualified operators, weldable steel, and 
specifying the number of inches to be used in welding 
in particular cases, isn’t your whole problem gone? 


A.—As a railroad man I don't agree that you can weld 
a safety appliance to a car or a locomotive and be as 
safe as with a bolted safety appliance. Generally, a safety 
appliance is fastened to a strong member of a car or 
a locomotive, whereby if you just weld it on vou come 
back to the same thing that was talked about a little while 
ago, that you weld a hand rail or grab iron to a sheet 
of 3/16 thickness. If you are going to replace that m 
the shop while working on heavy repair it may be all 
right but at the shop track when you have to renew 2 
grab iron, you can't take a man out with a torch and 
have him burn a two-inch hole out of a sheet and then 
expect him to weld a grab iron. 

Most of the grab irons that are badly bent on cars 
have to be taken off and straightened in the blacksmith 
shop, and we always have replacements that a man Can 
take with him. We would have the yard full of cars if 
we had to wait around. 

About qualification of welders—I don't know what the 
practice is on the other railroads but I am almost certam 
that almost every railroad welding operator is qualified 
before he is given a job as a welder. I know that we have 
test plates and a welder has to pass each operation ol 
welding. Then those test plates are sent into the test 
department and are tested before he is allowed to make 
any weld on any kind of equipment on the railroad, ап 
I am sure that all the railroads in the country ате the 
same. ; 

I might add that the facilities would not restrict welding 
on shop repair tracks because a welding machine cot 
not always be moved to these tracks. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Truck For Sanding 
Diesel Locomotives 


The Chicago & North Western has designed an adapta- 
tion of a Yale & Towne high-lift industrial truck which 
permits Diesel locomotives to be sanded during fueling 
operations and eliminates the need for locomotive spot- 
ting or movement to new locations. The truck holds 40 
cu. ft. of sand and is operated over concrete runways 
adjacent to servicing tracks at the Northwestern's Kin- 
zie street shops in Chicago. Radiant heating pipes are 
installed under the concrete to melt snow and ice, and 
thus to permit all-weather operations of the truck. 

The truck can sand Diesel locomotives at either of 
two locations separated by about a quarter of a iile. 
One location is an existing fueling and inspection area 
vest of the new Diesel servicing and repair shop. The 
second location where the truck can be used is in or east 
of the Diesel Shop. At either location sanding can be 
done during fueling if desired. 

The sand is dispensed from the cone-shaped bottom 
of the storage tank through a hose in which it flows 
by gravity to the locomotive when the tank is elevated. 
Two control valves are installed between the truck 
sand tank and the locomotive. The first is a slide valve 
at the bottom of the cone section and the second a sleeve 
valve incorporated in the discharge nozzle. 

The truck is loaded from an overhead sand storage 
tank which is located at the east end of the Diesel shop 
and which has two delivery hoses; one is for direct 
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sanding of Diesel switchers and the second for deliver- 
ing sand to the truck. 

The truck was modified at the suggestion and to the 
specifications of the Northwestern by Yale & Towne 
from their standard model K-25H-6M high-elevating 
platform truck with telescopic lift. This is a gas-electric 
truck with a capacity of 6,000 Ib. and a maximum lift of 
118 in. It has a no-load speed up to 7% m.p.h., a full 
load speed to 5% m.p.h., and a lifting speed of 26 ft. 
per min. Tire diameters are 20 in. at the engine end 
and 1014 in. at the tank end; both tire sets are 6 in. 


across. 


Planer Modification 


Objects too large to pass between the cross-rail supports 
of a horizontal planer can be machined by the use of a 
supplementary rail support of the type constructed by 
the shop forces at the Union Pacific’s Omaha shops. The 
capacity of the planer can be increased to the width 
needed by making the distance between the inside sur- 
faces of the auxiliary tool-rail support equal to the clear- 
ance needed. The operation of the planer remains the 
same as before. 

To machine a part that is too large to pass between the 
regular cross rail supports of the horizontal planer, the 
tool support rail is moved by means of an overhead crane. 
The tool is located at the approximate desired height by 
setting the rail on blocks adjacent to the supplementary 
rail support. While held in position on the blocks the 
rail is bolted to the supplementary support. The blocks 
are then removed, and the piece is ready to be machined. 

The supplementary rail support was constructed from 
two scrap main rods, one on each side of the planer, each 
of which bolts through a filler piece to a formed section 


of l-in. plate that is 2 ft. high and is in turn bolted to the 
planer base. This l-in. plate is in the general shape of a 


channel plus a flange on the outside edge of each of the 


The modified planer—In the foreground is the supplementary 
rail support which is set away from the planer base to give added 


clearance for machining large pieces 
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The construction of the supplementary rail support—The main 
vertical members are made from scrap main rods, the bottom 
section from l-in. plate, and the vertical braces from 1 1/4 -іп. by 
5-in. scrap iron 


two parallel members. Through two holes in each flange 
the section is bolted to the planer base. The tops of the 
scrap main rods are joined together by a long bolt. They 
are braced by a section of scrap iron, 114 in. by 5 in., 
which bolts to the 1-in. plate at the bottom and is welded 
to the rod at the top. This brace extends across the stem 
of the I-section of the main rod and presents a flat sur- 
face against which the ends of a length of heavy tubing 
rests. The bolts which joins the rods together at the top 
runs through this tubing. Tightening the nut on the long 
bolt draws the main-rod vertical supports and the bracing 
sections snugly together. Additional reinforcement and 
rigidity is furnished by two triangular-shaped sections 
of l-in. plate welded to the tubing along the top side and 
to the scrap main rods and the bracing along the vertical 
side. 


Diesel-Eleectrie 
Locomotive Lifters 


Trucks are changed on Diesel power at the Parsons, 
Kan., shops of the Missouri-Kansas-Texas by lifting both 
ends of the locomotive unit clear of the trucks with the 
existing back-shop crane. During the lifting operation the 
locomotive body is held securely by means of shop-made 
lifting lugs that fit under the jacking pads. Each lifting 
lug is on the bottom of one of the vertical links of a lifting 
beam and has a slot in which the jacking-pad flange fits 
to lock the lifting lug to the pad. As a precaution against 
dropping the locomotive body in the event of breaking a 
jacking-pad flange, the lifting lugs are prevented from 
sliding from under the pad by a safety chain. 
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The top member of the lifting assembly is a truss shape 
made by riveting together angles, channels and plates. It 
is suspended from the shop crane by two lifting ears 114 
in. thick and 30 in. long at the base which are set in each 
side of the top member. The two vertical links hang from 
the top member and are supported by 5-in. pins. Each 
link is composed of five plates 34 in. by 8 in. riveted to- 
gether. 

The lifting member which engages the locomotive jack- 
ing pad is secured to the bottom of each vertical link with 
a pin. These members are constructed by riveting together 
suitably shaped plates. A groove is cut in the bearing 
surface which the jacking pad contacts to engage the 


Overall view of the lifting beam for changing out Diesel locomo- 
tive trucks 


The bottom lifting member that fits under the Diesel locomotive 
jacking pad—tThe safety chain is shown hanging ot the left 
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jacking-pad flange and thereby prevent the lifting member 
from slipping sideways from under the locomotive. A 
safety chain is incorporated in each bottom lifting member 
to hold the member to the locomotive in the event that the 
jacking-pad flange breaks. The members are lifted into 
place on the vertical links by two lifting ears 14 in. by 


6 in. which are welded in place. 


Turntable Lock 
By W. E. Abbott* 


The turntable lock shown in these pictures is an I-shaped 
plate. For locking the table it is placed between the rails 
of the table track and approach track with the ends of 
the I spanning the joint. To unlock the table, the lock- 
ing bar is moved onto the table. 

Formerly, the lock was moved with a hooked rod. The 
person moving it had to stand between the rails in a 
dangerous position. To eliminate this practice, the parts 
shown were attached so that the lock is’ now operated 
from a safe position. A piece of l-in. pipe, welded to 
the bar at right angles, is moved back and forth by means 
of two steel cables run through pulleys mounted on the 
table. The cables, in turn, are attached to a bell crank 
which is moved back and forth by a lever attached to the 
side of the turntable cab. Movement of the lever thus 
pushes the locking bar between the rails or pulls it out 
onto the end of the table. 

Material used included two pulleys for 5/16-in. rope. 
5/16-in. tiller rope in suitable lengths. V;-in. round iron 
in suitable lengths, two 5-ft. lengths of 1-in. iron pipe, one 
4-ft. length of 14 -іп. conduit, and two short lengths of 
the same size conduit, with the necessary guides and 
brackets. 

A 60-in. length of l-in. iron pipe is welded at one end 
toa %-in. iron plate which in turn is welded to the lock. 
The iron pipe runs back through a guide where one of the 
pulleys is also attached, and on through a second guide 
near which the second pulley is attached. 
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The two lengths of tiller rope are both attached to the 
l-in. pipe halfway between the two pulleys, which are 
24 in. apart. Each of the tiller ropes are run through a 
pulley and attached to two lengths of the 16-іп. rods 
which pass through holes provided in the rail. Two more 
lengths of 26-іп. rods join the first two, and are run 
under the walk, where they hook into their respective 
ends of a fork of flat iron. This fork is connected to the 
bottom end of the second 60-in. length of 1-іп. iron pipe 
which serves as a shaft and runs up through the 124 -1л. 
conduit. At the top end of the 1-in. pipe, the 24-in. han- 
dle is attached. 

The 114-in. conduit serves as a column for the l-in. 
pipe and the conduit is attached to the turntable house by 
two brackets. 

The %-in. iron rods were used through the rail and 
under the walk instead of the tiller rope because of chaf- 
ing. The rods were made as links because of the side 
motion caused by the movement of the fork, or bell crank. 

The lock is limited to about 8 in. of travel each way 


by the use of the two stops. 


Machining Spring 
Hanger Buttons and Clips 


Spring-hanger buttons and clips are machined easily, 
quickly and accurately, and the oil grooves cut, with the 
aid of three jigs at the Texas & Pacific, Marshall, Tex., 
shops. The jigs include a holding fixture for machining 
the spherical surface of the button, a holding fixture 
for the button for cutting the oil grooves, and a two- 
piece template for machining the convex surface of the 
button and the concave surface of the clip. 

After a button has been faced on the flat side it is set 
in a round holding chuck which has an inside split brass 
ring and an outer holding ring with two set screws set 
opposite to each other to compress the chuck on the 
button. The concave portion of the two-piece template 
is bolted to the bottom of the tail stock with two 3-in. 
bolts for generating the convex spherical surface of the 
button, and the follower is screwed into the base of the 
cross-compound feed of the lathe. The brass holding 
fixture with the button in place is chucked in the lathe 
and a М-їп. hole drilled in the center of the rough cast 
spherical surface. The concave surface of the template 
is oiled and the follower pointer placed in the template 
center. The button suríace is machined from the center 
outward, enough cuts being taken to make the distance 
from the flat surface to the end of the spherical face 16 
in. The button is then removed from the machine and 
from the holding fixture and placed in a second holding 
fixture. This fixture turns between the lathe centers and 
holds the button for cutting the oil grooves on the 
spherical surface. 

The spring hanger clips are chucked in the lathe jaws. 
After a !4-in. hole has been drilled in the center of the 
clip, the convex portion of the template is bolted to the 
concave portion. With the follower held firmly against 
the convex template the concave surface of the clip is 
machined. 

The holding fixture for the button is made from a 
solid brass ring threaded to receive two set screws and 
an internal holding ring which is in two semi-circular 
pieces. The block for holding the button while cutting 
the oil groove is 53 in. by 414 in. by 234 in. An opening 
is bored out of the center to receive the round projection 
of the button, which is held by tightening a set screw 
against this shoulder. One end of this holding fixture 
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The three jigs used in the manufacture of spring-hanger buttons 
and clips—From left to right is the holding fixture for cutting 
the oil grooves, the templates for generating the concave and 
convex surfaces of the clip and button, and the brass fixture 
that holds the button while the convex surface is being machined 


is held in the lathe chuck. The other end has a hole in 
which fits the tail stock ; this hole is 1-9/16 in. below the 
face in which the opening to receive the button is bored. 
As the lathe turns this holding fixture the spherical con- 
vex surface of the button is turned in a circular path 
and the oil groove cut. 

The concave-shaped template used for generating the 
spherical convex surface on the button has a cross section- 
al area equal to that of an angle 14 in. by 1% in. by 1% in. 
Each surface is perpendicular to the other. In the flange 
there are two 3-in. holes to bolt the template to the tail 


Machining the convex surface of the spring-hanger button— 
The button is in the holding fixture which is held in the lathe 
chuck— On the lower left is the concave shaped portion of the 
template which guides the cross-compound feed and the cutting 
tool through the desired path of travel in machining the button 


stock. A follower opening machined in the horizontal por- 
tion causes the tail stock and the turning tool to follow a 
similar path. The convex portion of the template which 
generates the concave surface of the clip is bolted over to 
the concave-shaped part of the template. This guides 
the follower mounted on the cross-compound feed in the 
same manner as the concave-shaped portion of the tem- 
plate and causes the tool to generate the concave surface 
of the clip. 


Questions and Answers on Locomotive Practice 


By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Track Curvature 
Q.—What is the maximum curve that a six-wheel switcher 
can be expected to negotiate successfully? The locomotive is 


not equipped with a lateral motion device and all tires are 
flanged.—R.E.K. 


A.—The maximum curve that a six-wheel switcher will 
negotiate would be dependent on the length of the rigid 
wheel base. 


/ Maximum rigid wheel base, ft.-in. 
6-Coupled 8-Coupled 


Curvature, deg. 


16 15—6 16 —6 
17 15—0 16—0 
18 14 —6 15— 6 
19 14 — 0 15—0 
20 14 —0 14—6 
21 13—6 14—0 
22 13—0 14 —0 
23 13—0 13—6 
24 12—6 13—6 
$4725 12—6 13—0 
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The table shows the curvature for the maximum rigid 
wheel base (all tires flanged) based on one-inch total 
clearance, as given in “The Steam Locomotive” by Ralph 
P. Johnson. 

. The one-inch total clearance includes widening of gage, 
flange play, hub play and other conditions not definitely 
known. The maximum figures given in this table may be 
exceeded when there is full information as to the tire set- 
ting, widening of gage, etc.; but for the general run of 
work where these factors are known, the table will be 
useful. 


Frame Design 


Q.—We have considerable trouble with the frames of 
our Mikado type locomotives breaking at the main pedes- 
tal. The locomotives have the conventional two-rail cast- 
steel frames and I am wondering if the cross-sectional 
area of the frames at the top of the pedestal opening is 
sufficient as compared to the total cross-sectional area of 
the top and bottom rails between the pedestals. Certainly 
the pedestal binder cannot be considered as a bottom rail, 
as I have been told.—R.O.V. 


A.—The approximate rules for proportioning cast- 
steel frames as given by the locomotive builders are as 
follows : 


s=2 
C , 
where 
S = Sectional area of frame, sq. in. 
T — Piston thrust (piston area x boiler pressure) 
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C — Constant (see table) 
C 
From cylinders to main Back of 
pedestal, including top main 
rail over main pedestal pedestal 


2.900-3.200 
3,500-3.800 
5.100-5,300 


Top of pedestals .-2,500-2,700.......- 
Top rail between pedestals... .3,000-3.200 
Lower rail between pedestals 4,300-4,500........5 
Integral single rail at back 

of cylinder keying lug........ 1,0600-1.800 

This method gives sectional areas back of main 
pedestal approximately 15 per cent less than similar 
areas at or ahead of main pedestal. The depth of the 
top rail ahead of front pedestals must not be less than 
that of top rail over front pedestals. 


Factor of Adhesion 
Q.—The factor of adhesion for à steam locomotive is 
generally taken to be the weight on drivers divided by the 


tractive effort, and is generally accepted as 4. [s it possible 
to have a factor of adhesion as high as 5 or 6?—R.K.I.. 

A.— The factor of adhesion of a reciprocating steam 
locomotive is generally taken as the weight on drivers 
divided by the rated tractive effort and is usually about 
4, although in many cases it varies slightly above or 
below this figure. 

The value of the factor of adhesion depends on the 
conditions of the rail and can possibly get as high as 
5 or 0 fora locomotive rated at 4. The following values 
are generally accepted--0.00 for greasy, moist rail; 5 
for clean dry rail with chilled-iron wheels; 4 for clean 
dry rail with rolled-steel wheels, or well sanded rail 
with chilled-iron wheels; 3.33 for clean dry rail, well 
sanded, with rolled-steel wheels. 

Thus a locomotive, having a factor of adhesion of 4 
ora tractive force of 25 per cent of the weight on drivers 
on a clean dry rail, would have a factor of adhesion of 
6.00 or a tractive force of only 15 per cent of the weight 
on drivers when on a greasy, moist rail. 


Locomotive Boiler Questions and Answers 
By George M. Davies 


(This department is for the help of those who de- 
sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Patch Efficiency 

Q.—Attached is а reinforcement patch for а 234-in. di- 
ameter boiler check hole. Would vou please advise, through 
vour department in the Railway Mechanical Engineer, the 
etheieney of this patch.—W.W.S. 


A.—The reinforcement patch for a 234-in. diameter 
boiler check hole, submitted with the question, is shown 
in the accompanying illustration, This liner can fail: 


ES 
"ty 


5 
я 


Patch for boiler check 


(1)—along line А-А-А by the tearing of the plate be- 
tween check hole, stud holes and outside rivet holes, 
plus shearing of five rivets in single shear in outside row ; 
(2)—along hne A-B-A by the tearing of the plate be- 
tween check hole and three stud holes, plus shearing of 
five rivets in single shear in outside row and (3)—along 
OMA sae Mechanical Engineer 
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the outside row of rivets by the tearing of plate between 
rivets in outside row. 
The efficiency along line 


[0.025 — 2.875 + 2 X 225 — (2 X .75 + .9375)] 


е 55000 + 5 X 46903 x 4.000 
` 9.0875 X 55.000 


286,687 + 151,806 | 
с ны ЫШ ы у ==, 2.3 per ce 
532812 .823 or 82.3 per cent 


А-А-А ds: 


Along line. A-B-A the efficiency is: 


The circumference of a 6 1/16-in. diameter circle 
19 in. 


19 = 6 = 3.106 in. rivet spacing 
+ (2 X 3.100) — (3 x 75) + 
55.000 + 5 w .6903 x 44,000 
9.0475 x 58,000 
Lo 320497 + 151,806 


532.812 


9375] 


[0200 2.28) 


x 


72.313 
(00532812 


ao 


== 1.074 = 1074 per cent 


Mong the outside row of rivets the efficiency is: 
Circumference of 10-in. circle = 31.416 in. 
31.416 + 12 = 2.618 in. rivet spacing 


15 X 2.018 — 5 Ж 9375] у 55.000 
9.6875 >< 55,000 
462.137 а zs 

E 532812 >> 8673 or 86.73 per cent 


The efficieney of the reinforcement liner would be 82.3 
per cent. The efficiency of this reinforcement would have 
been greatly improved had it been made, using a diagonal- 
shaped reinforcement liner, thus obt aiming more rivets in 
shear and also improving the efficiency in the outside row. 
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Manual Blow-Down 


Q.—We are equipping locomotives with manual blow-down 
system with the blow-off cock located at the back corner of 
the mud ring. If the system has a perforated pipe, connected 
to the blow-off cock and extending across the back of the 


mud ring, should the holes in the pipe be of uniform size ?— 
R. E. V. 


A.—The purpose of the perforated pipe across the 
back of the firebox ring is to provide a suction to remove 
the deposits on top of the mud ring. It is the practice of 


some railroads to drill the holes in the pipe a uniform size 
while on other railroads holes of different sizes are drilled 
into the pipe, increasing the size uniformly with the dis- 
tance from the blow-off cock to provide the same suction 
from the right half of the back mud ring as from the left 
side near the blow-off cock. The theory behind the drilling 
of the holes, increasing the size uniformly as the distance 
away from the blow-off increases, is no doubt correct, but 
for all practical purposes a pipe drilled with unifo-m size 


holes of sufficient size as not to plug up should be satis- 
factory. 


Diesel Locomotive Questions and Answers 
By J. R. Benedict 


WATER CoonLiNG SysreM—G.M. ENGINES 
Q.—How are cracked engine parts located? 
A.—Cracked engine parts will permit water to leak 

into the lubricating oil system or air box. A cracked cyl- 
inder stud well will permit water to go up through head 
stud hole onto the top deck of engine into the lubricating 
oil. Other engine parts which, if cracked, will permit 
water to flow into the lubricating oil are: Cracked cylinder 
liner at its bottom, cracked top of cylinder head, crack in 
oil-cooler radiator, cracked crankcase, cracked cylinder 
liner on outside. А cracked head (usually at exhaust 
valve ports) will permit water to enter the cylinder liner. 
[Note: Before applying any gaskets or rubber seals, ex- 
treme caution must be exercised that gasket or seal seat 
is clean and free from nicks or burrs, also all rubber seals 
must be straight and not twisted in any manner.] 

Q.—What causes high water temperature? 

A.—High water temperatures will be due to either an 
insufficient volume of water in the system, poor circula- 
tion or improper functioning of cooling fans and shut- 
ters or a combination of the three. 


Q.—H oe is an insufficient volume of water determined 
and hose is it corrected? 

A.—Water level should be at high level or full glass for 
summer operation and low level (G valve) for winter 
operation. On F3 locomotives, water should be at G-valve 
level with engine shut down, during all seasons. Water 
level should never be below the A valve or out-of-sight 
glass under any conditions on 12-cylinder engines, or be- 
low one-half glass on 16-cylinder engines, and on F3 not 
below 114 in. in the lower glass under any conditions. 
When the water level is below the above listings, the en- 
gine temperature switch may not be submerged in water 
and would show a low temperature reading although the 
engine temperature is dangerously high. Serious damage 
may result if the engine is operated under full load with 
no water in its system. However, should an occasion 
arise when the water level drops below any visual obser- 
vation point or even if all the water should be lost from 
the system, the engine must not he stopped. Permit the 
engine to operate at idle speed and refill very, very slowly. 

Q.—What causes poor circulation and how is it rem- 
edied? 

A.—Poor circulation of water throughout the system 
will cause high temperatures. The water pumps have 
the capacity to circulate all the water through the en- 
gine approximately each 30 seconds. Water circulation 
may be checked by water-pump pressure-gauge reading 
located on the water pump outlet elbow, and should read, 
when normal, between 20 and 30 lb. at full throttle and 
5 to 8 lb. at idle. A high water-pump pressure-gauge 
reading will usually indicate defective pumps or clogged 
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up cooling-water radiator passages. Foreign objects such 
as rust, dirt, pieces of rubber hose. etc., circulating 
through the system will usually collect at the radiator 
headers, thus preventing adequate circulation of water 
through the radiator cores. However, some locomotives 
(F3 for example) have in the first radiator header a 
wire screen which will collect this foreign matter and, 
if so equipped, these screens should be cleaned on a rou- 
tine maintenance schedule. For line of road operation, 
should water pump pressure be high or low, the Diesel 
engine may be safely operated as long as ап adequate 
supply of water remains in the system and water tem- 
perature is maintained at proper level. 

Q.—H ow is the improper functioning of cool'ny fars 
and shutters handled? 

A.—The engine water temperature should be ket 
at 165 deg. F., plus or minus 15 deg. These теат 
are given as temperature ranges only, and temperater? 
must be maintained at a constant level as a sudden 
increase or decrease of water temperature will reult 
in contraction and expansion of engine parts, which 
will result in damage to the engine. Water temperature is 
maintained by means of shutters and cooling fans. Cool- 
ing fans on 12-cylinder engines operate constantly and 
vary their speed with engine speed, temperature therefore. 
is controlled by shutter operation only. On FT class loce 
motives, two sets of cooling fans are used (in conjunction 
with the shutters), and are driven by a speed increase? 
which must be engaged only when the engine is at ilk 
speed. On this type locomotive, the cooling fans on the 
rear or generator end of the engine should be operated Ш 
preference to fans at the front of engine. as they assist 
the cooling of the electrical equipment. Cooling fans art 
driven by belts which should always be checked for split 
ting, looseness or signs of excessive wear. For line ?! 
road operation, if a belt is found defective, it must be 
removed at once as, should the belt break, it will proba! 
break the remaining belts also. Should the speed-increaset 
clutch be slipping, it may be kept operating һу tying "Т 
blocking the clutch throw arm in. Should the fans i 
completely, the engine will be safe to operate as long ? 
water temperature does not drop below 125 deg. F. ot 
exceed 210 deg. F.. providing sufficient water level 5 
maintained in the system. On locomotives equipped with 
automatic shutters other than F3, should the shuucr 
fail to operate properly, check for thermostat bulb being 
broken or dirty, a kinked or broken capillary tube and the 
operation and electric contacts of the shutter relay a 
shutter magnet valve. 

For line of road operation, these shutters may he ee 
ated manually, On ЕЗ locomotives, a thermostat WI 
located on water pipe from outlet manifold ot engm 
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operates in such a manner so as to close its contacts, which 


will energize a circuit to operate the shutters and energize 


ACT, AC2, АСЗ, ACH relays, causing four 12-hp. motors 
to operate the cooling fans. For line of road operation, 
should this electrical equipment fail and shutters fail to 
open, sufficient air for cooling may be obtained by open- 
ing the engine room doors and windows. Tf cooling fan 
relays fail, move summer-winter switch to opposite posi- 
tion, as on some locomotives this will change the cooling- 
fan operating sequence and perhaps two of the fans will 
operate. If this fails, operate the engine only as long as 
the temperature remains within safe limits as listed above. 

During freezing weather, it will be necessary to drain 
the water systems of all Diesel locomotives other than F3 
to the winter G-valve level in order that no water will be 


stored in the radiators, thus preventing their freezing. If 
steam is admitted to the water cooling system, care must 
be exercised that water level does not go above G-valve 
level. On freight locomotives so equipped, when steam 
is admitted to the water system, the steam condensate 
J-valve must be left open in order to return steam con- 
densate to boiler water storage tank. ( When boiler is not 
operating, radiator hatch cover should be removed to per- 
mit warm air coming from the water radiators to enter 
the engine room to prevent boiler water storage tank from 
freezing.) Should it be necessary to drain the water from 
a 12-cylinder engine, open А, B, C and G valves and 
remove water pump drain plugs. On 16-cylinder engines 
FT, open E, б and Н valves, remove water pump drain 
plugs апа cab-heated plugs. 


Air Brake Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric Locomotives— 
Parts of the Equipment—Locomotive A Unit 


AUTOMATIC VALVE RELEASE POSITION 
(Continued) 


777 —Q.—lIn what position is the controlled emergency 
tiston with the rotair valve in freight position? A—In 
the upward or controlled emergency position. 

778—Q.—How is this accomplished? A—In freight 
(FRGT) position, of the rotair valve, main reservoir 
air flows through the rotary valve (75) to pipe 35, thence 
to passage 35 of the D-24 control valve and chamber B 
of the controlled emergency portion, forcing the piston 
upward, seating large piston 787, and unseating small 
piston 285. 

779—Q .—How does this complete the connection for 
controlled emergency? A.—Air from passage 3-H can 
flow past unseated piston 785 to chamber D and seat 
diaphragm valve 199, which provides for a controlled 
build-up brake cylinder pressure during an emergency 
application. 

780—Q.—IVhat connections are made with the rotair 
valve in passenger position? A.—Passage 35 is connected 
to atmosphere, so that chamber B is vented and the con- 
trolled emergency piston is moved down, seating small 
piston 185 and unseating the large piston. 

781—Q.—How does this set-up affect the flow of air 
m emergency position? A.—Air from passage 3h cannot 
Now past piston 185 to chamber D, so that diaphragm 
valve 199 is moved and held to the left by a spring. Air 
irom passage Ja can flow unrestricted to passage 3 to 
apply the brake. 

782—Q —IVhat pressure is flowing to the relay valve? 
A.—Main reservoir air flows through choke 72 to the 
spring chamber back of the application piston valve. 

783—Q.—What is the position of the relay valve at 
this time? A.—In release position. 

784—Q.—Explain how this is accomplished. A.—With 
brakes released there is no pressure in the displacement 
reservoir or control pipe, nor in the chamber in front of 
the relay piston. This piston is therefore in release posi- 
tion, the exhaust valve and piston being in open position 
(down), opening brake cylinder air to the exhaust. 


RUNNING POSITION 


785—Q.—In this position, what port from the main 
reservoir is cut off? A.—Main reservoir passage 30 is 
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disconnected. from the warning port. Thus the warning 
signal 15 cut off in running position. 

786—Q.—H ow is control chamber G in the feed valve 
connected in running position? A.—Passage from the 
control chamber (32) is cut off from passage 43 and is 
connected to passage 2 through cavity E and passage 2a. 
Thus the brake pipe air from passage 2 is connected to the 
feed valve control chamber G at all times in running 
position. 

787—Q.—W hat connections are made with feed valve 
air from chamber А over the rotary valve? A.—Feed 
valve air from chamber 4 is supplied to passages 2 and + 
and also to passages 74 and 22. 

788—Q.—To what is passage 14 connected? A.—To 
passage 14a and the top of maintaining valve 87 which 
is held seated by spring 88. 

789—Q.—How is passage 22 connected? A.—To pas- 
sage 14а and the top of maintaining valve 87 which is held 
seated by spring 88. 

789—Q .—How is passage 22 connected? A.—Passage 
22 is connected to passage 23, connecting feed valve air 
to the rotair valve. 

790—Q.—How does the feed valve air flow through the 
rotair valve in freight position? A—Through passage 
33 to charge the first suppression reservoir. 

791—Q.—H ow does it flow with the rotair valve in 
passenger position? A.—In passenger position passage 
33 is disconnected from passage 23. 

792—Q.—In this position is the flow of air the same 
as in release position? A.—The same as in release posi- 
tion except as follows: Return spring 709 moves spring 
cage 108, and service piston and graduating valve back to 
normal release. 

793—Q.—Does this change the charging connection, as 
compared to release position? A—No, except that the 
service piston seal is opened, permitting charging of brake 
pipe air from chamber 4 through port 83a, passage 5e, 
and piston seal to chamber C. 

794—Q.—Describe the flow of air in the emergency 
portion in running position? A.—Return spring 65 re- 
turns cage 64 to the left, moving piston, slide and gradu- 
ating valves to release position. 

795—Q.—Are the port connections the same as in initial 
charging? A.— The same except that slide valve cavity 5 
is moved to the left and cuts off connection between pas- 
sage 3h and 17 from passage 19. 
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ELECTRICAL SECTION 


Twenty-Five Years Progress in 


lraction Motor Design' 


А. тноссн the traction motor at some 60 years of age 
is one of the oldest in the electrical industry, nevertheless 
it is a thriving oldster with an annual output of approxi- 
mately 2.5 million horsepower which has, in the past 
quarter of a century, staged a decided comeback due to 
the rapid development of the Diesel-electric locomotive. 


Design Objectives 


Traction motors are designed primarily for minimum 
weight. This is particularly true for trollev cars and 
coaches where weight is at a premium. For Diesel-electric 
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Fig. 1—Progress of specific motor output, 3,000-volt locomo- 
tive motors 


locomotives where so much vertical space is required by 
the engine, a small wheel size is also important. 

Efficiency plays but a minor role in traction-motor 
design. Any increase in efficiency, if obtained at a cost 
of increased weight, tends in general to be offset by the 
added cost of hauling this extra weight around. Neverthe- 
less there has been a decided gain in efficiency as speed 
and horsepower have increased. 


Comparing Motors 


Two factors are of primary importance in measuring 
the application capacity of a traction motor: (1) continu- 
ous rated horsepower and (2) the ratio of maximum 
permissible to rated speed. The first factor, rated horse- 
power, requires no comment since this is generally ac- 
cepted as the primary, if not the only, measuring unit. 
The traction motor, however, must be rated at a relatively 
low speed; and it must also be capable of operating at 
maximum permissible speeds ranging from 2 to 5 times 
its rated speed. The product of the two factors: ratio of 
maximum to rated speed, and the rated horsepower is 
called "speed-ratio power" and is used to compare, in 
Figs. 1 to 6 inclusive, the advances made over the years in 


* Abstract of a paper presented at the А. 1, E. E. winter general meeting, 
New York, N. Y. January 31-February 4, 1949. 
Motor Engineering Division, General. Electric Company, Erie, P 
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Traction motors must bear the 
brunt of hard service on Die- 
sel locomotives and a thorough 
understanding of their charac- 
teristics and requirements is a 
must for satisfactory operation 


various lines of motors. Gains range from 70 to 300 per 
cent depending upon the application. 

Speed-ratio power is an accurate measure if used to 
compare motors that are not too widely apart in peripheral 
speed at the rating. In each case, the comparisons here 
made are for a given class of service, and the error due to 
differences in peripheral speed is estimated to be not 
over 5 per cent. 

Advances in the design of a motor as old and established 
as the traction motor are arrived at generally in such small 
steps that it is not until the history over a relatively long 


period of time is reviewed, that the overall progress can 
be appreciated. 


Anti-Friction Armature Bearings 


The first significant change that took place during the 
past 25 vears was that from the waste-packed sleeve to the 
anti-friction type of armature bearing. Reduction in fric- 
tion due to the "anti-friction" feature was incidental a- 
though there is no doubt some slight reduction in torque 
loss on an initial cold start. The anti-friction bearing, how- 
ever, does have three advantages over the sleeve: it oper 
ates at high speed with simple and reliable lubrication. i 
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requires less axial space allowing room for increased 
active material, and the negligible wear with which it 
operates makes possible better maintenance of gear cen- 
ters, 
The principal problem in connection with the use of 
anti-friction armature bearings has been to keep the lubri- 
cant in and dirt and water out. The solution has been 
fairly well worked out for grease. Oil is an ideal lubricant 
ior anti-friction bearings and very little is required in the 
bearing at any time. Leakage and vaporization make it 
difficult to confine and means must be provided to con- 
tinually replace that which is lost. Where oil is the gear 
lubricant, it is possible to obtain an adequate supply for 
the pinion-end bearing from the gear case. In this instance, 
however, general practice is followed in that the commu- 
tator-end bearing is grease lubricated. 


Gearing 

_On large-size traction motors at the beginning of this 
25-year period, twin gearing usually was used. Two gears, 
pinions and gear cases were required, one pinion being 
mounted on each end of the armature shaft, and one gear 
being mounted on the locomotive axle or wheel hub at 
each end of the motor. Equalization of gear loading was 
obtained by the use of springs between the rim and the 
center of each gear, tangential motion being permitted 
between the two parts in these "spring" or "cushion' 
type gears. About 20 years ago, twin gearing of this type 
Was replaced by single gearing using solid gear, pinion 
and gear cover. This change gained added’ space axially 
for active material in the motor core and effected an 
appreciable cost reduction. \ 

limination of the second set of gears was in part 


red Mecha $e nical Engineer 


o 
m 


731 

20 
N 
Q 
S dis 
N 
a GE 
x 287 
o 
а: д 
НЕЕ 
= 
а 
a 
о 5 
ш 
ш 
a 
л 

1920 1930 1940 1950 
YEAR 


Fig. 4—Progress in specific motor output, internal-power heavy 
switching locomotives 


made possible as a result of the better gear center distance 
maintenance resulting from the use of anti-friction arma- 
ture bearings, as has been noted; but there also were im- 
provements made in the fundamental design of the gears 
and pinions. The gearing of the older twin-geared motor 
was cut and heat-treated, but left relatively soft to permit 
wear in service to equalize cutting variations in the teeth 
and the tooth spacing, With the development of equipment 
for grinding tooth profiles after heat treatment, a harder, 
stronger gear material was used. The pressure angle of 
the teeth was increased to obtain more strength in bind- 
ing. The two small fillets and short tangential section 
connecting adjacent teeth were changed to a single long 
radius fillet to minimize stress concentration in the pinion 
hub and gear rim. The grinding of the profiles improved 
the division of load on the teeth and minimized the tor- 
sional stresses in the armature shaft caused, particularly 
at high speed, by variation in spacing of the teeth, 

Another popular way of obtaining high gear reduction 
is by making the pinion integral with a short shaft sup- 
ported by bearings adjacent to the pinion on both sides. 
This so-called "straddle-mounted" pinion can be made 
unusually small. Its use has been found practical where 
the gear unit is separate from the motor as is the case 
for truck or bodymounted motors used on P.C.C. cars. 
trolley coaches and at least one of the most recent 
medium-sized traction motors. 


Double-Reduction Motors 

In the past ten years, the double-reduction traction 
motor has come into widespread use for internally- 
powered locomotives operated principally in switching 
service. Motors of the general type shown at the right in 
Fig. 5 have two reductions: the high speed being of the 
spur type, and the low speed being a hypoid. АП bearings 
in the case, the pinion-end armature bearing and also the 
axle linings are lubricated from the same oil bath. Only 
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Fig. 5—Progress in specific motor output, internal-power light 
switching locomotives (double-reduction gearing) 


the commutator-end bearing of the motor is separately 
lubricated with grease. 


Commutators 


Increases in armature speed have been made possible 
largely as a result of corresponding improvements in 
commutators. On all high-speed motors, particularly those 
used in road service, the commutators are spun. This is 
the word generally used to designate the curing process. 
It consists of an indeterminate number of cycles of heat- 
ing while revolving at high speed, cooling and tightening, 
which are repeated until a commutator surface is obtained 
that is smooth and relatively unaffected by variations in 
either speed or temperature. This process is expensive, 
but at present appears necessary to obtain commutators 
which are good for the maximum operating speed of 
approximately 10,000 ft. per minute, currently used for 
most railway motors. Increasing use of commutator spin- 
ning has been made from about 1925. 

Instead of the usual vee-bound commutator, a few of 
the most recent motors have been equipped with arch- 
bound commutators. In this type, the retaining vee-shaped 
sections of the cap and shell serve only as retractors to 
draw the bars in toward the center of the commutator and 
thereby build up tangential or “arch” pressure between 
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Fig. 6— Progress in specific motor output, 600-volt multiple-unit 
car motors 
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Fig. 7—Commutating field coil for motor used in internal. 
power locomotives 


the segments. In the so-called vee-bound type, the bars 
are clamped axially between the vee-shaped sections with- 
out developing high pressure between the bars. Of the 
two types, the arch-bound commutator generally has a 
somewhat better surface and requires less spinning. 


Brushes 


Along with improvements made in commutators there 
have been complementary improvements made in brushes. 
Brushes having a porous surface have been developed 
that are sufficiently non-resilient to follow the minute 
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Fig. 8—Twisted-lead armature coil 


variation in the surface of commutators. Extensive use 
has been made during the past eight years of split-type 
brush consisting of two parts, each half the thickness ot 
the usual solid brush. Both the change in material and 
this splitting have resulted in the brushes maintaining 
more intimate contact with the commutators particularly 


at high speed and have effected a marked improvement 
in commutation. 


Binding and Wedging 

The windings of most armatures today are held in the 
core slots by means of wedges where magnetic steel bind- 
ing wire was used. When non-magnetic steel wire was 
developed, it was used where needed as a means of reduc- 
ing cross slot flux, thereby improving commutation; and 
also, as a means of reducing band losses, thereby improv- 
ing rating. With further increases in core speed and 
corresponding increases in the required amount of binding 
wire, it became necessary, about 1930, to begin to use slot 
wedges in the core portion. This change eliminated band- 
ing loss in this region entirely and increased heat dissipa- 
tion from the core teeth. Core speeds today are approach- 
ing 13,000 ft. per min. at the maximum permissible vehicle 
speed in service. 
. To bind the end windings down solidly, “re-roll band- 
ing” is used on some of the higher-speed motors. This 
operation consists of applying a layer of binding wit. 
anchoring it at both ends but running one strand over ? 
pulley which is arranged to apply tension in this loop and 
to take up any slack. The wire is reeled over this pulley 
as the hot armature is rotated, and the high-tension loop 
travels backward and forward across the winding surface 
distributing the pressure to all portions of the winding 


l This process was described in the January 1948 issue of Railway Меган! 
Engineer, page 32. х f 
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Ventilation 


Ventilation has been increased on most traction motors, 
particularly the larger sizes which today are blown some- 
what harder than was considered economical a few years 
ago. Early traction motors were made to rely more upon 
thermal capacity than those designed today. Some 30 
years ago, motors were series ventilated, a practice which 
limited the amount of air to that which could be forced 
through the armature. Today practically all traction 
motors are multiple ventilated, the air going through the 
machine in two parallel paths, one through the armature 


Eoch Coil 
Consists Of 
Strands In 
Multiple 


Commutotor 


Slot 
Section 


Fig. 9—Conventional stranded conductor armature coil 


and the other through the air gap and between the stator 
coils. In the case of motors insulated for 600 volts or less, 
the air velocity has been increased in the last 10 years 
from about 3,000 ft. per min. to its present approximate 
value of 5,000 ft. per min. On the higher voltage, thicker 
insulated motors, it has not been found worthwhile to 
blow very hard due to the thermal resistance of the 


dielectric, 
Insulation 


The size of a given motor is affected to a marked degree 
by the thickness of the insulation. Thick insulation not 
only reduces the amount of available space for copper or 
steel but also increases the resistance of the thermal path 
by which heat must escape from the copper. The problem 
is to obtain an insulation that is consistently good, that 
may be applied with normal shop handling without becom- 
ing damaged, and one that in-service will stand Class B 
temperatures or higher. 

Class A materials are not being used on modern traction 
motors. Mica has been, and still is, the basic Class B 
insulating material. Mica insulating tapes and sheets have 
been improved by the use of thinner retaining paper. This 
newly-developed material is but one-half mil in thickness 
—approximately half the former thickness—but has ade- 
(uate strength. As this paper is permitted only as a means 
of applying the mica, the less used, the more heat proof 
and more strictly Class B is the insulation. Increasing use 
is being made of glass-baked mica tape which completely 
eliminates Class A material from the insulation. 

Glass outer protective insulation has largely supplanted 
asbestos, The glass has more tensile strength making pos- 
sible a tighter taping or wrapping of coils and also a saving 
in insulation space. 

À change was introduced about eight years ago in the 
method of insulating commutating coils where fields may 
he connected in the circuit at approximately ground poten- 
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Fig. 10—Double cross-over bar armature winding 
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tial, and where the motor is for use on locomotives 
operating on internal power. The so-called “mummified” 
type of insulation in which the coil is completely taped 
together, has been abandoned as being unnecessarily large 
and heavy for this particular kind of service. Instead, the 
first two or three turns, depending upon creepage needed, 
are taped separately with ground insulation providing full 
thickness on the end turns and tapering the insulation to 
provide fewer tapings on the inner turns. Center turns 
are left bare. The commutating pole is wrapped with in- 
sulation, the coil assembled on the pole, the entire unit 
impregnated in synthetic varnish, clamped on blocks to 
simulate assembly in machine and cured in an oven into 
a practically incompressible, hard unit. 

Coils of this type are used on small locomotives, where 
only one connection of motors is required. On larger 
locomotives motors where two-motor combinations make 
necessary operation of field coils at more than ground 
potential, a similar coil is now being used, mounted on a 
metal spool instead of directly on the pole. Permafil, a 
new synthetic thermo-setting varnish, is used for mica 
insulation bonding and final impregnation. Center turns 
on these coils are individually glass taped. These coils are 
air-cured, clamped in a mold and heat-treated into an 
essentially incompressible, hard unit which, however, 
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Fig. 11—Folded bar armature winding 


differs from the smaller coils in that the commutating pole 
is removable. The design is indicated in Fig. 7. The coils 
are held in place on the pole by means of multiple-leaf, 
non-magnetic spring pole tips. 


Reduction in Use of Castings 


The past quarter century has seen much of the work 
that was once done in the foundry transferred to the 
fabricating and welding shop. Only in the largest size 
magnet frames are castings used more than fabrication. 
Wherever possible frames have been changed from oc- 
tagonal to round and formed by rolling. 

Commutator shells and caps are now generally made 
from forgings instead of castings wherever the quantity 
involved is great enough that this construction proves 
most economical. Frameheads are being "hogged" more 
and more from ordinary heavy welding plate instead of 
being made from castings. 


Electrical Design 


Although not so apparent, a number of changes in 
electrical design have been made during the past few 
years. Many of the more recent motors have made use of 
the twisted-lead type of armature winding, Fig. 8, instead 
of the solid, deep bar; the stranded wire type, Fig. 9; or 
the transposed bar types, Fig. 10 and 11. The twist-lead 
type of armature coil offers high slot-space efficiency 
combined with low eddy-current loss, both effecting 
increases in armature capacity. The cost of the twist-lead 
type is also lower than that of the transposed-bar types. 
It is on the motors with three or more coils per slot that 
the twist-lead type of coil offers a gain in combined space 
efficiency and low loss as compared to coils of the other 
tvpes. The more coils per slot, the more the gain on both 
counts, making this tvpe of coil most useful in higher 
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voltage motors—particularly those for 3,000-volt trolley 
operation, 

While resulting in a reduction in heating and increase 
in rating, the use of a shallow conductor increases the 
problem of obtaining a suitable adjustment of compensa- 
tion to meet the requirements of all coils in a given slot. 
The eddy currents of the deep conductor tend to equalize 


Fig. 12—Orphan-type armature coil 


the rate of change of current in the several coils during 
commutation, and also tend to cause some of the energy 
of commutation to appear in heat rather than sparking. 
The proper balancing of commutation difficulties against 
heat reduction is always a problem for any shallow con- 
ductor winding when it is used where commutation is 
inherently difficult. 

Windings of the bar type have been used for manv 
years in coils in which the back pitch is not a multiple of 
the coils per slot. Coils of this type are usually brazed at 
the end opposite the commutator, necessitating a remov- 
able flange and special molded flange insulation; all 
tending to make this type of coil expensive. There is, 
however, a definite gain in reduced commutator main- 
tenance when this type of back pitching is used as com- 
pared to similar motors where the coil back pitch is a 
multiple of the coils per slot. In order to take advantage 
of the twist-lead coil and still use the special back pitching 
of the bar-type coil, many motors now use a modified 
form of this twist-lead type of coil which is ordinarily 
known as the “orphan coil." The design of this type of 
coil is indicated in Fig. 12. Such windings have slot space 
efficiency comparable to the bar types and are somewhat 
less expensive in overall armature cost. 

About 1930, it was found advantageous to increase 
the amount of iron and decrease the amount of copper 
compared to the ratios previously used. The optimum 
proportion insofar as the armature is concerned has been 
found to be about two parts of iron to one part of copper 
in the effective circumference of the armature. This pro- 
portion works out well on motors having more than four 
poles. On four-pole motors, it has generally been found 
advantageous to use a little higher percentage of copper 
to avoid excessive flux density in the armature core be- 
neath the teeth. 

In order to reduce peak voltage between adjacent com- 
mutator bars caused by flux distortion, it has been found 
desirable to increase the air gap from a minimum value at 
the main pole center to a maximum at the tips. Gaps 
flared in this way, in addition to reducing flux distortion, 
also tend to limit losses in the tips due to pulsation in flux 
caused by the passing of the armature teeth. 


Standardization 


In the last 20 years, much progress has been made in all 


lines of traction motors toward the adoption of standard 
machines. 
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The internal-power locomotive offers the best possible 
opportunity for standardization on a widely applicable 
motor for several different weights of locomotive. The 
motor shown at the right in Fig. 5 is used on 25, 45, 50, 
65, and 80-ton locomotives. Different numbers of motors 
per locomotive and different gear reductions are used 
depending on the maximum speed desired, which ranges 
from 25 to 50 m.p.h. This motor is made to be applicable 
on any track gauge down to 36 in. 

For road locomotives of 50,000 lb. per axle or over. 
each manufacturer appears to have adopted a standard 
motor. Generators are designed to fit the motor since 
there is less than half the cost in the generator that there 
is in the motors of a four-motor locomotive. Not only is 
there a greater percentage of the equipment cost in motors 
than in generators, but there is also a larger number of 
maller units. Both of these considerations favor motor 
rather than generator standardization. 

It 1s of interest to note that the motor for internally- 
powered locomotive is being reduced in size to a point 
where wheel diameter, instead of being determined by 
motor size, is now in some cases on the heavier road loco- 
motives being determined by the weight on the driver, — 
i.e., by the pressure on the rail. This situation is new and 
is welcomed as a possible aid to motor standardization. 
If the wheel rather the motor does become limiting, a 
greater freedom is allowed in the choice of gearing for a 
small motor or, conversely, the way is opened for a more 
universal motor not requiring specialized gearing. 


Maintenance—Unit Exchange 


The railway motor of today, like the automobile of 
today is more complex, much more of a precision tool, 
and inherently more difficult to maintain than was the 
slower speed motor of 20 or 30 years ago. Аз in the 
automobile service shop, the problem of keeping the 
traction motor service shop fully informed regarding 
improved factory methods is one that is being solved br 
specialized training of service personnel supplemented 
by factory instruction sheets. The improved processes 
for binding, balancing and spinning armatures and im- 
proved equipment for handling and testing is being used 
in the service shop as well as the factory in order to insure 
uniformly good operation from new and from rebuilt 
equipment. 

Little of the increased maintenance problem is ap- 
parent to the operating railroad which uses standardized 
motors where unit exchange is available. Under the umt- 
exchange system, the operator turns in a motor needing 
service and receives, with essentially no delay, a rebuilt 
motor in exchange. This method of handling service 5 
one of the most important results of standardization 
which is not possible with custom-built apparatus. The 
system of unit exchange spreads the cost of specialized 
servicing equipment over many users of a given motor. 


Conclusion 
_ The principal way in which power per pound has beet 
increased during the past 25 years has been by means of 
increases in speed. Considering the limitations imposed 
by available known materials—fundamentally copper. 
steel and mica—this increasing of speed has proved tol 
the only way to accomplish progress in traction-motot 
design. Much work is currently being done developing 
new synthetic insulating materials which may one day 
clear the way to increased specific output. Higher that 
Class B temperatures are also being advocated for тайа} 
work. Further speed increases are to be expected despit 
increasing mechanical problems involved. The curves ?! 
output per pound are continually increasing. The interet- 


ing problem presented to the engineer is to see that the 
continue to do so in the future. 
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High-Frequeney 


Bar-to-Bar Armature Testing 


Portable electronic bar-to-bar tester with lightweight test 
prod unit, adjustable for various commutator diameters and 
bar spacings—The cathode ray indicator is mounted on the 
test prod to facilitate rapid testing—The tuning control, on-off 
switch, meter and its control switch, are mounted on the in- 
strument case panel—The tuning control is adjusted only at 
the start of the test on an armature 


T wo methods of bar-to-bar armature testing have long 
been in use. One is to circulate a heavy direct current 
through a portion of the winding and then to measure, 
with a millivoltmeter, the drop across two adjacent bars. 
This method, and its adaptations, is essentially a resistance 
test. 

The other general method is to apply 60 cycles or other 
low frequency, low voltage, alternating current to several 
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“Magic Eye" Indicator 
Cathode Ray 


commutator bars and then to listen with a headphone to 
the signal picked up from two adjacent bars. 

Both of these methods are limited to the application of 
a small fraction of a volt between bars on the average 
armature, whereas in operation the armature will be sub- 
jected to several volts between adjacent bars. 

During the war period, when many scarcities existed, 
The National Electric Coil Company, Columbus, Ohio, 
found itself without an immediate source of supply for 
repair parts or new equipment of the type of bar-to-bar 
testers then in use in its service shops. This need led 
to the development of the electronic bar-to-bar tester ` 
here described. 


Electronic Tester 

The electronic high-frequency bar-to-bar tester is com- 
posed of two essential sections mounted in a portable 
metal case. One section, requiring three tubes, is a vacuum 
tube oscillator. This oscillator generates an approximate 
3,000-cycle alternating current voltage of about 15 volts 
on load. This voltage is applied to the armature winding 
through the two outer adjustable prods on the indicator 
prod unit. The other section of the test unit is an elec- 
tronic voltmeter. It has an input impedence of 500,000 
ohms to the vacuum tube amplifier. The three-tube volt- 
meter section feeds the cathode ray, or magic eye, in- 
dicator tube mounted on the test prod. In addition, the 
tester has an indicating meter which may be switched in 
or out of the circuit as desired. 

The sensitivity of the indicating unit is very high, be- 

(Continued on page 156) 


Block diagram of elec- 
tronic bar-to-bar tester, 
“showing the function of 
various tubes—The recti- 
fier furnishes plate cur- 
rent to the master oscil- 
lator tube, the buffer tube 
and the oscillator power 
output tube—The low-cur- 
rent, high-voltage-oscilla- 
tor, power output is 
transformed to a lower- 
voltage, higher-current 
for connection to the two 
outer adjustable prods— 
The input from the two 
fixed center prods is fed 
to the sensitive vacuum 
tube voltmeter, which in- 
cludes an a.c. amplifier, a 
d.c. rectifier and a single 
stage dual d.c. amplifier 
for feeding the magic eye 
indicator and the meter 
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Burlington Using 


opace Radio on Freight Trains 


One of the lighted and radio-equipped cabooses 


ON two adjacent sub-divisions totaling 255 miles between 
McCook, Neb. and Denver, Colo., the Burlington has 
installed two-way space radio for communication between 
the locomotives and cabooses of through freight trains, 
3l Diesel-electric locomotives and 8 cabooses being 
equipped. Portable walkie-talkie radio units, provided in 
the cabooses, are used by trainmen to communicate with 
the men in the locomotive or caboose while inspecting the 
train or when flagging. Each caboose is also equipped 
with special radio apparatus known as "Slow-tone" which, 
when turned on by a trainman, sends out a distinctive 
intermittent tone indicating the presence of that train to 
other radio-equipped trains in the vicinity. 

The project has been in service for some time, during 
which many benefits to train operation have been revealed, 
and plans are now under way to install fixed radio trans- 
mitting and receiving stations at Akron and Brush, Colo., 
in the middle of the territory. These transmitters will be 
controlled remotely from McCook by the dispatcher, and 
enable him to converse with trains within 20 miles of 
either side of the remote radio transmitters. 


Two Sub-Divisions 

The 31 radio-equipped locomotives are pooled in opera- 
tions on through íreight trains between Chicago and 
Denver, and between Kansas City and Denver, the two 
sub-divisions between Denver and McCook being com- 
mon to these two routes. The use of the 8 radio-equipped 
cabooses is confined to the Denver-McCook territory. 

About 20 trains are operated daily on the territory 
between McCook and Denver. These include 8 passenger 
and 6 regular freights and as many extra trains as may 
be needed to handle the traffic. 

The maximum tonnage handled in either direction runs 
between 5,500 and 6,000 tons, with a maximum of 125 
cars. Twenty of the radio-equipped Diesel-electric locomo- 
tives which handle this tonnage are rated at 6,000 hp.. 
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Axle generators and batteries 
supply caboose power for radio 
and inside lights and markers 


and 11 are rated at 5.400 hp. The area through which the 
railroad runs is subject to some severe rain, snow and 
sleet storms, all of which contribute to the operating 
problems. 

Day-to-day analysis by Burlington operating officers 
indicates that on the average the use of the radio avoids 
an average of 30 min. delay for each through freight train 
on the 255-mile run under normal operating conditions 
—no trouble or set outs. 


One Transmitter-Receiver on Locomotives 

Each double-end Diesel-electric locomotive is equipped 
with one Bendix Type MRT-1B radio transmitter- 
receiver, which is placed in the leading nose of the locomo- 
tive before leaving the terminal. Both cabs, however, are 
equipped with a loudspeaker, microphone. control unit 
and antenna. Each caboose is equipped with an MRT-1B 
radio transmitter-receiver, a loudspeaker, a microphone 
at the conductor's desk, a telephone-type handset with 
push-to-talk switch in the cupola, control unit, MS-112-A 
slow-tone unit, antenna and power supply. In that these 
are new cars, careful consideration was given to space 
for sheltering the radio and power equipment, and special 
compartments were, therefore, provided on the inside 
center of the cars. To equip each locomotive with radio 
and power supply. the equipment cost $1,000, and 
each caboose with radio, power and lighting equipment, 
$2,500. With present-day costs, however, these figures 
would probably be about 25 per cent higher. 

The radio equipment in each locomotive cab and caboose 
is designed for two-channel operation, although only one 


One of the 32-volt, 300-amp.-hr. storage batteries as mounted 
under the caboose—The battery box is well braced to resist 
coupling shocks—The door when open is held by metal straps 
as shown 
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The 3-kw. Safety genera- 
tor is driven by three end- 
less Vee belts, the backs 
of which bear against the 
flangeless axle pulley— 
The belts run over an 
idler pulley back of the 
axle pulley 


channel—1 59.690 mc.—is used on this project. It has an 
on-and-off switch and pilot lamp which is lighted when 
the radio is turned on. A knob is also provided on the 
control unit to control the volume of the loudspeaker. The 


Reverse-current relay and generator regulator in the electric 
locker 
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slow-tone control unit in the cabooses is similar in size 
and appearance to the radio control unit, to which it is 
adjacent. It consists of a red on-and-off switch and a red 
pilot lamp which is lighted when the unit is turned on. 
This unit imposes a 750-cycle audio tone on the transmit- 
ter carrier, and is started by the flagman whenever he 
leaves the caboose to protect the train. The walkie-talkie 
radio units assigned to the territory are the Bendix Type 
MRT-2B. They weigh 15 Ib. and have a maximum trans- 
mitter output of 1 watt. 


Different Types of Antennas 

The locomotives and cabooses are equipped with a 
Bendix MS-144A top-loaded '%-wave vertical antenna. 
The base of the antenna on the locomotives is 14 ft. 6 in. 
above the top of the rails and mounted behind the horns, 
while on the cabooses, the antenna is mounted on the car 
roof with the top of the antenna 10 in. above the cupola 
roof. 

These antennas are constructed to support a 200-10. 
man. They are at ground potential and a man will be 
unharmed if the antenna is touched while the transmitter 
is in operation. The antenna is fed power by a co-axial 
cable transmission line to the transmitter. 

The microphone in the locomotive cabs and at the con- 
ductors desk in the cabooses are the Electro-Voice Type 
600-D. This is a dynamic-type hand-held microphone. 
The handset in the cupola is the dynamic telephone type 
with the push-to-talk switch in a handy position for the 
operator's finger control. The loudspeakers on the loco- 
motives and cabooses are the 6-ohm permanent-magnet 
type and deliver 10 watts of audio. The radio equipment 
is wired in a conventional manner, using electrical con- 
duit and appropriate fittings, flexible cables being used 
for attaching the dynamotors, transmitter and receiver 
units. 


Power Equipment 
Voltages for operation of the radio equipment on the 
locomotives is derived from a carbon-pile regulated dyna- 
motor, which operates otf the 64-volt engine storage bat- 
tery. The dynamotor has an eutput of 325 volts for the 
plate circuits and a 13-volt output for the filament circuits. 
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It is a 4,000-r.p.m. ball-bearing unit which is dust and 
water tight. 

For radio and lighting power on the cabooses, each car 
is equipped with a 32-volt, 300-amp.-hr., lead-acid storage 
battery. The radio current drain is 9 amp. on standby and 
12 amp. when transmitting. The battery is housed in two 
battery boxes under the car—8 cells on each side—and 
charged by a Safety Car Heating & Lighting Company 
3-kw. axle generator, provided with conventional genera- 
tor and lamp regulators. The dynamotor for the radio 
equipment, and the caboose lights are supplied from the 
32-volt power supply. The lights include two ceiling lights, 
a cupola light, a desk light, two lights in a power cabinet 
in the center of the car which are controlled by door 
switches, as well as electric markers when used. 

The voltage regulator and reverse-current relay asso- 
ciated with the axle generator equipment are mounted on 
a rack in the power cabinet. This includes, from top to 
bottom, a Type-04 switchboard, Type-S 700 carbon- 
pile regulator for the caboose lights, Type-S 10КА relay 
and a Type-S 75EA carbon-pile regulator for the axle 
generator. 

As a means for giving the caboose batteries additional 
charge, if necessary, two portable gasoline-engine-driven 
generators, mounted on wheels, were provided—one at 
McCook, and the other at Denver. These units, furnished 
by Fairbanks- Morse, were made by D. W. Onan & Sons. 
The output at 2,000 r.p.m. is 50 volts, 70 amp.—3,500 
watts. Each unit is equipped with an extension cable and 


plug to fit standard battery-charging receptacles mounted 
on both sides of the cabooses. 

Power for operation of each walkie-talkie is derived 
from a small 6-volt dynamotor in the radio pack, which 
operates from an 8-volt Willard lead-acid storage battery 
which weighs 3 Ib. The filament circuits are fed directly 
by a 2-volt tap on the battery, while the plate circuits are 
fed from the 135-volt output of the dynamotor. The bat- 
tery in each walkie-talkie is good for one 6 to 8-hr. return 
trip between McCook and Denver. An automobile disc- 
type battery charger is in service in the wire chiet's office 
at McCook for charging the batteries, the charger as well 
as the walkie-talkies being equipped with plug connections 
for quick removal of the batteries. 


Radio Maintenance 


Major repairs and maintenance of all the radio equip- 
ment is done at the Burlinzton's telegraph repair shop at 
Aurora, Ill. Special shipping boxes, lined with rubber, are 
used to ship the units from outlying points. Spare radio 
units and road maintenance men are available at two 
points—Chicago and McCook. 

This installation was placed in service under the direc- 
tion of H. C. Murphy, vice president operation, and H. H. 
Hasselbacher, superintendent telegraph, and under the 
immediate supervision of T. W. Wigton, supervisor of 
electronics. The major items of radio equipment were 
furnished by the Bendix Radio Division of the Bendix 
Aviation Corporation. 


CONSULTING DEPARTMENT 


Effect of Commutator 
Condition on Brushes 


What effect does commutator condition have on brush 
performance? 


There Are Two Kinds of 
Commutator Irregularities 

Commutator condition directly affects the efficiency of 
commutation and brush life. The perfect commutator is 
absolutely concentric, free from surface irregularities 
circumferentially and axially. Its design and manufacture 
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Can you answer the following questions? Answers 
should be addressed: Electrical Editor, Railway Me- 
chanical Engineer, 30 Church Street, New York 7. 


Good lighting depends upon a good installation that 
is adequately maintained. Can you suggest some way 
of encouraging railroad users to kecp their lighting 
systems in good condition? 


To what extent are solderless terminals and con- 
nectors suitable for railroad. application? 


assures maintenance of these qualities under normal 
operation conditions. 

Departures from these ideal conditions are due usually 
to the lack of uniformity of expansion and contraction 
under conditions of high operating temperatures. These 
temperatures are produced by current flow, brush fric- 
tion at high peripheral speeds, or both. 

Railroad tests have proven that high peripheral speeds 
account for high commutator temperatures with or with- 
out current flow. 

Eccentric commutators, usually considered as such 
when eccentricity exceeds .0015 in., can be placed in two 
classes—those with sudden irregularities and those with 
gradual irregularities. The sudden irregularities consist 
of individual bars which are high or low. Gradual irregu- 
larities are the result of the periphery becoming “egg- 
shaped". 

Both of these conditions are due to lack of uniformity 
of expansion and contraction of the individual bars during 
temperature variation which, on some high speed appli- 
cations, have exceeded 140 deg. C. 
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The effect of this condition on brush performance is 
that the brush cannot maintain consistent contact with 
the commutator resulting in poor commutation, deteriora- 
tion of the commutator surface and burning of the bars 
through arcing between brush and commutator, chipping 
or breaking of the brush at the contact surface—all of 
which developments lead to flashovers and heavy repairs. 

Tightening and seasoning of the commutators have 
alleviated this condition on railroads operating commu- 
tators at peripheral speeds of 8.000 ft. per min. and up. 

'The actual effect of such commutators on brush per- 
formance, electrically, was shown in oscillograms pub- 
lished in the December issue of Railway Mechanica! 
Engineer. 

WALTER F. FAUERBACH 


Morganite, Inc. 
Long Island City, N. Y. 


Commutator Condition Must Not 
Be Allowed to Become Bad 

Symtoms that one may expect to find if the condition 
of a commutator is permitted to progressively change 
from bad to worse include rapid brush wear, chipping at 
the brush face, and finally even complete shattering of 
the carbon brushes. In their later stages, such conditions 
will result in motor flashovers. A motor flashover will in 
turn probably cause the generator which drives the motor 
to also flashover. It is therefore of decided advantage to 
never allow the condition of a commutator to deteriorate 
to such a point. 

If any of the above symptoms are present, a check of 

the profile of the commutator brush surface with a dial 
type indicator will often locate the trouble. When making 
this check, it must be born in mind that it is usually not 
the maximum-to-minimum, or total "run out" reading. 
that shows the greatest significance. Pressure applied on 
the top of the brush enables it to follow gradual rises 
and falls corresponding to апу reasonable amount of ec- 
centricity of the commutator surface. However, a brush 
cannot, because of its inertia, follow abrupt dips in the 
surface of a commutator rotating at high speed, but will 
tend to ski-jump over them. If a high bar is present. 
it will kick the brush causing it to bounce away from the 
commutator. In either case the brush will have lost con- 
tact with the commutator and severe sparking or arcing 
will result. This arcing not only burns the brushes, but 
also tends to further roughen the commutator. 
_ The main purpose in using the dial indicator is, there- 
tore, to determine whether the profile of the commutator 
surface is sufficiently uneven to be the probable cause of 
poor brush performance. The important thing to look 
for is any sudden dip or swing of the dial indicator needle 
as the armature is revolved slowly. Changes in the reading 
as small as 0.001 in. are significant if they occur in the 
space of two or three segments. If the commutator is one 
that operates at high speed, any spots that are low by as 
much as 0,003 in. should certainly be corrected at the 
earliest opportunity. 

Whenever the amount of commutator copper to be re- 
moved is not too great, grinding with a commutator dress- 
mg stone is usually the preferred method. For satisfactory 
results the grinding stone should be rigidly clamped in 
à fixture rather than held in the hand. The fixture should 
provide both a traverse motion and a sensitive feed mo- 
ton similar to that of a tool post on a lathe. The grinding 
process may be performed with the machine in place in 
the locomotive if desired. At least one brush holder is 
removed to provide sufficient room for, and a convenient 
surface on which to mount, an adapter to which the grind- 
ing hixture itself can be attached. 

In the case of a generator, the hard-to-reach brushes are 


Pr Mechanical Engineer 


first removed, and the field excitation contactors blocked 
open as a safety precaution. After cranking the Diesel 
engine, the remaining brushes are also removed. The 
engine should be operated at or near its idling speed 
during the commutator grinding process. 

In the case of a traction motor, the axle journal boxes 
and the motor magnet frame may be jacked up and blocked 
so that the wheels are held clear of the rail. A welding 
set connected to the motor terminals provides a convenient 
and, in most cases readily available, source of driving 
power. About half the normal number of brushes shoulc 
be left in place to carry the current which will be re- 
quired to turn the motor, gearing, axle, and wheels at 
about one-fourth their normal maximum speed. It is 
essential that the motor or generator have all its com- 
mutator mica grooves thoroughly brushed or raked íree 
of апу adhering copper slivers or fins and that the machine 
be very thoroughly blown out with a compressed air 
hose to remove all loose copper particles before it is put 
hack into service. 

If a commutator has low bars and is in need of truing- 
up. it is advisable to check two things before proceeding 
further. First; is the burning the result of loose segments ? 
Tapping each segment with a very light hammer and 
feeling ior any signs of vibration with the finger tips 
should settle this point. Second; have the segments been 
annealed by the motor having stood still too long with 
power on? The relative hardness of the burned segments 
as compared to the adjacent unburned segments can best 
he checked by means of a scleroscope. Unfortunately, 
the motor must be removed from the locomotive in order 
to use this device. As an alternative it is possible to make a 
modified Brinell hardness test with the motor still in 
place. Any commutator having either loose or annealed 
segments should be suitably repaired before attempting 
to restore its surface to a true cylindrical form. Otherwise 
it will be found necessary to repeat the operation after 
onlv a brief period of service. 

К. LAMBORN 
Motor Engineering Division, 
General Electric Company, 
Eric, Pa. 


Nature of Surface Film Is As 
Important as Regularity of Contour 

The question which provides the topic for this discus- 
sion might be answered in one sentence: "Any imper- 
fection in the commutator surface unfavorably affects 
brush performance." On the other hand. a volume might 
he written in discussion of the great variety of com- 
mutator surface conditions encountered in service, and 
the etfects each one has on brush performance. *In order 
to simplifv the reply to the stated question, consideration 
will be given to only a few of the more commonly oc- 
curring types of surface imperfections. These include 
eccentricity, minor surface inequalities, burning on com- 
mutator surface, surface film failure, high friction glaze 
and effects of contaminated atmosphere. 

The term eccentricity is used in respect to commutator 
contours to define departures of considerable circum fer- 
ential span from true evlindrical contour, as well as to 
define cylindrical surfaces which are not concentric with 
the axis of rotation. On commutators of low angular 
velocity (low r.p.m.) eccentricity of considerable magni- 
tude can be tolerated without unfavorable etfect on brush 
performance. On the other hand, at high angular velocity, 
brush performance тау Бе disturbed hy eccentricities as 
small as 0.001 to 0.002 іп. Disturbance of brush per- 
formance occurs whenever the revolving surface deviates 


*See—"" Modern Pyramids“ Bulletin Хо, 6, published by National Carbon 


Co., Ine. 
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from that of a true concentric cylinder at a more rapid 
rate that the inertia of the brush and pressure finger 
permits the brush to follow. 

Minor surface inequalities are a frequent source of 
imperfect contact between brushes and commutator with 
resultant sparking. High or low commutator bars, bars 
which are higher on one edge than on the other and pro- 
truding fins of mica are among the more common types 
of disturbing surface inequalities. The permissible mag- 
nitude of such defects is less than that of the broader 
surface defects defined as eccentricity because their rate 
of deviation from a true cylinder is very high. On high 
speed commutators surface irregularities of a few ten 
thousanths of an inch may produce very high impact at the 
brush face. For this reason, it is desirable: that bar-to-bar 
deviation. should not exceed 0.0005 in. on commutators 
with high surface or rotative speed. 

burning of the commutator surface may range in 
severity from a thin line of the bar edge burning to flat 
or burned spots covering a span of several bars. The 
disturbance to brush performance is somewhat in pro- 
portion to the area of the burned surface. Sparking is 
usually the immediate cause of such burning but, since 
the burned surface provides imperfect contact. with the 
brush face, sparking is intensified once burning has begun 
and the fault tends to magnify itself. Cleaning up of the 
commutator surface will seldom effect a permanent cure 
unless the primary cause of sparking is determined and 
corrected. 

Failure of the commutator surface film not only creates 
an unsightly, streaked Appearance on the commutator but 
may lead to more serious operating faults. Noisy brush 
operation and sparking usually accompany tilm failure 
and accumulation of copper in the brush faces is also 
trequently experienced. The latter condition may lead 
to threading or serious grooving of the commutator 
surface. It also tends to disturb the even distribution of 
current among the several brushes on the commutator 
and, extreme cases, results in such faults as glowing of 
the brush face. overheating of individual brushes and 
even burning off of some of the shunt cables. 

Commutators sometimes acquire a highly polished sur- 
face, fairly light in color and free from any type of mark- 
ing, vet accompanied by noisy brush operation and 
indications of high friction between the brushes and the 
commutator surface. The appearance of such a commu- 
tator surface can well be described as that produced by 
burnishing. Because of the indications of high friction, 
such a surface condition is sometimes defined as a “high 
friction glaze”. The circumstances which result in the 
development of such a surface condition are somewhat 
obscure, however, its favorable effect on brush operation 
can usually be corrected by the use of a mild abrasive 
such as a brush seating stone. This breaks down the glaze 
without seriously disturbing the desirable surface film or 
removing any appreciable amount of copper from the 
commutator, 

Numerous imperfections of commutator surface result 
from atmospheric contamination of various types. Abra- 
sive dust in the air is sometimes the cause of rapid brush 
and commutator wear or may prevent the development of 
a good commutator surface film. Oil vapor tends to build 
up a high resistance film on the commutator which ulti- 
mately breaks down the results similar to those which 
follow failure of the desirable {уре of commutator sur- 
race film. Such faults as glowing and accumulation of 
copper in the brush faces are more pronounced im the 
presence of oif vapor than when the machine is operated 
in an uncontaminated atmosphere. Atmospheric contami- 
nants, such as vapors from alcohol or carbon tetrachloride, 
are especially bad in their etfects on brush performance. 
They destroy the normal film on the commutator leaving 
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a raw surface, producing very high friction and lowering 
the contact drop. Sparking, chattering of the brushes, 
threading of the commutator surface and even severe 
commutator wear are some of the effects which follow dis- 
turbance of the normal commutator surface film by at- 
mospheric contamination, 

It is apparent from the foregoing paragraphs that 
good brush performance is dependent to a very large de- 
gree on the condition of the commutator surface. It 
should also be apparent that the nature of the surface 
tilm is as important as regularity of contour. Space per- 
mits mention of only a few of the commutator surface 
conditions atfecting performance but the points which 
have been discussed indicate the need for close attention 
to commutator surface conditions as a part of the overall 
maintenance program. 

C. G. OLLINGER 


Nutional. Carbon. Company, Inc. 
New York, N. Y. 


High- ueney Bar-to-Bar 
Armature Testing 


(Continued from page 151) 


cause of the input impedence of 500,000 ohms. This means 
that high resistance shorts can be detected. Since alter- 
nating current is circulated in the d.c. armature during 
operation, this high frequency a.c. bar-to-bar test is in 
line with normal operating conditions as referred to volt- 
age. However, the current circulated in the winding is 
very small, and the ability to pick up poor soldered or 
brazed connections 15 limited. 

This means that if we have one bar with a resistance 
of OOL ohms and in the adjacent bar a resistance of .0097 
ohms, no difference in reading will be indicated on the 
electronic cathode ray tube. High resistance Joints cause 
relatively few failures, since the length of the high re- 
sistance part of the circuit is short, resulting in a very 
small increase in the total IPR losses. On the other hand. 
the majority of armature failures occur either by break- 
ing down ot the ground insulation and/or the turn-to-turn 
or bar-to-bar insulation. Therefore, the bar-to-har tester 
is superior ( from the standpoint of insulation testing) to 
high-current, millivoltmeter type testers. 

In the course of its use in the shop, the instrument has 
been made rugged. This shop usage has eliminated the 
"bugs" which may be expected in a laboratory-type de- 
velopment. The vacuum tubes are all popular types which 
are in current production. The instrument does not have 
to be recalibrated when a tube is replaced, nor does it 
require specially selected tubes for the oscillator section. 
The tubes give good service in hard production-shop 
usage. The indicating “magic eve" tube has no moving 
parts and, therefore, has no inertia. This means that 
testing an armature is a fast operation, 

The meter is used to locate a short or partial short 
indicated by the eve tube. [t can be read in actual units 
and, therefore, permits calibration of the indication. 

In operation the tester is connected to a 110-volt, 00- 
eyele source of power and the test prod is applied to the 
commutator, sc as to span as many bars as possible, with 
the same number of bars on each side of center. The dial 
knob is then turned and the circuit thus tuned so as to Just 
close tlie eve. 

The first bar is then chalked and the operator proceeds 
around the commutator, А shorted bar is indicated by the 
complete opening of the eve. The eve will open partially 
on bars spaced one pole pitch apart away from the short. 
On an open circuit or a crossed coil, the eve overlaps. 
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Welding 
Eleetrode 
For welding of high-sulphur, high- 
carbon, low-alloy high-strength and 
hardenable steels, the Champion 
Rivet Company, Welding Division, 
Cleveland, Ohio, has developed the 
Hy-Lo Electrode, A.W.S. E7015. 
Hy-Lo can also be used to weld 
parts that are to be galvanized or 
porcelain enameled, steel of doubtful 
analysis, manganese or spring steel to 
mild steel, locomotive frames and 
flexible staybolt sleeves, etc. In addi- 
tion to this Hy-Lo, Champion also 
supplies this Electrode in the higher 
tensile ranges of A.W.S. E8015, 


E9015 and E10015. 


Double-End 
Wheel-Mounting Press 

A production de-mounting press, cap- 
able of handling all types of railroad 
wheel sets without the use of spacers 
has been developed by the Watson- 
Stillman Company, Roselle, N.J. The 
double-end machines, with 54-іп. 
clearance between bars and a stroke 
at each end of 26 in., are available in 
400- and 600-ton sizes. 

This machine has the ability to 

de-mount Diesel locomotive wheels on 
a production basis without disturbing 
the drive gear. A special beam can 
also be furnished as an extra to re- 
move passenger car wheels without 
pressure being brought to bear on 
the Spicer drive. 
_ Single-station push-button controls 
initiate all movements of the press. 
Rapid traverse is provided for all idle 
vortions of stroke. Positive overstroke 
Protection is designed to prevent 
cocking of rams in service. 

The press can also be used far 
mounting car wheels and axle assem- 
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blies, and all the gauges and recording 
instruments necessary for this pur- 
pose are included as part of the stand- 
ard equipment. 


Rear View Mirror 
A combination rear view mirror and 
windshield wing through which the 


engine crew can look back along the 
entire length of the train from a normal 
operating position without distraction 


The Prime rear view mirror applied fo a 
Diesel locomotive 


from the job of operating the train has 
been introduced by The Prime Manu- 
facturing Company, 1669 South First 
Street, Milwaukee 4, Wisconsin. 

The rear view mirror is built into the 
lower portion of the windshield wing and 
utilizes that area of the wing which is 
below eye level and therefore has no 
value for forward vision. The wing as 
well as the mirror can be finely adjusted, 
resulting in protected vision forward 
and clear vision backward, regardless of 
the sitting position of the engineer or 
fireman. 


The Watson-Stillman double-end production mounting and de-mounting press for loco- 
motive and car wheel-sets can de-mount Diesel locomotive wheels without disturbing 


the drive gear 


Rai 
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The wing is supplied mounted on a 
wood filler block for installation to any 
window. The mirror and wing can be 
furnished for the right or left side of the 
locomotive. It is applicable to road en- 
gines, transfer and switching locomo- 
tives, either steam or Diesel, and to cars 


and cabooses. 


Portable Shear 
An addition has been announced to 
the line of Porto-Shears made by the 
Black & Decker Manufacturing Com- 
pany, Towson 4, Md. The 12-gauge 
Porto-Shear, as the tool is known, 
will cut 12-gauge standard sheet steel, 
approximately two gauges thinner in 
Monel metal and stainless steel, and 
approximately 50 per cent above this 
rating in sheet copper, aluminum, 
lead and other non-ferrous metals. 
This portable shear will follow an 
irregular pattern because the cutting 


The Black & Decker 12-gauge portable 
sheors 


blade is always visible, and it will cut 
on a radius as small as 1% in. A rapid 
reciprocating action of the vertical 
blade against the stationary horizontal 
blade. makes the cut. A universal 
motor delivers 1,100 strokes per min- 
ute at full load. 

The 12-gauge Porto-Shear may be 
held in апу position, over-top to 
rear-end. The handle contains an 
instant-release trigger switch with a 
locking pin for continuous use. The 
shear is full ball-bearing equipped 
except the eccentric which operates 
in a phosphor bronze block. 

Standard equipment includes one 
set of Porto-Shear blades; a set-screw 
wrench; 3-wire cable and plug; trig- 
ger switch with locking pin: and a 
universal motor which operates on 
either alternating or direct current. 
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Low-Rake Shear 


The latest model Cincinnati all-steel 
shear has a capacity of М in. of mild 
steel 12 ft. long and features a very 
low rake or shear angle to the upper 
knife to insure sheared strip with a 
minimum of twist, bow, or camber. 


or reverse-polarity, d.c., to weld a wide 
variety of low-alloy steels. It is especially 
suited for welding low-alloy pipe, includ- 
ing carbon-molybdenum and chrome- 
stabilized carbon-molybdenum and new 


varieties of pipe considered as high- 
tensile. 


The Cincinnati shear which features a low rake angle to the upper knife to minimize 


twist, bow and camber 


The rake is designed to give a mini- 
mum of twist on very narrow sheared 
strips. The model illustrated is cap- 
able of shearing 10-gauge strips, М 
in. wide and 10 ft. long, without twist. 

Another feature is the Cincinnati 
light beam shearing gauge. Light in- 
tensity has been increased by ten 
times through the use of General 
Electric projector floor lamps. Table 
lighting has also been increased. The 
light beam shearing gauge is useful 
when shearing to a scribed line in the 
production of gussets and other ir- 
regular shapes. 

This low-rake all-steel shear is made 
by the Cincinnati Shaper Company, 
Cincinnati, Ohio. 


Are-Welding Electrodes 


Four electrodes, designated as types W- 
60, W-61, W-62, and W-95, have been 
developed for use in a wide range of arc- 
welding operations by General Electric's 
Welding Equipment Divisions, Schenec- 
tady 5, N.Y. The W-95 was developed 
to deposit hard wear-resisting weld metal 
in all positions, using a.c. or d.c. 

Туре W-60, designed to meet the need 
for an electrode with a low-hydrogen 
coating, manganese-molybdenum anal- 
ysis, and good usability characteristics. 
is suitable for welding most hardenable 
steels where the hazards of under-bead 
cracking are to be eliminated. The range 
of weldable materials includes low-alloy, 
high-sulphur, high-carbon, high-manga- 
nese, and similar high-hardenable and 
high-tensile steels. 

The Type W-61, a low-hydrogen elec- 
trode of a molybdenum-vanadium com- 
position, can be used with either a.c. 
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А low-hydrogen, titania-coated elec- 
trode of 212-percent nickel composition, 
the type W-62 can be used on steel cast- 
ings of a similar analysis and for pro- 
ducing weld deposits having high-impact 
properties at sub-zero temperatures. Its 
low-hydrogen coating prevents the 
formation of underbead cracks which 
frequently occur when welding harden- 
able steels with conventional electrodes, 


Double-Housing 
Hydraulic Shaper-Planer 
The Rockford Hydraulic shaper- 


planer employs hydraulic pressure for 
the feeds as well as the table drive. 
It is a fast, small-size planer to handle 


the production of the heavy duty in- . 
between work that is too small for 
economical machining on a standard 
planer, yet too large for a shaper. 

Тһе shaper-planer has dual con- 
trols for the rail head and table and 
can be supplied with two tool heads 
with automatic tool lifters for the 
crossrail and two side heads with 
automatic tool lifters, the second 
crossrail head and side heads being 
extra equipment. The machine is built 
in three sizes: 24 in. by 24 in., 30 in. 
by 30 in., and 36 in. by 36 in. Stroke- 
length sizes of 8, 10, and 12 ft. are 
built in each size. 

This hydraulic shaper-planer is a 
product of the Rockford Machine 
Tool Company, Rockford, Ill. 


Hard Surfacing Powder 


An improved hard surfacing powder, 
called Surfaceweld A, has been made 
available by the Lincoln Electric Com- 
pany, Cleveland 1, Ohio. The powder, 
to be applied with a carbon electrode, is 
used for depositing a thin chromium car- 
bide type of hard surface that is highly 
resistant to abrasive wear and corrosion. 

The operating characteristics of Sur- 
faceweld A give it a wide field of appli- 
cation. One of its characteristics is its 
ability to be used with an a.c. arc with 
a single carbon electrode. It may also 
be applied with a twin carbon arc or 
may be used with d.c. carbon electrode 
negative. 

Surfaceweld A is designed ior sur- 
facing applications where the use of 
hard surfacing electrodes is not always 
practical such as on thin work, thin de- 
posits or for use with small a.c. welders. 

It is also used in preference to hard 
surfacing electrodes for certain condi- 
tions of severe abrasion. The powder 
forms a paste when mixed with water 
which adheres to flat and curved sur- 
faces. 

The hardness of the smooth dense de- 
posit of Surfaceweld A is approximately 
54-61 Rockwell C for one layer and Y- 
63 for multiple layers. Hardness de 


The Rockford double-housing hydraulic shaper-planer 
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pends somewhat on the amount of ad- 
mixture. The deposit develops full hard- 
ness in the as-deposited conditions; 
maintains hardness and resists scaling 
at elevated temperatures. Corrosion re- 
sistance is comparable to that of stainless 
steel. 

The advantages of the powder form of 
hard surfacing may be put to good use 
on such jobs as maintaining the cutting 
edge of drill bits, surfacing augurs, 
bucket lips, forming dies, scraper blades 
or cable drums. 


Lubricating 

0il Testing Kit 

To provide means for quick and simple 
measurements of the condition of lubri- 
cating oil, the Gerin Corporation, P. O. 
Drawer 653, Red Bank, N. J., has added 
a portable equipment kit to its line of oil 


The Taber standard abrasion-testing set 


nately rubbing the flat faces of two re- 
silient wheels over a 4-in. specimen oí 
the surface being tested. A range oí 
standardized abrasive wheels are avail- 


The Gerin portable lubricating oil testing kit 


testing sets. The kit measures the four 
dangerous classes of contaminants: 1. 
Change in viscosity due to fuel dilution 
or other causes. 2. Amount of the asphal- 
tic and other oil breakdown substances 
Considered responsible for deposits. 3. 
Amount of dirt, metal particles, other 
solids and water. 4. Acidity, showing 
Whether corrosion is possible. 

The oil from four engines can be ana- 
lyzed for all four classes of contaminants 
m twenty-five minutes, so that changes 
and trends can be detected which give 
advance information that mechanical or 
operating troubles are in the making. 


Abrasion 
Testing Equipment 


For testing the wearing qualities of ex- 
terior paints and varnishes, interior 
nishes and seat and floor coverings, the 
laber Instrument Corporation, 111 
Goundry Street, North Tonawanda, 
N. Y; has developed an abrasion testing 
t in which wear results from alter- 
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able for testing all types of surface fin- 
ishes, including electroplate, porcelain 
enamel, organic coatings, leather, glass, 
plastics and woven textile fabrics. 
Features include a suction pump with 
a vertical dust receiver having a swing- 
ing nozzle fully adjustable for any thick- 
ness of specimen. As different materials 
require a varying degree of suction 
cleaning while being tested, the control 
unit is equipped with a built-in variable 
transformer for adjusting the speed of 
the suction turbine motor. The control 
panel is also equipped to provide a test 
period of 1,000 cycles, or less, through 
an adjustable timer which automatically 
shuts off the power and enables the 
operator to engage in tabulating results 
or preparing new specimens without 
being concerned about overrunning the 
test. 
Switches on the front of the control 
panel make possible any combination of 
operating conditions, such as with or 
without vacuum pickup, continuous oper- 
ation without timer or any timing up to 
15 minutes. The control unit is equipped 


for dual operation so that an additional 
abrasion testing unit can be located be- 
side and connected with the control unit, 
thereby permitting two specimens to be 
tested simultaneously using the same 
controls and vacuum unit. 


Magnetie Motor Starter 

A magnetic motor starter and magnetic 
contactor designed to give maximum 
protection to alternating current motors 
up to 50 hp. at 440 volts, has been placed 
on the market by the Trumbull Electric 
Manufacturing Company, Plainville, 
Conn. Improvements claimed for the 
starter are longer contact life, greater 
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The starters have silver contacts and 
plastic-encased heater coils 


protection and quiet operation. Under 
factory tests, the silver contacts on the 
starter have given clean “make and 
break” contacts and interruptions for 
millions of operations. 

Two features of the new starter and 
contactor are the relay heaters and the 
plastic-encased coil. The bi-metallic re- 
lay heaters, the maker states, will ac- 
curately follow the heating curve of the 
motor. The relay adjusts easily for auto- 
matic or manual reset when a lever is 
moved. The plastic-encased coil is in- 
tended to give greater life to the wind- 
ings by protecting them from moisture, 
corrosion and abrasion. There is a 
permanent, self-lubricating composition 
impregnated into the plastic that will 
keep the magnet guides sliding smoothly 
and at the same time eliminate low volt- 
age chatter. 


Battery Charge Indicator 
To improve industry's habits in using 
industrial truck batteries and to prevent 
battery-operation in an overdischarged 
condition, the Gould Storage Battery 
Corporation, Trenton, N. J., announces 
a new charge indicator. It is a dash- 
board mounted instrument which shows 
the state of discharge at any instant 
rather than concealing vital information 
until the danger zone (over-discharge) 
is reached. It is said to be tamper-proof 
and low in cost. 
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A battery charge indicator mounted on 
the dashboard of an industrial truck 


The indicator is marked-off into four 
sections, each of a different color. Green 
indicates a one-half to full charge, yel- 
low, one-quarter to one-half charge, red, 
zero to one-quarter charge, and pink 
indicates the battery is being used in an 
overdischarged condition. A rugged, all- 
aluminum case, designed for vertical 
mounting, houses the instrument. The 
gauge is read while the truck is actually 
in operation. 

The indicator is a Wheatstone bridge 
type of instrument, and can be used with 
3-, 6-, 12-, 15-, 16-, 18- and 24-cell bat- 
teries, a series of resistors and taps being 
arranged to permit the desired adjust- 


ment. A toggle switch disconnects the 
instrument írom the battery 


during 
charge. 


Dust Precipitator 
For Passenger Cars 


A dynamic dust precipitator designed 
specifically for passenger car application 
is being made by the American Air Fil- 
ter Company, Inc., Louisville, Kv. The 
unit, which is called the Roto-Clone, is 
driven by a %-hp. motor, and serves to 
supply air to the car, and to separate all 
the larger size dust particles from the 
air. It is intended for use in combination 
with this company's Electro- Airmat elec- 
tronic filter which removes small par- 
ticles including smoke. 


Roto-Clone dust precipitator for passen- 
ger car application 
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The dirt-laden air is drawn in at the 
central opening. As. the air passes 
through the impeller, it is divided into 
numerous thin streams. The dust par- 
ticles contained in these individual 
streams are precipitated on the blade sur- 
faces and concentrated by centrifugal 
and dynamic forces. When they reach 
the outer edge, they are ejected into a 
secondary air passage which may be seen 
in the illustration, at one side of the clean 
air outlet. 


Portable Ram Bender 


A portable, hydraulic, ram-type bend- 
ing machine, identified as the No. 1402, 
has been added to the line of power 
benders available from the Wallace 
Supplies Manufacturing Company, 1308 
Diversey parkway Chicago 14. Equipped 
with standard die equipment for bend- 
ing up to 2-in. extra-heavy steel pipe, it 
will also bend coils, return bends and 
special curves. Dies are available for 
angle iron, channels, reinforcing bars 
and flat bars. 

No repositioning of the dies or re- 
locating of the material is necessary 


The Wallace portable, hydraulic ram-type 
bending machine has a capacity for bend- 
ing up to 2-in. extra-heavy pipe 


when bending up to 180 deg. in one 
continuous operation. An initial setting 
of a duplicator stop will make an un- 
limited number of the same bends where 
desired. 

'The bender is push-button controlled, 
and a jog button is incorporated to facili- 


tate set-ups from field measurements or 
bent-wire templates. 


Insecticide Centrifuge 


An electrically powered centrifuge, 
called Microsol No. 202, for breaking 
down insecticide material into micro- 
scopically fine particles has been pro- 
duced by the Mitchell-White Corpora- 
tion, New York 10. The device also dis- 
tributes the insecticide fog, and the 
maker states that the fog particles are 
light enough to be airborne, and are 
projected in a swirling fog so that they 
will ride convection currents and filter 
into small crevices. No heat, pumps, or 
propellent gasses are needed. A 1/3-hp., 
120-volt, universal motor is used to drive 
rapidly whirling discs. A combination 
of centrifugal forces and pressure draws 
the insecticide from the reservoir, re- 
duces it to a microscopic film, and forces 
it across the path of a fan which pro- 
vides diffusion and direction to the mist 


Hession Microsol fog-maker for distribut- 
ing insecticides 


or fog. The unit weighs 11¥ Ib. and is 
equipped with a translucent nylon reser- 
voir of one quart capacity. 


Railroad Lavatories 


Two railroad-train lavatories of easy- 
to-clean vitreous china with controls 
designed so that passengers can wash in 
running water without the necessity of 
filling a basin that may have been soiled 
by a previous user, have béen developed 
by the Crane Company, 836 S. Michigan 
avenue, Chicago 5. Known as the Lav- 
alux and the Sanicor, a foot pedal con- 
trols the flow of water in each, and a 
hand valve mounted on the top shelf ot 
the lavatory makes it possible to adjust 
the warmth of the running water to the 
most comfortable temperature. — — 

Water is supplied through a single 
spout, which is equipped with a spray to 
prevent splashing when the water 1s 
running. A pop-up plug, with an oper- 
ating handle at the back of the spout, 1s 
incorporated for filling the basin when 
necessary. 


The Lavalux is a flat-back lavatory 


m 
The Lavalux installed in а new stre" 
liner coach 
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The Sanicor corner lavatory is 17 in. 
by 17 in. overall 


for wall mounting with overall dimen- 
sions of 18 by 15 in. The Sanicor is a 
corner lavatory, 17 by 17 in. overall. 
Both are available either in white or in 
à variety of colors. 


Carbide 
Thread Chasers 


Carbide-tipped die chasers with ground 
thread forms for selected applications 
on turret lathes, automatics and thread- 
ing machines are available from the 
Jones & Lamson Machine Company, 
Springfield, Vt. The chasers are effec- 
tive on steel as well as on hard rubber, 
fibre and abrasive materials which rap- 
idly dull ordinary chasers. 

" the turret lathe job illustrated, a 


34-in.-10 NC thread was cut with a 
tangent die head in У of a second at 
2,000 r.p.m., or 400 ft. per min. A high 
quality finish with a class III tolerance 
was obtained. Carbide chasers made it 
possible to machine 
with the spindle turning at 2,000 r.p.m. 
for the entire Sequence of cuts, 
eliminating the need for shifting to a 
low speed for the threading portion of 
the turret-lathe operation. 


Recording Vibrometer 


А recording vibrometer which measures 
and records frequency, displacement, and 
wave shape of mechanical vibration, has 
been announced by General Electric's 
Special Products Division. 

Built to operate either when mounted 
on a fixed base or held in the hands, the 
vibrometer weighs only 7 Ib., and less 
than 8 in. in length. It was developed 
for testing all types of reciprocating and 
rotating machinery within a vibration 
frequency range of 10 to 120 Cycles per 
second. It records both steady-state 
and transient vibrations. 

А prod extending from one side of the 
vibrometer is set in motion when held 
against a vibrating body. This motion is 
amplified by a cross-spring arrangement 
and transmitted to a stylus which ink- 
lessly records the vibration on wax pa- 
per, thus making available a permanent 
record for vibration analysis of equip- 
ment. Another stylus produces a timing 
mark near the edge of the wax paper 
every one-third of a second. Both the 
chart speed and the interval between 
timing marks are governed by a syn- 
chronous motor operated from a 115- 
volt, 60-cycle power supply. Two push 
buttons are provided to give chart 
speeds of 1 in. and 3 in. per second. 

Motion of the stylus on the chart can 
be observed through a window in the 
top of the all-aluminum case. One side 
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The recording vibrometer being used to 
Check the vibration of the frame of a d.c. 
generator—The continuous strip chart pro- 
vides a permanent record of the test 


of the case can be removed easily, for 
rapid replacement of the wax paper roll 
when its 50-ft. Capacity is depleted. 


Taper-Key- 

Drive Spindle Nose 

A standard taper-key-drive spindle nose 
is now being furnished in place of the 
threaded type on the Regal line of lathes 
manufactured by the R. K. LeBlond 
Machine Tool Co., Cincinnati 8, Ohio. 
The change-over has been affected with- 
out sacrifice of center-distance Capacity 
of any feature of the Regal lathes. With 
this-type spindle nose, tapered chucks 
and face plates can now be interchanged 
among Regals, LeBlond heavy duties, 
and several other types of lathes. 

With the taper-key-drive spindle nose, 
the operator merely has to line up the 
keyway with the key and shove “home”, 
The loose fit of the thread in the coupling 
collar and on chucks or face plates per- 


The taper-key-drive spindle nose which is 
now standard on all LeBlond Regal lathes 


mits quick attachment and holds se- 
curely without binding. Safety lock-tight 
mountings are included to prevent chucks 
and face plates from flying off the spin- 
dle. 
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A.A.R. Mechanical Division 
Annual Meeting in Chicago 


The annual meeting of the Mechani- 
cal Division, Association of American 
Railroads, will be held in Chicago, 
June 27, 28 and 29. The sessions will 
be held in the Gold Room of the Con- 
gress Hotel. The opening session will 
convene at 10:00 a.m., June 27, and con- 
tinue until 5:00 p.m. The meetings on 
June 28 and 29 will convene at 9:00 a.m. 


Lubrication Engineers To Meet 
in New York in April 

THE fourth annual convention of the 
American Society of Lubrication Engi- 
neers will be held at the Hotel Statler, 
New York, April 11, 12, and 13. Among 
the more than twenty speakers on the 
program will be Dr. William M. Barr, 
research and standards consultant of 
the Union Pacific, who will speak on 
Railway Rolling Stock Lubrication. 
Demonstration exhibits of lubricants, 
fluids, equipment, and devices covering 
all phases of sctentific lubrication from 
ihe laboratory to the bearing will be 
presented at the Lubrication Show which 


will be held concurrently at the Hotel 
Statler with the convention, 


Diesels Cut Use of Coal 10 Million 
Tons in '48 


DirsEr-ELECTRIC locomotives installed 
by Class I railroads in 1948 displaced 
nearly 10 million tons of coal which 
would have been used as railroad fuel if 
coal-burning steam locomotives had per- 
formed the same proportion of the total 
freight, passenger, and yard service that 
they pertormed in 1947. This was shown 
by a recent study of the "impact of 
Diesel locomotives on railroad coal ton- 
nage,” made by the traffic department 
of the National Coal Association. 

Comparing 1948 with 1944, the study 
showed that Diesel-electric installations 
of the past four years have resulted in 
displacement of nearly 25 million tons 
of fuel coal annually. Тһе study's 
showing was summarized in the ac- 
companying table. These figures were 


oe ee 
Coal Consumption Displaced by Increased Use of Diesels for Various 
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derived from calculations which divided 
each year’s average coal consumption 
per service unit (gross ton-mile, pas- 
senger train car-mile, yard switching 
locomotive-hour ) into the total of such 
service units lost by coal-burning steam 
locomotives. 

Data as to service units performed by 
the various types of motive power were 
taken from compilations of the Bureau 
of Transport Economics and Statistics 
of the Interstate Commerce Commis- 
sion. These showed that coal-burning 
steam locomotives handled 60.4 per cent 
of freight-service gross ton-miles dur- 
ing last year's first nine months, while 
Diesel-electrics handled 20 per cent. For 
the entire year 1947, the respective per- 
centages were 67 and 12.4, while in 1944 
they were 74.8 and 3.60. 

In. passenger service, coal-burning 
steam locomotives performed 36.4 per 
cent of the total car-miles during last 
year’s first nine months, and Diesel- 
electrics performed 38.7 per cent. The 
respective (full-year) percentages for 
1947 were 44.3 and 27.2, while in 1944 
they were 60.6 and 8. Coal-burning 
steam locomotives performed 54.6 per 
cent of total yard switching locomotive- 
hours during the first nine months of 
last year, and the Diesel-electrics per- 
formed 36 per cent. Respective 1947 per- 
centages (full year) were 58.3 and 31.8, 
while in 1944 they were 67 and 21.3. 


Bureau of Safety Report 


Tre annual report of Director S. N. 
Mills of the Interstate Commerce Com- 
mission’s Bureau of Safety for the fis- 
cal year ended June 30, 1948, sets forth 
in the usual form the results of inspec- 
tion of saiety-appliance equipment on 
railroads together with information on 
hours-of-service of railroad employees, 
installation and inspection of signal sys- 
tems, interlocking and automatic train- 
stop and train-control devices, investi- 
gation of accidents, prosecutions for vio- 
lations of railroad safety laws and other 
activities of the bureau. 

During the year under review, 1,072.- 
504 freight cars, 23.870 passenger-train 
cars and 11,748 locomotives were in- 


Types of Service on Class I Roads 
(Net tons) 


1948 compared 
with 1947 56 
1948 compared 


Yard 
Freight Passenger switching 
service service service 
5,500.810 2,872,320 972.191 
8.080.848 5,707,920 1,314,041 
9.501.643 8,034,540 2,181,309 
12,787,277 8,797,500 3,258,822 
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spected, as compared with 1,061,099 
freight cars, 24,767 passenger-train cars 
and 12,795 locomotives in fiscal 1947. Of 
the 1948 total, 3.69 per cent of the freight 
cars, 4.13 per cent of the passenger-train 
cars and 4.66 per cent of the locomotives 
were found to be defective, as compared 
to the respective 1947 figures of 3.4 per 
cent, 3.71 per cent and 5.3 per cent. 

Air brakes tested on 2,637 trains (con- 
sisting of 113,085 cars) prepared for 
departure from terminals were found 
operative on 112,958 cars, or 99.9 per 
cent. This percentage was attained, hew- 
ever, after 2,211 cars having defective 
brakes had been set out and repairs had 
been made to brakes on 1,623 cars re- 
maining in the trains. Similar tests on 
1.444 trains arriving at terminals with 
77.817 cars showed that air brakes were 
operative on 97.5 per cent of the cars and 
that an average of approximately 13 
cars per train was not controlled by 
power brakes. 

According to the report, 696 reporting 
railroads and private car lines, which 
collectively own 2,163,051 freight cars. 
have equipped 1,673,353 such cars with 
power brakes of specifications comply- 
ing with those set out in the commis- 
sion's September 21, 1945, order. That 
order. as amended, provides that cars 
used in interchange service must all be 
equipped with the required brakes by 
January 1, 1950, and all other cars used 
in freight service must be so equipped by 
January 1, 1952, The figures show that 
80 per cent of the railroad-owned cars. 
but only 58.9 of the cars owned br 
private car lines, were equipped as 0! 
June 30, 1948. 

“Tests of geared hand brakes con- 
ducted by the Association of Amer 
can Railroads during the fiscal year 
resulted in certification of one vertical- 
wheel and one horizontal-wheel brake. 
the report stated. “Up to June 30, 1953 
13 vertical-wheel geared brakes and / 
horizontal-wheel geared brakes had been 
certified by that association. Exper- 
mental road-service tests similar to the 
tests heretofore made of the expe 
mental AB brake cars were conducte: 
of the load-compensating brake on the 
Pennsylvania during the months of July 
and August, 1948.” 


“Human Factors in Safety” 

Tre National Safety Council. x 
North Wacker drive, Chicago б. m 
released a new series of six sound-h 
films, entitled “Human Factors in 5^ 
ty”, as an aid in foreman training Ns 
grams. Each film deals with one ned 
of the complex art of handling рор. 
Collectively, they show how to tra, 
new workers, how to keep experi 
workers alert, and how foremen ап ue 
the respect, co-operation and supi 
of their men. 

The films are 35 mm., 33-1/3 r9 
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The descending curve in this recent chart 
marksa year-by-year reduction in AMCCW wheel 
failures. It compares relative failures during 


equal service periods. 


It shows that the trend to greater safety continues. 
Chilled Car Wheels cast in 1944 surpass their 
own previous record. They had fewer failures 
—during their first 300,000 gross ton miles— 
than those cast in any other year. 


Behind this improvement in safety are (a) higher 
standards of wheel making carried out by mem- 
bers working closely with AMCCW Resident 
Inspectors and General Inspectors, and (b) the 
results of uninterrupted research and tests made 
increasingly strict by AMCCW metallurgists in 
the Association’s laboratories. 


AMCCW Chilled Car Wheels shipped in 
individual years, to Failures causing ICC 
thin 300,000 gross ton miles of wheel service 
st. 


WHEELS 
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SiMMoNs - BOARDMAN PUBLISHING 
ConPORATION.—James С. Lyne, execu- 
tive vice-president of the Simmons- 
Boardman Publishing Corporation, the 
publisher of the Railway Mechanical 
Engineer, has been elected president to 
succeed Samuel O. Dunn, who continues 
as chairman of the board. Mr. Lyne 
was born on July 10, 1898, in St. Louis, 
Mo. He received the degree of A.B. 
from the University of Kansas in 1920 
and the degree of Ph.D. from New York 


James G. Lyne 


University in 1946. He began his career 
with the Chicago, Rock Island & Pacific 
at Herington, Kan., in 1914, and for 
fifteen months served successively as a 
laborer in the car department, as ma- 
terial clerk, timekeeper, file clerk, and 
M.C.B. clerk. During summer vacations 
while at college he served variously as 
extra gang timekeeper, rodman, ballast 
inspector, and extra clerk in the office 
of the superintendent of the Rock Island 
at Herington, and in the general engine- 
house foreman’s office at Kansas City, 
Kan. In 1919 he became a special agent 
in the Bureau of Labor Statistics in 
Washington, D.C., and in 1920, a re- 
porter for the Daily News at New York. 
He became associate editor of the Rail- 
way Age (a Simmons-Boardman pub- 
lication) in 1920; financial editor in 
1928; assistant to editor in 1938; as- 
sistant to chairman of the Simmons- 
Boardman Publishing Corporation in 
January, 1947; co-editor of the Rail- 
way Age in October, 1947, and also 
executive vice-president of Simmons- 
Boardman in February, 1948. Mr. Lyne 
has been a director of the corporation 
since 1943. 


* 


WavcH EQUIPMENT CoMPANY.—Dan 
Call has been appointed southeastern 
sales representative of the Waugh 
Equipment Company, with headquar- 
ters at Richmond, Va. Mr. Call is 38 
years old. He was educated at Wood- 
berry Forest School and the University 
of Virginia. After graduation in 1931, 
he went with the Richmond, Fredericks- 
burg & Potomac, where he served in 
the car and locomotive shops as drafts- 
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Supply Trade Notes 


Dan Call 


man, air-conditioning supervisor, me- 
chanical inspector and representative and 
as general foreman of the locomotive 
department. About a year ago, he estab- 
lished his own business as manufactur- 
er's representative for the southeastern 
area. 


* 


TEMPLETON, KENLv & Co.—W illiam 
E. Gahl, who has been associated for 20 
years with Templeton, Kenly & Co., Chi- 
cago, manufacturers of Simplex Jacks, 
has been appointed chief engineer of the 
company. He succeeds F. J. Jakoubek, 
who has resigned. 

Mr. Gahl was born on November 20, 
1904, at Chicago, and attended Armour 


William E. Gahi 


Institute and Morton Junior College in 
that city. He joined the engineering de- 
partment of Templeton, Kenly & Co., in 
February, 1929. 


Ф 


RavMoNp L. SMITH А550СІАТЕЅ.— 
Harry S. С. Folk, sales engineer for the 
Electric Storage Battery Company for 
the last 30 years, has joined the staff of 
Raymond L. Smith Associates, New 
York representatives of the Automatic 
Transportation Company, Chicago. Mr. 
Folk will deal exclusively with railroads 
which maintain purchasing offices in 
eastern New York state. 


WESTINGHOUSE AIR BRAKE ComM- 
PANY.—George L. Cotter, whose ap- 
pointment as director of engineering of 
the Westinghouse Air Brake Company 
at Wilmerding, Pa., was reported in the 
February issue, is a graduate of the Uni- 
versity of Michigan. He has been asso- 
ciated with Westinghouse Air Brake 
since 1923, and served in various capaci- 
ties in the engineering department and in 
the general office until his appointment 
in 1929 as district engineer for the Pitts- 
burgh (Pa.) district. In 1940 he was 


George L. Cotter 


appointed commercial engineer ; in 1943, 
western district engineer at Chicago; in 
1945, assistant western manager, and in 
March, 1947, western manager. 


* 


ELECTRIC STORAGE BATTERY Com- 
PANY.—The railway and motive power 
sales activities of the Electric Storage 
Battery Company have been combined in 
a new division to be known as the rail- 
way and motive power sales division. 
William Van C. Brandt, formerly mana- 
ger of Exide's motive-power battery 
sales, has been appointed manager of the 
new division. 


* 


INTERNATIONAL NICKEL COMPANY.— 
John F. Thompson, executive vice-presi- 
dent of the International Nickel Com- 
pany since 1936, has been elected presi- 
dent to succeed Robert C. Stanley, who 
will continue as chairman of the board. 
Paul D. Merica, vice-president since 
1936, has become executive vice-presi- 
dent. Henry S. Wingate, secretary since 
1939, has become a vice-president and 
will continue as secretary. 


* 


TIMKEN Колев BEARING CoMPANY. 
—Seward T. Selvage, formerly assistant 
district manager in the Cleveland, Ohio, 
office of the Timken Roller Bearing 
Company, has been made sales promotion 
manager, with headquarters in Canton, 
Ohio. T. F. Rose, Cincinnati, Ohio, 
branch manager for Timken’s service 
sales division, has become manager of 
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E ARE NOW delivering an order 
of 22 locomotives of the 2-8-4 type to the 
Louisville and Nashville Railroad Co. 


Modern steam locomotives like these will show 
a good return on their investment. With 
planned scheduling, they can deliver more 
ton-miles of freight per dollar of investment 
than any other type of locomotive. 
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22 for the 
L&N 


by LIMA-HAMILTON 


Some pertinent data: 


Class M-1 

Service: Freight 

Road Nos.: 1970-1991 

Tractive Force, with Booster: 79,290 Ib. 
Cylinders: 25" x 32" 

Drivers, Diameter: 69" 

Weight on Drivers: 267,500 Ib. 
Weight on Front Truck: 52,900 Ib. 
Weight on Trailing Truck: 127,700 Ib. 
Total Weight of Engine: 448,100 Ib. 
Fuel: Soft Coal 

Grate Area: 90 sq. ft. 

Steam Pressure: 265 Ib. 

Tender Capacity: 22,000 gal., 25 tons 


A H AM і LTON » 5 DIVISIONS: Lima, Ohio—Lima Locomotive Works PRINCIPAL PRODUCTS: Locomotives; Cranes and 
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Welding Co. 
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Division; Lima Shovel and Crane Division. Hamil- shovels; Niles heavy machine tools; Hamilton 
ton, Ohio — Hooven, Owens, Rentschler Co.; Niles diesel and steam engines; Hamilton heavy metal 
Tool Works Co. Middletown, Ohio — The United stamping presses; Hamilton-Kruse automatic can- 


making. machinery; Special heavy machinery; 
Heavy iron castings; Weldments. 
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Timken Roller Bearing Service & Sales, 
Ltd., Toronto, Ont. Mr. Rose succeeds 
the late C. E. Webster. He is succeeded 
at Cincinnati by H. C. Telford, formerly 
assistant manager of the Timken branch 
in Atlanta, Ga. 


* 


GENERAL AMERICAN TRANSPORTA- 
TION CORPORATION.—The General 
American Transportation Corporation 
has moved from 209 W. Jackson boule- 
vard to 131 South Wabash avenue, Chi- 
cago 2, its field erection division; its 
engineering department, and the pur- 
chasing department for its plate and 
welding, process equipment and plastics 
divisions. 


* 


AMERICAN LuMBER & TREATING Co. 
—The American Lumber & Treating Co. 
has opened new sales offices in Phila- 
delphia, Pa., and Baltimore, Md. J. P. 
Johnson, Jr., formerly at the company's 
Washington, D. C., office, has been ap- 
pointed sales representative in Phila- 
delphia, and W. E. Wilkins, recently in 
the New York sales department, has been 
appointed sales representative in Balti- 
more. Both men will work under the 
direction of C. D. Bird, district manager 
in Washington. 


* 


GENERAL MOTORS CORPORATION, 
ErEcrRO-Morivg Diviston.—Andrew G. 
Finigan, formerly superintendent of the 
locomotive division, Electro-Motive Di- 
vision of General Motors Corporation, 
La Grange, Ill., has been appointed man- 
ager of the firm’s new plant No. 3 at 
Cleveland, Ohio. 

Mr. Finigan, prior to his association 


Andrew G. Finigan 


with Electro-Motive in 1923, served as 
a toolmaker at the General Electric Com- 
pany in Schenectady, N. Y. In 1908 he 
became a member of the crew which 
subsequently built the original G. E. 
gasoline-electric rail cars. Later, aíter 
G. E. abandoned construction of rail 
cars, he became an automobile dealer at 
Erie, Ра. He then joined Electro-Motive 
at Cleveland. He became superintendent 
of the locomotive division at La Grange 
in 1935. 
* 

Ernest KvEnN, formerly Pacific 
Coast regional manager for the Electro- 
Motive Division of General Motors Cor- 
poration, and more recently an adviser 
to the firm, has retired. Mr. Kuehn first 
entered service with the company in 
1923, when it was known as the Electro- 
Motive Engineering Corporation. Ве- 
fore that he worked for the General 


Diesel switchers of 600 and 1,000 hp. are now being built at the rate of one each 
working day at the new Cleaveland, Ohio plant of the Electro-Motive Division, 
General Motors Corporation.—The plant, which was purchased from the Navy last 
year as noted in the September, 1948, issue, page 533, is devoted exclusively to 
the manufacture of switching locomotives 
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Electric Company when it was produc- 
ing rail cars, and for the St. Louis 
Southwestern as superintendent of motor 
cars. In 1936 he was appointed fac- 
tory manager at La Grange, Ill. In 


Ernest Kuehn 


1942, for reasons of health, he became 
special representative of a General Mo- 
tors' vice-president. He was appointed 
Pacific Coast regional manager in 1944. 
In July, 1948, he relinquished that post, 
but remained with the firm in an ad- 
visory capacity until January 1, 1949. 


* 


BAKER RAULANG Company, IV. B. 
Landers, 702 M & M building, Houston 
2, Tex., has been appointed district sales 
representative in southeast Texas of 
the Baker industrial truck division of 
the Baker-Raulang Company. 


* 


HUNT-SPILLER MANUFACTURING COR- 
PORATION.—E. J. Fuller, executive vice- 
president and general manager of the 
Hunt-Spiller Manufacturing Corpora- 
tion, has retired. 

Mr. Fuller was born in Clinton, Iowa, 
in 1883. He began his career as a ma- 
chinist apprentice in the employ of the 


E. J. Fuller 


Chicago & North Western, at Clinton, 
and continued there as machinist after 
completing his apprenticeship. Later, he 
was appointed to a supervisory position 
in the mechanical department. From 
1911 to 1913 he was chief inspector of 
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FIRST IN THE BACKSHOP 


Because it does the toughest cleaning jobs efficiently and 
economically, Wyandotte No. 1] Cleaner ranks high with 
railroad maintenance men. 


„ Мо. 11 Cleaner was developed especially for cleaning 
oil, grease and dirt from dismantled locomotive parts — 
and for cleaning compressors by pumping the hot solution 
through the compressor. 

No. 11 is all-soluble. Its concentration requirements 
аге low and it holds its strength in solution for a long time. 


WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN = SERVICE REPRESENTATIVES IN 88 CITIES 


March, 1949 


Even where the cleaning solution has to be held at tem- 
peratures less than boiling, it provides fast, positive 
cleaning action. 


Wyandotte Chemicals Corporation, with its own 
sources of raw materials, makes the complete line of 
specialized railway cleaners. Whatever your cleaning 
needs may be, it will pay you to get in touch with your 
nearest Wyandotte Representative. He’s always at your 
service. 


yandotfe 


REG. U. S. PAT. OFF. 


RUB-BUB' 


RAILROAD SAFETY FLOORING 


Outlasts steel! Reduces pay accidents! 
Used by 7 Class 1 roads! 


BLACK TREAD 


Rub-Bub Heavy-Duty Safety 
Step Plate with highly visible 
white safety step edge (detach- 
able). Note strong, cupped 
Perma-Lok metal backing. 
Microphotograph (enlarged 30 
diameters) shows fibrous, non- 
skid texture of Rub-Bub syn- 
thetic rubber compound. 


HICH single feature do you 
value most in railroad floor- 


ing: Safety, long life, or appearance? 
You get all three by specifying 
RUB-BUB Heavy-Duty Safety Step 
Plate, made from RUB-BUB syn- 
thetic rubber compound. 

Its highly visible white step edge 
contains a high percentage of live 
rubber... prevents shattered shin- 
bone accidents . . . reduces costly 
damage claims! Wide grooves drain 
water faster...small squeegee ribs 
grip shoe soles tighter. "Toothy" 
texture of RUB-BUB compound is 
never slippery wet or dry. 

You also get years of extra life 
because RUB-BUB step plate is 
thicker... stronger. A full 5/16 inch 
thickness of sinewy RUB-BUB com- 


ALL-BLACK STEP Z» 


PLATE MOLDED IN AISLE TREAD 


ONE PIECE ALSO t. 
EM 
> wo 
ol 


AVAILABLE 


UNDERSEAT | 
FLOORING 
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pound is double-bonded (mechani- 
cally and chemically) to rigid Perma- 
Lok metal backing, eliminating ex- 
cessive “growth.” Resilient step 
edge flexes with shifting passenger 
weight...resists chopping, gouging 
action of sharp heels. Dirt and air- 
borne abrasives accumulate in deep 
grooves below contact surfaces. 


Exclusive Dri-Foot design, a 
feature of RUB-BUB step plate, 
is also a feature of RUB-BUB vesti- 
bule plate, aisle tread and underseat 
flooring. This matched installation 
improves appearance . . . assures 
safety and long flooring life through- 
out the car. Write today for samples 
of RUB-BUB safety flooring—the 
big value in railroad flooring. 


RUB-BUB 


Transportation Products 


SAMUEL MOORE & СО. MANTUA, OHIO 


IN CANADA | RAILWAY & POWER ENG. CORP. 


Montreal * Hamilton * Windsor 
Toronto * North Bay * Winnipeg 
Vancouver * Norando * New Glasgew 


* T. M. REG. U. S. PAT. OFF. A-1964 


new equipment for the C. & N. W., at the 
Schenectady, N.Y., plant of the Ameri- 
can Locomotive Company. He became 
mechanical representative for Hunt- 
Spiller in 1914; assistant sales manager 
in 1927, and sales manager in 1928. Mr. 
Fuller was elected executive vice-presi- 
dent in 1936, and also general manager 
in 1942. 
* 


CLARK EQUIPMENT СомрАХҮ.— Тһе 
Bond Industrial Equipment Company, 51 
Clarkson street, New York, has been 
appointed distributor of the complete 
line of Clark Fork-Lift trucks and indus- 
trial towing tractors. 

* 


GENERAL AMERICAN TRANSPORTATION 
ConPoRATION.—F. E. Cheshire, formerly 
vice-president of the Chicago, Indian- 
apolis & Louisville, has been appointed 
sales engineer of the General American 
Transportation Corporation. Mr. Che- 
shire, in his new post, recently departed 
by air for the Far East. 

* 

ConpLEv & Havrs.—lV illiam J. Mays 
has been elected a vice-president, and 
H. Douglas Chisholm secretary of Cord- 
ley & Hayes. 

* 


Erwin J. SCHMIDT, sales manager of 
the railway division of the Dayton Rub- 
ber Company, Dayton, Ohio, has re- 
signed. 

Ф 


AMERICAN BRAKE SHOE COMPANY.— 
Harry D. Sweeney, sales engineer of the 
American Brake Shoe Company, has 
been appointed sales manager of welding 
products for the American manganese 
steel division, with headquarters as be- 
fore in Chicago Heights, Ill. 

Mr. Sweeney has been associated with 


Harry D. Sweeney 


American Brake Shoe since 1945. He 
was formerly with the Acme Steel Com- 
pany and during World War II served 
as a first lieutenant with the United 
States Army in England and France. 


* 


PvrE-NaTIONAL Company.—Ralph B. 
Black has been appointed district man- 
ager of the Pyle-National Company, 
with headquarters in the Chronicle build- 
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PRODUCTS 
For Railroads 


SUPERHEATERS 

FEEDWATER HEATERS 

EXHAUST STEAM INJECTORS 
STEAM DRYERS 

PYROMETERS 

THERMOSTATIC HEATER VALVES 
FLUE WASHERS 


FORCED RECIRCULATION 


STEAM GENERATORS FOR 
TRAIN HEATING 


For Stationary and Marine Power Plants 
Complete steam generating units comprised of 
all types of boilers, fuel burning and related 
equipment for capacities from 1,000 to 1,000,- 
000 Ib. of steam per hr. 
ere For Pulp Mills 
Units for recovery of chemicals and waste heat. 
For Process Industries 
Mills, pulverizers, air separators and flash dry- 
ing systems for grinding, drying and separa- 
tion. Pressure vessels, columns, towers, tanks. 
For Synthetic Oil Plants 
Steam generators, separately-fired superheaters, 
gos generators, catalyst reactors. 
For Municipalities 
Flash drying and incineration systems for sew- 
age sludge. 


For Homes 
Automatic gas and electric water heaters. Soil 
Pipe. 
e 


PROPERTIES 
Affiliated Companies 


The Superheater Company, Ltd., Montreal 
The Superheater Company, Ltd., London 

The Superheater Company, Pty., Ltd., Sydney 
Compagnie des Surchauffeurs, Paris 


Combustion Engineering Corporation, Ltd., 
Montreal 


Combustion Engineering de Mexico, S. A., 
Mexico, D. F. 


Combustion Engineering Ltda., Rio de Janeiro 


Combustion Publishing Company, Inc., 
New York 


Stein et Roubaix, Paris 


N. Y. Carbo-Union Industrie Maatschappij, 
Rotterdam 


Kohlenscheidungs-Gesellschaft, m.b.H., 
Stuttgart 


Manufacturing Plants 
U. $. A.—Chattanooga, Chicago, East Chicago, 
Monongahela, St. Louis 
Canada—Sherbrooke, Quebec 


Abroad—Manchester, Eng.; Paris and Roubaix, 
France 
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Announcing 
the merger of 


THE SUPERHEATER COMPANY 


AND 


COMBUSTION ENGINEERING CO., INC. 
UNDER THE NAME 


COMBUSTION ENGINEERING-SUPERHEATER, INC. 


The Superheater Company and Combustion Engi- 
neering Company, Inc. have been closely associated 
since their affiliation during 1933. As a major part 
of the activities of both companies involves the 
manufacture of related components of steam gen- 
erating units, this fact prompted the taking of steps 
in the direction of merger shortly after affiliation. 
The resulting experience justified the unifying of the 


two organizations to achieve common objectives. 


There will be no change of addresses of the New 
York or Chicago offices or of the plant at East 
Chicago, Ind.; and the personnel with whom you 


have been dealing will continue at your service. 


The new company will continue all past activities 
of Superheater and Combustion as summarized at 
the left, and will be able to offer the combined 
facilities and services of both organizations on a 


world-wide scale. 


THE SUPERHEATER COMPANY 


Division of COMBUSTION ENGINEERING - SUPERHEATER, INC. 
60 East 42nd Street, NEW YORK 
122 S. Michigan Ave., CHICAGO 

Montreal, Canada, THE SUPERHEATER COMPANY, LTD. 
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ing, at Houston, Tex., with jurisdiction 
over the company's operations in Texas, 
Oklahoma, New Mexico, Colorado, and 
that part of Louisiana west of the Mis- 
sissippi River. 

Mr. Black has until recently been asso- 
ciated with the R. P. Devine Construc- 


Ralph B. Black 


tion Company at Sterling, Ill. He was 
born at Denver, Colo., and is a graduate 
of the University of Colorado. He served 
| asa consulting engineer in Houston from 
1934 to 1942, and then spent 4% years In 
the U. S. Army Engineers Corps during 


Nothing equals Rust-Oleum World War II, being discharged as à 
—the proved rust preventive с: Tie 3 р | тајог. 
— for the lasting protection ` $. ^ | 
of metal—especially in closed 
or inaccessible areas where 
condensation due to tempera- 


ture changes breeds rust. 


RUST-OLEUM 


Rust-Oleum cuts prepara- 
tion time. No sandblasting 
or chemical cleaners are 
necessary. 


Rust-Oleum outlasts ordi- 
nary materials two to ten 
times depending on condi- 
tions. 


Easy to use — Rust-Oleum 
assures lasting protection 
that resists rust-producing 
conditions. 

Apply by brush, dip or 
spray . . . in less time. 
Also available in small con- 
tainer sizes for economical 
distribution and field use. 
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Stops Rust! 


Day and night—twenty-four hours a day—rust 
attacks railroad properties. Stop its deadly ravages 
by providing Rust-Oleum protection. Rust-Oleum 
coats metal with a tough, pliable moistureproof 
film that lasts years longer. It’s the proved answer 
to many rust problems. 


Rust-Oleum can be applied effectively and eco- 
nomically on all metal surfaces now in service— 
even where rust has already started. Merely wire- 
brush to remove scale and loose rust. Rust-Oleum 
merges the remaining rust into a rust-resisting, 
durable coating that defies time and the elements. 


Save time and labor. Avoid frequent and costly 
replacements. Protect your properties with Rust- 
Oleum. Specify Rust-Oleum on new equipment, 
for re-building jobs . . . and for maintenance. 


Get tbe facts now! Write for catalog containing 
complete information and recommended applica- 
tions. Tell us your specific rust problems and we 
will gladly send you definite suggestions for 
Rust-Oleum applications. 


RUST-OLEUM Corporation 


2419 Oakton Street Evanston, Illinois 


GENERAL ELECTRIC CoMPaxv.—/oln 
J. Huether, manager of the transporta- 
tion division of the General Electric 
Company since April, 1948, has been 


| appointed also manager of the central 


station division to succeed Ralph. M. 
Darrin, who has been elected a commer- 


John J. Huether 


cial vice-president and assigned red 
tomer relations work in the New 
land territory. 1 
з tre 
Mr. Huether is а graduate of e 
Dame University (1922) with a i id 
in electrical engineering. After ЕП Е 
tion he joined General Electric’ > 
course as a student engineer. —. 
later, he was assigned to the alternating 
current engineering depart tion of 
transferred to the steel mill sec 
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Up to the Munut 
STEAM GENERATION by 


the Lorceol RECIRCULATION PRINCIPLE 


2300 - 3000 - 4000 - 5000 Ib. of steam 
per hr. * Completely automatic * Ample 


TN с 2 safety factors 
STEAM GENERATOR 
for 


TRAIN HEATING 


STATIONARY (small) 


MARINE (small) 


Tried and proved 
by hundreds of 
applications in 
Europe and among 


the largest power 


f 


a bd = ee us : ani 


plants in the world. 


Use where small, 
THE 


compact and | SUPERHEATER 


automatic generators XA COMPANY 


are required. Pipes, Division of COMBUSTION ENGINEERING - SUPERHEATER, INC. 
Representative of AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK ey. 

122 S. Michigan Ave., CHICAGO 

Montreal, Canada, THE SUPERHEATER COMPANY, Ltd. 


Write for 
Literature 


Superheaters • Superheater Pyrometers - Exhaust Steam Injectors + Steam Dryers - Feedwater Heaters * Steam Generators - Oil Separators + American Throttles 
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For Manual Transition 
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“ DIESELOMETER’ 


TRADE MARK 


PRODUCTS 


[ile the Story of 


Diesel-Electric 


Locomotive Operation 


Patents 
Pending 
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What are the best operational procedures for your pro- 
file? What causes overloads, flashovers, traction motor 
failures? 


The answers to these and many other pertinent ques- 
tions relative to the handling of Diesel locomotives are 
indicated by VALVE PILOT DIESEL LOCOMOTIVE 
OPERATION RECORDERS. 


230 Park Avenue, New York 17, N. Y. 


the industrial department in 1924; was 
appointed manager of sales in the ma- 
chinery manufacturers section in 1931, 
and manager of the mining and steel mill 
section of the industrial department in 
1937. 


* 


AMERICAN LOCOMOTIVE COMPANY.— 
Sherman Miller, vice-president in charge 
of production engineering of the Ameri- 
can Locomotive Company at Schenec- 
tady. N.Y., has been appointed consultant 
to the Locomotive Division. R. J. Finch, 
chief mechanical engineer, has assumed 
direct supervision of the engineering de- 
partment and will report to the manager 
of the Locomotive Division. 


Sherman Miller 


Mr. Miller began his career in 1895 in 
the erecting shop of the Brooks Locomo- 
tive Works, a predecessor of the Amer- 
ican Locomotive Company, at Dunkirk, 
N.Y. Four years later he transferred to 
the Brooks Drawing room. He studied 
mechanical engineering at Purdue Uni- 
versity (class of 1905) and in 1907 was 
transferred from the drawing room at 
Dunkirk to Schenectady. In 1916 he 
was appointed superintendent of the gen- 
eral drawing room and, in 1941, chief 
mechanical engineer. In 1946 he was 
elected vice-president. 


+ 


COMBUSTION ENGINEERING - SUPER- 
HEATER, INc.—Included among the of- 
ficers of this company, which is a merger 
of the Combustion Engineering Com- 
pany and the Superheater Company as 
noted on page 124 of the February issue, 
are Bard Browne, vice-president; R. J. 
Van Meter, vice-president, and F. J. 
Dolan, assistant secretary. 


+ 


BLACK & DECKER MANUFACTURING 
Co.—The Black & Decker Manufactur- 
ing Co., Towson, Md., has removed its 
Chicago sales and service station to a 
new building at 1100 W. Jackson boule- 
vard. R. G. Horner is branch manager. 
James F. Moore, service engineer at 
Chicago, is now sales engineer at Chi- 
cago. T. J. Waters succeeds Mr. Moore 
as service engineer. W. E. Boyles, serv- 
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N April 1947, the Missouri-Kansas- 

Texas Railroad placed General 
Motors passenger locomotive No. 
101 in service. Through June 1948, 
this 4,000 H.P. Diesel met assign- 
ments 100%. 


The record of General Motors Diesels 
in freight service оп the Katy is 
equally brilliant.. As shown by the 
performance table below, seven 
General Motors Diesel freight loco- 
motives in their first year of opera- 
tion rolled up a total of 1,130,156 
miles out of 1,144,376 miles assigned. 
Operating on fast daily schedules be- 
tween Oklahoma, Texas and the 
North, they handled crack Katy 
freights an average of 13,697 miles 
per month, with a record of 98.76% 
availability based on assignment. 


PERFORMANCE OF GM DIESEL FREIGHT LOCOMOTIVES ON M-K-T 


Month Total Miles Total Miles Avg. Miles Operated | Per Cent of Assignment 
Delivered Assigned Operated Per Month Filled 


164,012 161,538 12,996 98.49 
172,715 170,453 13,746 98.69 
160,689 158,716 13,742 9877 
163,776 162,335 13,934 99.12 
161,408 159,468 13,771 98.80 
162,578 161,130 14,036 99.11 
159,198 156,516 13,705 98.32 


1,144,376 1,130,156 13,697 9876 emat 


ELECTRO-MOTIVE DIVISION 


THIS BENCH PIPE VISE 


RIED Pipe Vises are equipped 
with handy pipe rests and benders... 


© Rizam bench vises make your work extra easy, fast, 
efficient. Integral pipe rests support pipe firmly. Handy 
built-in benders won’t mar or flatten pipe. LonGrip 
jaws of heat-treated tool-steel have bulldog grip but 
are easy on polished pipe or tubing. 8 sizes for pipe to 
6." кишеыг>» bench, post, stand and Tristand vises, yoke 
and chain types...give you more for your money. 
Buy them at your Supply House. 


р p еерее: me "ue 
„ЕЮ Р1РЕЖТОО 


THE RIDGE TOOL СО. * ELYRIA, OHIO 
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ice engineer at New Orleans, La., has 
been transferred to Cleveland, Ohio, as 
sales engineer, and R. B. McClellan suc- 
ceeds Mr. Boyles as service engineer at 
New Orleans. Thomas Rogers has been 
promoted to the position of sales engi- 
neer at Dallas, Tex. 


* 


NEWHALL-MaARsHALL-Woop. — David 
Newhall, John S. Wood and Charles A. 
Marshall have incorporated under the 
firm name of Newhall-Marshall- Wood, 
with offices at 30 Church street, New 
York 7, to engage in purchase and sale 
of surplus, obsolete and scrap railroad 
cars, locomotives, parts, and other kinds 
of equipment. 


+ 
Bupp CoMPANv.—Negotiations are 
under way between the government and 
the Budd Company for the purchase ої 
the Red Lion plant at Philadelphia, Pa. 
Edwin F. Bates, works manager of the 
Red Lion plant has been appointed plant 
manager, and Lee N. Blugerman, assis- 
tant works manager, has been appointed 
works manager. 
* 


BarpwiN LocoMorivE Works.—D. R. 
Staples has been appointed manager of 
the Diesel locomotive engineering de- 
partment of the Baldwin Locomotive 
Works, and Ralph A. Miller has been 
appointed section manager, electrical 
section, of the same department. 


* 


Morton GRERORY CORPORATION, NEL- 
son Srub WrrpiNG Division. — The 
Victor Equipment Company, San Fran- 
cisco, Calif., has been appointed as ex- 
clusive distributor for Nelson Stud 
Welding equipment and products in the 
Pacific coast area. The distributorship 
will cover both sale and rental of Nel- 
son Stud welding guns and control units, 
and sale of Nelson flux-filled studs and 
other fasteners in California, Oregon, 
Washington, Nevada and Idaho. 


* 


AMERICAN STEEL FOUNDRIES— 
Thomas Drever, president of American 
Steel Foundries since January 19, 1939, 
has been elected chairman of the board. 
C. C. Jarchow, vice-president, with gen- 
eral executive duties, since January, 
1947, has been elected president to suc- 
ceed Mr. Drever. C. E. Grigsby, for- 
merly assistant vice-president, has been 
elected a vice-president. 

Mr. Drever was born on May 2, 1882. 
in Edinburgh, Scotland, and was edu- 
cated at the Royal High School there. 
He began his business career as a char- 
tered accountant in Scotland in 1905. 
Later in the same year he came to New 
York, where he was a certified public ac- 
countant until 1907. He then moved to 
Boston, Mass., and on April 28, 1910, 
joined American Steel Foundries as con- 
troller. Mr. Drever resigned this posi- 
tion on November 6, 1924, to assume the 
presidency of the Wahl Company, now 
Eversharp, Inc. He rejoined American 
Steel Foundries, as secretary and treas- 
urer, on March 7, 1929, at which time he 
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More 


Boosters® 


The 22 new 2-8-4’s built by Lima-Hamilton for the for i | 


Louisville and Nashville Railroad Company are equipped with 


Type E-1 Boosters. 


These locomotives, designed for freight service, have a rated tractive Loy I S V 
effort of 65,290 Ib — with an additional 14,000 lb supplied by the ILLE 
Boosters. The Booster increases the tractive effort of the main A N D 


engine by 21.5% — which can be directly translated into greater 


tonnage per train — and lower ton-mile costs. NASH VI L LE 


The Booster is one of several Franklin products which can be applied to 


new and existing locomotives to increase capacity or reduce operating costs. 


FRANKLIN RAILWAY SUPPLY COMPANY 


А CORPORATION 


NEW YORK e CHICAGO e MONTREAL 
STEAM DISTRIBUTION SYSTEM * BOOSTER * RADIAL BUFFER * COMPENSATOR AND SNUBBER * POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS * STEAM GRATE SHAKERS * FLEXIBLE JOINTS * CAR CONNECTION 
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What's 


BATTERY BALANCE? 


. DESIGNERS demand full 
efficiency from every inch 
of space, each pound of 
weight, in a car lighting and 
air conditioning battery! 

. OPERATING MEN say, 
"and give it capacity to do 
the job well under all 
conditions!" 

. MAINTENANCE MEN 
say, "Yes, but keep it гий- 
ged! Don't sacrifice strength 
and long life for space, 
weight or capacity!" 

. OFFICIALS and cost men 
say, "Wait a minute! We 
can't afford such a special- 


ized battery! 


V K.W. keeps 'em all happy 
— that's BATTERY 
BALANCE! 


е 


К. W. BATTERY 
COMPANY. Ine. 


3705 N. LINCOLN AVE. 
CHICAGO 13 
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Foot of MONTAGUE ST. 
BROOKLYN 2 


was elected also a member of the board 
of directors. Three years later he was 
elected vice-president and treasurer. Mr. 
Drever is also chairman of the Griffin 
Wheel Company and a member of the 


Thomas Drever 


governing boards of the Railway Busi- 
ness Association and the National In- 
dustrial Conference Board. 

Mr. Jarchow was born in Chicago in 
1894. He is a certified public accountant 
of Illinois. He joined American Steel 


C. C. Jarchow 


Foundries in May, 1912, and was ap- 
pointed controller in October, 1924. In 
January, 1943, he was elected vice- 
president and controller. He has been 
a director of A.S.F. since September, 
1943. 


* 


NATHAN MANUFACTURING COMPANY. 
—M. W. McMahon, J. W. Rapp, and 
Joseph Schultz, Jr., have become mem- 
bers of the Nathan organization, work- 
ing out of Buffalo, N.Y.; Roanoke, Va., 
and Albany, N.Y., respectively, under 
the jurisdiction of W. S. Harris, eastern 
district manager. D. M. Vance, another 
new member of the company, is working 
out of San Antonio, Tex., under C. J. 
Banning, western district manager. Mr. 
McMahon was formerly assistant master 
mechanic at the Syracuse, N.Y., terminal 
of the New York Central System; Mr. 
Rapp was previously with the Locomo- 
tive Firebox Company; Mr. Schultz was 
formerly with the American Locomotive 
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Standardized by 
leading railroads 
Se 
Supplied in all 


A. A. R. sizes 
ges 


No. 8 — 41/,"x 8" 
C 9—5 "x 9" 

o. l0. — 5/2" x10" 
No. H — "хі I" 
No. 12 — 6l/;"x12" 


T-Z 
EC kt NG Ts Tce 


DUST GUARD 
WELL PLUG 


I. Economical 
2. Keeps waste sponging much cleaner 
3. No waste 

4. Special material 

5. Light weight 

6. Unbreakable 

7. Flexible 

8. Stays in place 


9. MINIMUM LABOR 
10. Success-proved, after 3!/2 years’ actual road service tests 


11. Meets A. A. К. specifications 
12. Patented—No. 2,417,853 


Le 1 7 | 


T-Z RAILWAY EQUIPMENT CO., INC. 
G. S. TURNER, PRESIDENT 
8 South Michigan Avenue, Chicago 3, Illinois {ill 


Company, and Mr. Vance was formerly 
assistant vice-president, motive power 
and machinery, of the Southern Pacific 


merican-Fort Pitt ^ . 


HAMMOND MACHINERY BUILDERS, 
INc.—Henry J. Kingsbury, chief engi- 
neer of Hammond Machinery Builders, 
Inc., Kalamazoo, Mich., has retired from 
that position after 50 years of service 
with the company. He continues with the 
firm in engineering research and devel- 
opment 


* 


GRIFFIN WHEEL Company.—Herbert 
J. Rosen, whose election as president of 
the Griffin Wheel Company, Chicago, 
was reported in the February issue, was 
born at Brooklyn, N.Y., on February 12, 
1885. He entered the service of Griffin 


Good springs pay dividends: in freight sepa een 
the incidence of damage to lading, in passelBgemsenuee 


by providing a more comfortable ride fof 
passengers. Good springs, too, 
reduce damage to tracks and 
equipment, and save maintenance 
and replacement costs because 

of their inherently longer life. 


Herbert J. Rosen 


Wheel on July 2, 1900, and has remained 
with the company continuously since that 
time. He was elected a vice-president and 
| director in December, 1943, and was 
serving as executive vice-president at 
| the time of his election as president. 
Ernest P. Waud, whose election as 
chairman of the executive committee, 


American-Fort Pitt Car and Locomo- 
tive Springs have been demonstrating 
the economy of quality for more 
than 60 years. A 
copy of the American- 
Fort Pitt handbook on 
springs will be 


mailed on request. 
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Ernest P. Waud 


AMERICAN - FORT PITT SPRING DIVISION 
Griffin Wheel Company, Chicago, was 


H. K. PORTER COMPANY, Inc. reported in the January issue, was born 
Е Fie С Кү, $3 on April 10, 1882, in London, England, 
PITTSBURGH 22, PENNSYLVANIA * District Offices in Principal Cities and came to the United States with his 


parents in 1891. He attended St. Paul's 
Cathedral School at Garden City, N.Y., 
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NOW --the Multi-Purpose 


""DYRALITE 


for Locomotives! 


Most Effective Beam Pattern . - Greatly 
Simplified Mechanism..Only ONE 
Lamp -- ONE Reflector. . ONE Motor 


The mechanism and construction of the Multi-Purpose Gyralite is very simple and 
economical, with a minimum of moving parts, assuring exceptional reliability. There 
is only one Jamp... one reflector... and one motor! The gyration of the beam is 
achieved by the rotation of the reflector which is directly connected to the shaft of 
the geared motor. The automatic color change is simply effected by reversing the 
direction of the motor. Since the motor and lamp-holder are stationary, there are no 
moving lead wires. Greatly simplified wiring utilizes only one relay switch, and all 
internal connections are factory made. 

The Multi-Purpose Gyralite automatically projects a red “gyrating” beam when 
the train is slowing or stopping in emergencies, night or day. Manual control provides 
for a clear gyrating light to warn motorists approaching grade crossings, or a sta- 
tionary clear light which serves as an excellent bright or dim auxiliary headlight. 

А line of Single-Purpose Gyralites (without automatic color change) designed for 
portable rear-car mounting and for permanent mounting on both front and rear ends 
of trains, operate automatically or by manual control as red gyrating lights to warn 
overtaking or on-coming trains in emergencies. 

Over half a century of specialized experience in railway lighting equipment has 
aided the Pyle-National Company in the development and manufacture of this new 
complete line of warning projectors. The Pyle Gyralites project a continuously mov- 
ing, highly concentrated light beam which "'gyrates'' in a conical pattern. The center 
line of the beam is aligned parallel with the track at the lowest point in its gyrating 
path. Thus, approaching trains intercept the full intensity of the light at the bottom 
of each sweep and in all other positions the beam is projected above the horizon, 
producing continuous sky effect with maximum elevation ... Never is the beam pro- 
jected toward the ground where the light is wasted and its reflection is disturbing to 
the vision of the locomotive crew. Write for Gyralite Bulletin with complete operating 
and specification details. 


MULTI-PURPOSE GYRALITE . . . with 
automatic color change. 16-inch reflector. 18- 
inch door glass. For built-in mounting on 
diesel locomotives. 


ROTATING REFLECTOR 


SPIDER ASSEMBLY 


LOWEST 
BEAM CENTER 


RED FILTER 


COUPLING 


MULTI-PURPOSE GYRALITE — Reflector 
in position to project beam on lowest center, 
parallel to track. Color filter forward enclosing 
lamp for red beam. Patents Pending. 


THE PYLE-NATIONAL COMPANY 


1358 NORTH KOSTNER 


AVENUE • 


CHICAGO 51, ILLINOIS 


BRANCH OFFICES and AGENTS in the principal cities of the United States and Canada. EXPORT DEPARTMENT: International 


Railway Supply Company, 30 Church Street, New York. 


infawmarive uraniieute THURDA ^rurnaranec Fi AnniinuTe 
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CANADIAN AGENT: The Holden Company, Ltd., Montreal. 


мит! VENT AID NICTDIDUNTINN 


Neither the roundhouse nor the 
locomotive can go "full steam 
ahead" with scale-caked tubes. 
Airetool tube cleaners and tube 
expanders help keep both work- 
ing full schedule at peak effi- 
ciency. 


and Cornell University. He entered the 
service of Griffin Wheel on May 1, 1905, 
and advanced through successive posi- 
tions to that of president on December 3, 
1937. Mr. Waud is a director of the firm, 
and also of American Steel Foundries, 
the Union Special Machine Company, 
the Pyle-National Company, and the 
Ideal Roller & Manufacturing Co. 


* 


WESTINGHOUSE ELECTRIC CoRPORA- 
TION.—C. H. Bartlett has been appointed 
manager of power transformer sales of 
the Westinghouse transformer division 
of the Westinghouse Electric Corpora- 
tion, at Sharon, Pa. Mr. Bartlett has 
been manager of the specialty trans- 
former department since he organized it 
in 1945. 


* 


Utster Iron Wonks.— Harold W. 
Lahey has been elected chairman of the 
board of directors of the Ulster Iron 
Works, and Frank W. Hamilton, Jr., a 
vice-president, has been elected president 
to succeed his father, whose death was 
reported in the January issue. 


* 


AIRETOOL MANUFACTURING ComM- 
PANY.—During the past year, three new 
branch offices have been opened by the 
Airetool Manufacturing Company of 
Springfield, Ohio. The first was opened 
in Philadelphia, Pa.; the second, in 
Baton Rouge, La., and the third, in 
Tulsa, Okla. James M. Brown, repre- 
sentative who had been in charge of the 
Baton Rouge office since it was opened 
in May, 1947, was given the Tulsa as- 
signment when that office was started 
late in 1948. Mr. Brown, who came to 


TUE “eee 
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!  Airetool No. 4325 Cleaner the company » pcan 1946, к as com- т 
4 pany representative serving dealers' cus- 
jer S MS AE IER, tomers in Ohio and adjoining states for 
518 ti ? the oute a year before going to Baton Rouge. He 
The cleaning action o Ө was succeeded in that district Ьу M. E. 
ter head will not bulge syphon Segraves. As manager of the new Tulsa | 
walls and the head will not be- branch, Mr. Brown will serve customers 
come entangled іп .staybolts. in Oklahoma, North and West Texas, 
2 and eastern New Mexico. He will also 
be available for service calls in Kansas. 
The self feeding Airetool Expander No. . А м 
164 has 3 expanding rolls which give parallel x dancer V di ele ш TET 
rolling in addition to a thrust collar which f 


bears on the tube sheet. These are just two + 
of many especially designed Airetool clean- FairBANKS, Morse & Co.— O. О. i 


better railway main- Lewis, assistant sales manager, has been 
oro and expanders for y appointed sales manager of Fairbanks, 


tenance. Morse & Co. Harry L. Hilleary, for the 
F lete inf ti ite: past 17 years manager of the St. Louis, | 
or complete intormation, write: Mo., branch, has been transferred to Chi- 
MANUFACTURING cago as assistant sales manager. L. A. 
Hi U R 0 COMPANY Weom, manager of the pump division, | 


has been transferred to St. Louis as 
branch-house manager, succeeding Mr. | 
Hilleary, and Donald T. Johnstone, as- 
sistant manager of the pump division, 
succeeds Mr. Weom as manager of the 
division. 


3240 E. Woodbridge St., Detroit 7, Michigan 
Railway Sales Representative for 


* 


KENNAMETAL Iwc.—Carroll Edgar 
has been appointed a representative of 
Kennametal Inc., in the Seattle, Wash., 
area, with headquarters at 2727 First 
avenue, south. John D. Cook has been 
appointed application engineer in the 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 


Railway Mechanical Engineer 
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90 minutes... 


. It usua ly takes about 8 hours to do A ng 
finish this axle is a real saving in any railroad shop. 


It proves conclusively that the new “American” Hydraulic Dupli- 
cating Lathe is a positive answer to lower costs in the railroad shops. 


The new 25-inch ‘‘American’’ Hydraulic Duplicator on which this job 
was done has the enormous power, the unfaltering stamina and the 
ease of control which combine to make it the production marvel of the 
moment. Cost-minded executives from every quarter of this country 
and from many countries abroad have shown vital interest in this new 
machine. Many orders already have been placed and many machines 
now are in service breaking production records daily. 


Complete descriptive data will be sent immediately upon request. 
For convenience just ask for Bulletin No. 35. 


Can be used also as a 
standard engine lathe 


THE AMERICAN TOOL WORKS CO. 
Cincinnati, Ohio, U. S. A. 


LATHES AND RADIAL DRILLS 


REL 


midwestern district, with headquarters 
at Chicago, to succeed William L. Cham- 
bers, who has been transferred to the 
Pittsburgh, Pa., district office. 


* 
AMERICAN. Car & Founpry Cow- 
pany.—Nelson C. Walker, assistant dis- 
trict manager of the Berwick, Pa., plant 
of the American Car & Foundry Com- 


NEW Railway Express Jumbo Refrigerator Cars un 
Have Main Doors and Hatches Weatherstripped |... nas been appointed district m 


. ager of that plant, to succeed Justus W. 
with Lehr, who has been granted an extended 
leave of absence. 


+ 


HULSON CoMPANv.—Robert Watson. 
a representative of the Hulson Company. 
Chicago, has been elected vice-president, 
and William C. Douglas has been ap- 
pointed assistant to the president. — 

Mr. Watson served an Vn een 
in locomotive construction an esign à 
The last word in refrigerated transport, the Railway Express new Jumbo inanod Scotland, in which country 


size refrigerator cars are weatherstripped with Bridgeport Inner-seal. | he was, з. HE de Ae 
This modern gasket material, unique in design, provides positive insula- xol MIO yr ihe Ingersoll-Rand 
tion around main doors and hatches. Inner-seal consists of a live, sponge | Company. He was later a draftsman for 
rubber bead, molded for life to a flexible flange woven of spring steel 
wire and tough cotton thread. For heavy duty installations such as rail- 
way cars the weatherstrip is coated all over with neoprene, the synthetic 
rubber that resists the ravages of abrasion, sunlight, oil, heat and cold. 
And, it’s so easy to handle that any careful workman can install Inner- 


seal even around compound curves and in tight corners. 


WW md 


Inner-seal is helping to protect vital equipment, to assure safe transport 
of perishables and to increase passenger and crew comfort on the latest 
type locomotives, freight cars and passenger coaches operated by leading 
railroads throughout the nation. Full information on Inner-seal sizes, 
shapes and colors will be sent on request. 


Robert Watson 


; :ve Company. P 
the American Locomotive Comp 
sman 10f 


1925 he became chief draft: 1929, me 


C 


FABRIC S, INC. Erie in Cleveland, Ohio; d dk Fire- 
Tough spring steel wire д ш ШШШ chanical and sales engine 33 sales ©" 
molded for life into live BRIDGEPORT 1, CONN. bar Corporation, and in 195^ ager io 
sponge rubber Est. 1837 gineer and western mE jen From 

Represented in Canada by the Waugh Equipment ӨП plo 


THE HOLDEN CO., LTD., Montreal, Toronto, Winnipeg and Vancoucer, B. C. 1938 to 1941, Mr. Watson was € 
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STRIPPING TWO CAR 


WHEELS SIMULTANEOUSLY AT N.Y.O. & W.R.R. SHOPS, MIDDLETOWN, М Y. 


Ihe Chambersburg Duplex Car Wheel Press 
strips both wheels of standard pairs simul- 
taneously. The floor-to-floor time—frequently 
ocked at 42 seconds and averaging less than 
minute —is unequalled by any other method. 


CING GEAR PROTECTOR PREPARATORY TO STRIPPING DIESEL WHEEL 


Details in Bulletin 18-L-8 


CHAMBERSBURG 
ENGINEERING CO. 


CHAMBERSBURG, PA. 


LIFT FASTER... 


ROEBLING 


nd ' —— — 
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USED IN DIRECT CONTACT WITH THE LOAD 


"TIME IS MONEY” ... and you can 
often save both with Roebling "Flat- 
weave" Slings. For one thing, "Flat- 
weaves” are easy to handle . . . they 
pass readily through and under loads. 
For another, they can be used without 
fittings . . . thus permitting all hoisting 


effort to be applied to the load itself. 

In “Flatweave” Slings six wire ropes 
are woven together side by side to form 
a wide, flat surface. This is an exclusive 
Roebling development and provides a 
broad bearing area that prolongs the 
life of the sling. Loops at each end of 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST 
* ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. ж Chicago, 5525 W. Roosevelt Rd. ж Cleveland, 701 


Roebling 
"Flatweave" 
Wire Rope 

Slings 


the sling can be slipped over hooks and 
lugs or used as chokers. 

Get the full story of Roebling "Flat- 
weave" Slings, along with data on the 
full Roebling line—an economical sling 
for every moving, hoisting and loading 
job. It’s all in the “Roebling Sling Data 
Book" . . . yours on request. John A. 
Roebling’s Sons Company, Trenton 2, 
New Jersey. 


St. Clair Ave., N. E. ж Denver, 1635 17th St. ж Houston, 6216 Navigation Blvd. ж Los Angeles, 216 ROE ES L É [| © 
5. Alameda St. ж New York, 19 Rector St. ж Philadelphia, 12 S. 12th St. * Pittsburgh, 855 W. North 


Ave. ж Portland, Ore., 1032 №. W. l4th Ave. * San Francisco, 1740 17th St. * Seattle, 900 First Ave. 


тт A CENTURY OF CONFIDENCE x 


RAILWAY MECHANICAL ENGINEER 


by Manning, Maxwell & Moore. In the 
latter year he returned to Waugh Equip- 
ment as assistant to the president and 
vice-president, and in May, 1948, joined 
the railway equipment division of the 
American. Welding & Manufacturing 
Co. Several months later he became 
associated with the Hulson Company. 

Mr. Douglas was previously assistant 
vice-president—freight traffic of the New 
York Central at Chicago. 

* 

SKF Inpustries.—Stuart Н. Smith, 
formerly assistant district manager of 
the Detroit, Mich., office of SKF Indus- 
tries, has been appointed Cincinnati, 
Ohio, district manager. The following 
have been appointed field representa- 
tives: C. М. Benson and D. B. Eden, 
Boston, Mass.; A. R. Ehrnschwender, 
Cincinnati; J. T. Paradise, Atlanta, Ga., 
and G. L. Hansen, Portland, Ore. 


* 

Union Aspestos & RUBBER COM- 
pANY.—W.. Н. Fehrs has been appointed 
a vice-president of the Union Asbestos 
& Rubber Company, with headquarters 
in the company’s main office in Chicago. 
Mr. Fehrs, before joining the Union 
Asbestos & Rubber Company in May, 


W. H. Fehrs 


1928, had been employed in the mechani- 
cal engineering department of the Union 
Pacific at Omaha, Neb., for 12 years. 
He was a member of the railroad sales 
department of Union Asbestos until 
1932, when he became manager of au- 
tomotive sales. In 1939 he was ap- 
pointed assistant to the vice-president. 
Later in 1939 he became manager of 
the company's Cicero, Ill., plant. 


Reep Rotter Bir Company, CLECO 
Division. — B. O. Stoothoff has been 
appointed special representative of the 
Cleco Division of the Reed Roller Bit 
Company, with headquarters at 431 
Temple Bar building, Cincinnati, Ohio. 
Mr. Stoothoff will act as liaison be- 
tween the general sales office in Houston, 
Tex., and local dealer organizations. 

* 

AMERICAN STEEL & WIRE COMPANY. 
—The American Steel & Wire Com- 
pany, a subsidiary of the United States 
Steel Corporation, has established a sep- 
arate stainless-steel sales division, to be 
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ВЕАТТҮ Мо. 11-В Heavy 
Duty Punch widely used in 
railroad industry. 


BEATTY combination Press 
Brake & Flanger does flang- 
ing, V-bending, pressing, 
forming, straightening. 


BEATTY CoPunShear, one 
unit does coping, punching, 
shearing. 


BEATTY Hydraulic Vertical 
Bulldozer for heavy form- 
ing and pressing. 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


were WISE 


TO A LOT OF 
PRODUCTION PROBLEMS 


BEATTY-engineered heavy metal 
working equipment is on the job 
in hundreds of important plants, 
doing a wide variety of jobs. 
Yet, each machine is individual- 
ly engineered to do its specific 
task better, faster, at less cost. 
This wide range of experience is 
your assurance of expert coun- 
sel, advanced engineering, fin- 
est quality construction. There’s 
a better way to handle any 
heavy metal fabricating prob- 
lem. Our job is to help you find 
that better way. If you have a 


problem, write us. We may 


have the answer. 


NMERE'S A 


[3 "ND. 
АО M xX 


MACHINE AND 
Y MFG. COMPANY 


HAMMOND, INDIANA 


(127 Adv.) 173 


Put [FLEXIBILITY 


into your Cleaning 


and Obtain Cleaner Work 
e and Much Lower 
Over-All Costs 


MAGNUS AJA-DIP 
CLEANING MACHINES 


have shown that they do a more thorough cleaning job 
in less time . . . with less costly labor, and on a more 
flexible basis than by any other methods now in use 
in railroad shops. 

They are used, along with the Magnus Cleaners best 
adapted to the individual cleaning operation, on all 
kinds of units and parts, including: 

Air Filters Signal Elements 

Compressors Electrical Equipment 

Diesel Blocks and Parts Steam Locomotive Parts 


Railroad users report savings like these: "Parts are 
ready for reinstallation in one-fourth the time formerly 
required." “70% saved in time with a 10% increase in 
output." "Clean in 45 minutes loads that formerly took 
8 hours." "One 8-hour shift turns out miscellaneous 
cleaned parts that used to take 36 hours.” 


Nine of the big roads are depending on Magnus 
Aja-Dip Machines and Magnus Chemicals for many of 
their cleaning operations. It will pay you to write for 
Bulletin #407 to see what Magnus can do for you. 


Magnus on Other Cleaning Jobs 


There are specialized Magnus Cleaners for many other 
railroad operations where cleaning machines are по! 
involved, such as: 


Coach Washing, Interior and Exterior * Floor 
Cleaning, All Types * Freight and Refrig- 
erator Car Cleaning * Upholstery Cleaning 


These Cleaners are also worth looking into! 


MAGNUS CHEMICAL COMPANY • 77 South Ave., Garwood, М. J. 
In Canada — Magnus Chemicals, Ltd., 4040 Rue Masson, Montreal 36, Que. 
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tive for E. I. du Pont de Nemours & Co., 
with headquarters at Philadelphia, Pa., 
has retired. Mr. Lynn joined du Pont 
in 1917 as a correspondent for indus- 
trial and railway sales in the Phila- 
delphia office. Since 1922 he has been 
a sales representative, specializing in 
paints, varnishes, enamels and lacquers 
for railroads. 


Vapor Heating Corporation, Chicago, 
has opened an office at Houston, Tex. 
in charge of J. T. Elwood, who was for- 
merly located at St. Louis, Mo. 


ager, Railway Division, Timken Roller 
Bearing Company, died on February 13 
in the Altman Hospital, Canton, Ohio, 
after an illness of two weeks. Mr. 
Sanders was born on February 4, 1 3, 
in Cedartown, Ga. He attended the 
Cedartown High School and Mercer 
University (1915) and was a licens 

mechanical engineer in New 
Ohio. He began his career as an ap- 
prentice machinist in the locomotive 


Bibb Manufacturing Company 2 to 
as a machinist and draftsman. n 


chinist in the locomotive rep 
the Atlantic Coast Line. Later m ^ 


the A.C.L. at Wilmington, N.C. n 
he was commissioned al 
U.S. Army. He served with the A7 
lery in France unt 
when he served wit 
gineers and Division of Constr 


Training Center at F 


known as the stainless steel products 
sales division. Banks E. Eudy has been 
appointed manager of the new division 
and C. Richard Horwedel has been ap- 
pointed assistant manager. 


+ 


HrL1-CoiL Corporation.—Walter D. 


DeLamater has been elected a vice- 
president of the Heli-Coil Corporation 
of Long Island City, N. Y. 


* 


CuaRLES A. Lynn, sales representa- 


* 


Vapor HEATING ConPoRATION.—The 


Obituary 


Water C. SANDERS, general man- 


York and 


shops of the Central of Georgia a] a 
Cedartown in 1908. In 1912 he became ; 
sub-foreman and shop draftsman, loco- | 
motives and cars, at the Macon ( n һ 
shops. In 1915 he was employed by 0€ | y 


t Macon 


Ga., as а me 
air shops ^! 


h the 18th US. 


à the Unité 
Bordeaux. Upon his return yh Айт 


States he was assigne 
il- 
to help make a study of гайн} hs 
lery operations in the Unte ~an 
During 1918-19 he prepare fiers dí 
instructed artillery studen a 
West Point. Mr. Sanders Ж? 5 
railroad work in 1920 as leading i 
draftsman, designer and speci MAE 
neer in the rolling stock division 9 ^. | S 
equipment engineering ү 
the New York Central at he Tit 
He became associated wit! t 73 ир 
Roller Bearing Company 1 : am ¥2 
gineer of railway equipmen 
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“Ме Line of Least 
Resistance 


МЕТОЮ 
0—06 < meets 


the needs of an industry-wide variety 
of requirements in structural details. 


Three standard combinations of metal 
and plywood, and ten standard edge 
types for producing air- and moisture- 
proof seals, are available. 


These are the basis of the MET-L- WOOD 
line, variations of which can be pro- 
duced to order. 


It's a line that contributes 
importantly to many of 
industry's outstanding 
new products . . . a line 
of least resistance to the 
fulfillment of progressive 
needs. 


Above are various per- орао Plywood with metal 
manent air- and mois- : S bonded to one surface. 
ture-proof edge sealing 
types. 

Plywood with metal 


bonded to both surfaces. 
Curved panels, 


within limits, can 
be made to order. Be X Plywood-surfaced metal 
i = пег. 


The members of our engineering staff are specialists in the 
application of MET-L-WOOD. This staff is at all times avail- 
able to help you design and produce better and less costly 
products with MET-L-WOOD. 


MET-L-WOOD Conronation 


6755 West 65th Street, Chicago 38, Illinois 
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— 
As advertised in TIME and NEWSWEEK 


1. BREATHING HEAVILY! The air 
you breathe in a week's time 
weighs more than you до! 


FOILED 
AGAIN / 


2. WHAT'S YOUR TYPE? Hun- 
dreds of types of filters 
to remove dirt from the 
air and contamination 
from liquids have been 
developed by Air-Maze, 
the filter engineers. 


3. AIR-MINDED HOTELS! To give you 
the utmost in comfort, thousands 
of leading hotels, restaurants, trains 
and office buildings keep their air 
clean and pure with Air-Maze 
filters—first choice of ventilating 
engineers and architects. 


WHETHER YOU build or use engines, com- 
pressors, air conditioning and ventilating 
equipment, or any device using air or liquids 
— the chances are there is ап Air-Maze 
engineered filter to serve you better. Repre- 
sentatives in all principal cities, or write 
Air-Maze Corporation, Cleveland 5, Ohio. 


The Filter Engineers 


AIR FILTERS LIQUID FILTERS 
SILENCERS 


SPARK ARRESTERS 
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GREASE FILTERS 


OIL SEPARATORS 


| appointed general manager, Railway Di- 
vision, in 1927. Mr. Sanders had been 
admitted to practice law before many 
U.S. and State courts, including the U.S. 
Supreme Court. He was a lieutenant 
colonel in the U.S. Army Reserve Corps 
and had been commended by the assist- 
ant secretary of war for the prepara- 
tion of a General Transportation Plan 
{от a National Emergency for the 


War Department. He held memberships 
including 


in many associations, the 


W. C. Sanders 


Railway Supply Manufacturers’ Asso- 
ciation, of which he had been an execu- 
tive committee member and chairman of 
the Export Committee. He had served 
on the General Committee of, and as 
chairman of the Executive Committee 
of the Railroad Division, American So- 
ciety of Mechanical Engineers. 


Personal 
Mention 


General 


GEoRGE A. Howarp, general inspec- 
tor, shop methods, of the Canadian 
National at Montreal, Que., has been 
appointed as mechanical engineer, shop 
methods, with headquarters at Montreal. 


RoLLIN J. CHINN, general foreman of 
the Illinois Central at Memphis, Tenn., 
has been appointed assistant to the gen- 
eral superintendent of equipment with 
headquarters at Chicago. 


C. O. BuTLER, master mechanic of the 
Atlantic Coast Line at Rocky Mount, 
N. C., has been appointed superintendent 
motive power, western division, with 
headquarters at Fitzgerald, Ga. 


CHICAGO GREAT WESTERN 

The following changes have been made 
in the operating department of the Chi- 
cago Great Western at Oelwein, Iowa, 
resulting from the merger of the locomo- 
tive and car departments: T. Olson, 
superintendent of motive power, has 
been appointed superintendent of motive 
power and equipment, and L. E. Hil- 


INSTANT, DIRECT 
Temperature Readings 


Accurate to within а 
Fraction of a Scale 
Division W 

: zy 


Specify XACTEMP 

PYROMETERS wher- 
ever a quick, accurate 
temperature determina- 
tion is needed. Used 
forsurfacetemperatures 
of welds, welded rail 
ends, billets, slabs, 
heated rollers, forgings, 
ovens, hot plates, fur- 
nace walls —for general 
inspection in furnaces, 
lead and salt pots, galvanizing tanks, 
core ovens, type metal, etc. Long-life 
cast aluminum and brass construction. 
Medium resistance, fast-acting indica- 
tor, provided with Alnico V magnet— 
direct reading dial starts at 50° F. or 
60? F. Simple, easy to operate—no ad- 
justments necessary—always ready for 
use. Will take most types of thermo- 
couples. A full line of thermocouples 
available from stock. 


FOUR MODELS 


Catalog No. Range Thermocouple 
LT 800 60-800 F. lron-Constantan 
LT 810 60-1200 F.  lron-Constantan 
{Т 820 60-1600 F.  lron-Constantan 
LT 830 50-2500 F. Chromel-Alumel 
PRICE WITHOUT 
THERMOCOUPLE $3959 


Ask also about XACTEMP PYROMETERS for tak- 
ing temperatures of molten non-ferrous metols 


CLAUD S. GORDON CO. 


Specialists for 33 Years in the Heo! Treating 
ond Temperature Control Field 

Dept. 27 e 3000 South Wallace St., Chicago 16, Ш. 

Dept. 27 e 7016 Euclid Avenue © Cleveland 3, Ohie 
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SPICER CONTINUOUS SERVICE 
KEEPS GENERATORS HUMMING 
---on all types of Railway Cars!  - 


Old cars, new cars... standard axle, large axle... no matter what the application, look to Spicer for 
the Railway Generator Drive that will fill the need! The Spicer Generator Drive now is keeping 
generators humming on more than 50 railroads. 


The capacity of these drives has been increased to take care of the larger generators, 
and they may be used with the A. A. R. standard turned or ground axle and are 
interchangeable for all sizes of axles up to 6x 11. 


Spicer has engineered 45 years of experience into these Positive Generator 

Drives, to produce the most efficient, most economical, most adapt- 

| able Drives ever made! Write for full information on what 

easy-to-apply Spicer Positive Generator 
Drives can do for your ‘ 

railroad! 


RAILWAY TYPE PROPELLER SHAFT 
HYPOID GEAR UNIT 
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Cross Section of Spicer Positive Generator Drive Installed 


45 YEARS OF 


Aiea ar ositive Generator Drive 


d Manufactured, Sold and Serviced by SPICER MANUFACTURING 
Division of Dana Corporation * TOLEDO 1, OHIO 
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¥ For Round 


: Uniformly | 


|». MICROHO 


snd Siti а 
Sized and Finish 
NIN 


MICROMATIC MICROHONING TOOLS 


in the range of bore diameter sizes from 


V4" to 42", 


and up to 75 feet long, correct error and generate final 
roundness and straightness within limits of .0001" to .0003", 
either by AUTOMATIC or operator control —remove up to 


.080" stock at rates up to .012" per minute on diameter— 


and any desired type of surface finish. They are designed 


and constructed to meet the needs of economical pre- 


cision production. 


*Trodemark Reg. U.S, Patent Office. 


c 


Los Angeles, Calif. • Houston, 
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We can mail further information. 


i 


MICROMATIC HONE CORPORATION 


8100 SCHOOLCRAFT AVE. * 


DETROIT 4, MICHIGAN 
Texas • Rockford, Ill. • Guilford, Conn. • Brantford, Ont., Can. 


sabeck, superintendent of the car depart- 
ment, has been appointed supervisor of 
car equipment. 


R. Н. ManQvar has been appointed 
general superintendent motive power 
and equipment of the Illinois Termi- 
nal, with headquarters in St. Louis, Mo. 


Harry S. Marsu, whose appointment 
as superintendent—car department, of 
the Missouri Pacific at St. Louis, Mo., 
was reported in the February issue, was 
born on May 10, 1898, at Carlyle, Ill. He 
began his railroad career in August, 
1915, as a car clerk in the employ of the 
Chicago & North Western and later 
served in various positions in the car 
department until May, 1917, when he 
entered the United States Army as a 
cavalryman. In September, 1919, he re- 
turned to the car department of the C. & 


Harry S. Marsh 


N. W. In November, 1924, he became 
assistant foreman for the M. P. at De- 
Soto, Mo. He was subsequently advance 
through various positions to that of pas- 
senger car foreman at North Little Rock. 
Ark., in March, 1935, and to general car 
inspector at St. Louis in 1936. Mr. 
Marsh was appointed general freight 
and passenger-car foreman at М 
Little Rock in September, 1940, ar 
car inspector at St. Louis in May, 19. 
and assistant superintendent—cat © 
partment at St. Louis in August, 194. 


CHARLES ORMONDE BurLER, mast 
mechanic of the Atlantic Coast Line à 
Rocky Mount, N.C., has been appoint 
superintendent of motive power wi 
headquarters at Fitzgerald, Бө, Mr. OY 


a graduate "Ж, 


^ z aro 
mechanical engineering of t 
lina State College 1n 1922. 6€ "wm 
C. L. in June 5, 


Jumbi 


s ma 
to the A.C.L. at big ae 
chinist in January, 1925, ane n 
to Waycross, Ga., the following т i 
Mr. Butler became shop 18р d 


November, 1923; machinist v 10% 
1933: lead man on Marc, у 


rang foreman on October : , 
jus 1, 1938, he became night eng” 


Roilway Mecho ARCH. 1 


la Any Shop/ 


at's go back to fundamentali! 


HAT is the primary economic function of a machine tool? 
Just this—to reduce production costs. The Bullard Cut 
er is doing this job all along the line in many railroad shops. 
machine is a far-reaching advancement in machine design 
construction with many important profit-making features. The 
Master embodies the latest developments in operation with a 
"Бре that includes a range of feeds and speeds for full and 
ficient use of carbide tools. It has the necessary rigidity, ac- 
cy, metal removing ability, and a new convenience in handling 
will assure profitable production on single piece jobs or on 
longer runs. The Cut Master is noted for its handling of 75 sati 
cent of railroad boring and turning jobs in 50% less time. | Bullard 
accompanying photographs show a Bullard 42” Cut Master 
К" | Cut Master 


ining all operations on a cast steel crosshead—boring hole 


“F wrist pin and facing inside surface of crosshead to accommo- 
‘ite the front end of the main rod. V i L 
e ө e 


FHE BULLARD COMPANY 


For Long Efficient Service, SPECIFY 


JOHNSION 


BLOWERS 


LOW PRESSURE, DIRECT CONNECTED 
Simple, efficient, compact, dependable. 


BURNERS 


OIL and GAS. "REVERSE BLAST" 
Mixes ALL the fuel with ALL the air. 


RIVET FORGES 


Economical Vacuum Oil Burner; no oil 
valve to clog. Approved and listed as 
Standard by U.L. 


FURNACES 


Forging, Flue Welding, Spring, Plate 
and Car Type, also FIRE LIGHTERS, 
TIRE HEATERS, etc. 


ДЕ Ету 


- THE 
Ч MANUFACTURING CO. 
| 
JOHNSION) JOHNSION 2825 EAST HENNEPIN AVE. 
i > MINNEAPOLIS 13, MINN. 


CEN DADDY 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 


HOISTS 


—MULTIPLY MANPOWER Extremely easy to 
operate, they help workmen do 
more work, faster, easier. Ruggedly 
built to handle wider range of jobs. 


—COST LESS TO USE Moderately priced, 
Coffing Ratchet-Lever Hoists have 
many parts of drop-forged, heat- 
treated alloy steel, other long-life 
features to hold down replacement 
and maintenance costs. 


—HELP RAISE SAFETY STANDARDS Coffing 
safety features include dual ratchet AMAZING HOIST-JACK 
and paw] assembly that cannot slip IS A HOIST— 
or drop load; “Safety-Load” handle A JACK—A PULLER 


to avoid dangerous overloading. КС aseldl tools In 7 


WRITE FOR BULLETIN HSP-4, giving full Built in two sizes, 
information on nine models of the 2000 Ib. and 4000 lb. to 
Safety-Pull hoist— 34 to 15 tons capacity. handle scores of jobs. 
See how they can help your workmen Send for Bulletin HHJ. 
do more jobs—faster, easier, safer. 


COFFING HOIST COMPANY * Danville, Ill. 


ELECTRIC, SPUR-GEARED AND DIFFERENTIAL CHAIN HOISTS; 
"MIGHTY MIDGET" PULLERS; LOAD BINDERS 
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| house foreman at Lakeland, Fla.; on 
| June 16, 1939, day enginehouse foreman, 
and on August 1, 1941, general foreman. 
Mr. Butler entered military service in 
July, 1942, returning to the A.C.L. on 
December 28, 1946, as master mechanic 
at Florence, S.C., and transferring to 
Rocky Mount, N.C., on March 1, 1948. 


D. L. Воксневт has been appointed 
assistant mechanical superintendent of 
the Minneapolis, St. Paul & Sault Ste. 
Marie, with headquarters at Minneapolis, 
Minn. 


E. J. Harry, JR., enginehouse fore- 
man of the Atlantic Coast Line at Rocky 
Mount, N.C., has been appointed general 
mechanical inspector, with headquarters 
at Wilmington, N.C. 


C. Е. GuccisBERG, assistant mechani- 
cal superintendent of the Minneapolis, 
St. Paul & Sault Ste. Marie at Minne- 
apolis, Minn., has been appointed me- 
chanical superintendent at Minneapolis. 


Car Department 


Reep Haag, general foreman of the 
car department of the Delaware, Lacka- 
wanna & Western at Scranton, Pa., has 
been appointed shop superintendent of 
the Keyser Valley shops. The position 
of general foreman has been abolished. 


WALTER MERSEREAU, car foreman of 
the Canadian National at Napadogan, 
N. B., has retired. 


J. A. J. ARSENAULT has been appointed 
car foreman of the Canadian National 
at Napadogan, N. B. 


Cuicaco, MILWAUKEE, ST. PAUL & 
PACIFIC. 

The position of chief mechanical offi- 
cer of the C.M.St.P.&P. at Milwaukee, 
Wis., held by F. K. Nystrom until 
his retirement on January 31, as noted 
in the February issue, has been abol- 
ished, and the following changes have 
become effective in the mechanical de- 
partment at Milwaukee : 

A. G. Hoppe, general superintendent 
locomotive and car department, has been 
| appointed general superinteņdent loco- 

motive department. The former posi- 

tion has been abolished. 

A. V. Nystrom, assistant general su- 
| perintendent locomotive and car depart- 
ment, has been appointed assistant to 
superintendent car department. The for- 
mer position has been abolished. 

V. L. Green, assistant mechanical en- 
gineer, has been appointed assistant su- 
perintendent car department. 

J. A. Deppe and F. A. Shoulty con- 
tinue as superintendent car department 
and assistant superintendent car depart- 
ment, respectively. 


Electrical 


WiLLIAM Henry Mims has been ap- 
pointed electrical engineer of the Central 
of Georgia, with headquarters at Savan- 
nah, Ga. Mr. Mims is a graduate of 
Auburn Polytechnic Institute. He en- 
tered the service of the Central of Geor- 


Railway Mechanical Engineer 
d MARCH. 194 


и THE LOGICAL INSTALLATION for ALL FREIGHT EQUIPMENT 


gia in 1944 and has served, successively 
as assistant shop engineer and shop en- 
gineer at Macon, Ga., and as assistant 
| mechanical engineer and assistant gen- 
eral foreman at the Savannah shops. 


Master Mechanics and Road 
Foremen 


Н. R. Martin has been appointed 
master mechanic of the New York 
Central with jurisdiction over the In- 
diana division and headquarters at 
Indianapolis, Ind. 


C. M. СОЕРЕЕ has been appointed as- 
sistant master mechanic of the New York 
Central, with jurisdiction over the In- 
diana division and headquarters at In- 
dianapolis, Ind. 


P. J. McLean has been appointed as- 
sistant master mechanic of the Michigan 
Central ( N. Y.C.) at St. Thomas, Ont. 


W. C. SrAwciL, general foreman of 
the Atlantic Coast Line at Jacksonville, 
Fla., has been appointed master mechanic 
at Jacksonville. 


E. D. Devaney has been appointed 
road foreman of engines of the Atlanta 
& West Point, the Western of Alabama, 
| the Georgia Railroad, and Atlanta Joint 
| Terminals, with headquarters at Augus- 
Complete literature on Dudg- ta, Ga. 


, А d | eon products — expanders, 
ү Е s hydraulic pumps and jacks — S 1 
MFRS. O SINCE 1853 © - Ver pel нча ач edit J. Н. Zacury has been appointed road 
inquiries to Department foreman of engines of the Atlanta & 


24 COLUMBIA STREET, NEW YORK 2, М.) 


West Point, the Western of Alabama, 
Georgia Railroad. and Atlanta Joint 
Terminals, with headquarters at Mont- 
gomery, Ala. 


Н. L. Haccarp, master mechanic of 
the New York Central, with jurisdiction 
over the Indiana division and headquar- 


INTERNAL BELL RINGER 
AND OPERATING VALVE ters at Indianapolis, Ind., has been trans- 


The VILOCO Internal Bell Ringer is at Matoon, Ill., with jurisdiction over 
applicable to all sizes of bells from the Illinois division. 
the 12” diesel bell to the larger steam 
locomotive sizes. This ringer has a oad | of engines ot 

National, with jurisdiction over the 


hardened stainless steel Hornepayne division and headquarters at 
piston, precision ground; Hornepayne, Ont. 


has fulcrum pin fixed » R. J. Mauer, acting assistant road 
clapper revolving on foreman of engines, Eastern division of 
Oilite Bearings and the Pennsylvania at Conway, Pa., has 
has steel stud for se- been appointed assistant road foreman of 

: engines, Eastern division, with head- 
curing to bracket. 


| quarters at Conway. 
The VILOCO Operat- 2 г г 
E. J. JENNINGs, acting road foreman 


Ing Valve is especially of engines, Buffalo division, of the 
designed to operate Pennsylvania at Buffalo, N.Y., has been 
this ringer. It has a flat appointed road foreman of engines, Buf- 
seated cam type rotor falo division, with headquarters at Buf- 


Е 2 falo. 
which provides control сж 
of bell ringer cadence 


A. S. LincMan has been appointed 
road foreman of engines of the Canadian 


Н. P. Ruck, car foreman, Indian- 
З apolis division of the Pennsylvania, has 
without the use of a been appointed assistant master mechanic 
needle valve adjustment. of the Pittsburgh-Conemaugh- Mononga- 
hela divisions, with headquarters at Pit- 
cairn, Pa. 


VILOCO RAILWAY EQUIPMENT CO. 


332 S. Michigan Avenue • Chicago 4, Illinois 


І. B. Scorr, acting assistant road fore- 
man of engines, Eastern division, of the 
Pennsylvania at Wellsville, Ohio, has 
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In Detroit Testing Laboratory test to 
determine cantilever strength, 11,000 lbs. 
of pig iron were loaded on a panel con- 
sisting of three NAILABLE STEEL FLOORING 
boxcar channels welded side by side. The 
cantilever span was 30”. Under this floor 
load of 733 pounds per square foot—far 
in excess of heaviest freight loading— the 
NAILABLE STEEL FLOORING section hadn't 


STOP DANGEROUS AND COSTLY 
BOXCAR FLOOR BREAK-THROUGH 
SUUS ]H м5 у 3 


& 


йй, ai, ai, Б. 


4 2x v 
tn cioe aiii dll 


In actual use as well as in laboratory tests 
it has been proved that NAILABLE STEEL 
FLOORING can't break through under 
any kind of heavy freight. Boxcars with 
NAILABLE STEEL FLOORING have safely 
hauled heavy copper cakes, automobile 
engines, highly concentrated loads of sheet 
steel and tinplate as well as hundreds of 
other commodities. 


No Fork Truck Break-Throughs Either 


NAILABLE STEEL FLOORING supports the 
biggest fork trucks, too, which so often 
break through conventional floors. For 
example, 23 cars are spotted each day at the 
Wabash Railroad’s Ford Loading Dock in 
Detroit. Although they’re all new or recently 
rebuilt, an average of five or six cars per 
day come in with large holes somewhere 


j^ dili; 


throughout the length of the floor where 
fork trucks have broken through. 


Durability Means Low Maintenance . . . 
Low Operating Costs 


NAILABLE STEEL FLOORING stops the break- 
throughs—and a good many other common 
floor troubles. It isn't chewed up by pinch 
bars or rough freight. Although nails are 
tightly clinched, they don’t tear, splinter or 
deform the floor. All this adds up to lower 
maintenance costs—and lower operating 
costs as well. When floors stay in good con- 
dition for all types of freight, cars require 
less switching and empty movement. 


To eliminate dangerous break-throughs 
and reduce maintenance costs, specify 
NAILABLE STEEL FLOORING for the next 
boxcars you build or rebuild. 


GREAT LAKES STEEL CORPORATION 


Steel Floor Division • 3576 Penobscot Building * Detroit 26, Michigan - 
UNIT OF NATIONAL STEEL CORPORATION 
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even reached the yield point. 


ae a OUD. 


"Many delays and poten- 
tial accidents have oc- 
curred and are continu- 
ing to occur, due to pig 
iron, lead, copper bars 
and similar commodities 
breaking through box- 
car floors . . . this con- 
dition . . . is due to the 
type of equipment se- 
lected for this type of 
loading.” (Car Depart- 
ment Officers Associa- 
tion Report by Commit- 
tee on Preparation of 
Freight Cars, September 
20, 1948) 


NAILABLE 
STEEL FLOORING 


| 
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Keep Your 


SPERRY 
HYDRAULIC 
PISTON ROD PARTER 


Operating at 
Maximum Efficiency 


Uus 


All Parts Now Available 


You'll find that overhauling and 
replacing worn parts on your 
Sperry Hydraulic Piston Rod 
Parter pays dollar-and-cents divi- 
dends in your round house. Check 
today, and order any of these 
parts you need direct from Sperry: 


Pressure Valve P-10 
Pump Plunger Packing P-5 


By-Pass Valve Packing Р-16 
Ram Cup Packing T-4, L-4 
Relief Valve Discs T-14 


and all other parts 


SAVES Heating, 
Hammering and Time 


* Separates piston rod from cross head 
quickly. 

e Reduces labor. One man does the 
job. 

e Exerts 150 to 250 tons of hydraulic 
pressure against end of rod. 

e Easy to set up and operate—no 
wedges, no loose filler blocks. 

e Prevents injuries to workers. Cannot 
damage piston rod. 

For full information on the fast, eco- 
nomical Sperry Hydraulic Piston Rod 
Parter, write for Bulletin 5000. C-3 


<ET> 


SPERRY PRODUCTS, INC. 


DANBURY, CONN. 


SP-145 
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been appointed assistant road foreman 
of engines, Eastern division, with head- 
quarters at Wellsville. 


L. Н. Cooper, master mechanic of the 
Atlantic Coast Line at Jacksonville, Fla., 
has been appointed master mechanic at 
Rocky Mount, N. C. 


H. R. MARTIN, assistant master me- 
chanic of the New York Central at Mat- 
toon, Ill, has been appointed master 
mechanic with headquarters at Indian- 
apolis, Ind. The position assistant master 
mechanic at Mattoon has been abolished. 


Н. L. HAGGARD, master mechanic of 
the New York Central at Indianapolis, 
Ind., has been transferred to Mattoon, 
Ill. 


E. J. BuckBEE, master mechanic of the 
New York Central at Mattoon, Ill., has 
retired after 47 years of service. 


Cuicaco, MILWAUKEE, Sr. PAUL & 
PACIFIC. i 

The locomotive department of the 
C.M.St.P.&P. has been diviaded into 
four districts, to be known, respectively, 
as the Chicago, Milwaukee, Minne- 
apolis (Minn.), and Tacoma (Wash.) 
districts. Personnel changes resulting 
from this move are as follows: 

L. H. Rabun, division master mechanic 
at Savanna, Ill., has been appointed dis- 
trict master mechanic at Chicago, with 
jurisdiction over all locomotive depart- 
ment activities in the Chicago district. 

L. H. Koch, assistant division master 
mechanic at Bensenville, Ill., has been 
appointed master mechanic at Chicago. 

IV. W. Henderson, division master 
mechanic at Marion, Iowa, has been 
appointed master mechanic at Savanna. 

R. E. Magnuson, assistant division 
master mechanic at West Clinton, Ind., 
has been transferred to Bensenville. 

B. L. Lebow, enginehouse foreman at 
West Clinton, has been appointed assist- 
ant master mechanic there. 

C. G. Benkendorf, shop superintendent 
at Milwaukee, has been appointed dis- 
trict master mechanic at that point, with 
jurisdiction over all locomotive depart- 
ment matters in the Milwaukee district. 

W. W. Bates, assistant superintendent 
of motive power (Diesel operation) at 
Milwaukee, has been appointed master 
mechanic there. 

A. M. Hagen, assistant shop superin- 
tendent at Milwaukee, has been ap- 
pointed also the master mechanic at 
Milwaukee. 

H. S. Roe continues as master me- 
chanic at Milwaukee, as does W. J. 
Hughes at Beloit, Wis. 

J. L. Brossard, assistant superintend- 
ent of motive power at Milwaukee, has 
been appointed district master mechanic 
at Minneapolis, with jurisdiction over 
all locomotive department activities in 
the Minneapolis district. 

M. A. Walsh continues as master me- 
chanic at Miles City, Mont., as do E. L. 
Grote at Mason City, Iowa, and R. C. 
Hempstead at LaCrosse, Wis. 

H. C. Pottsmith has been appointed 
master mechanic at Minneapolis. 

Barry Glen, division master mechanic 


at Chicago, has been appointed district 
master mechanic at Tacoma, with juris- 
diction over all locomotive department 
activities in the Tacoma district. 

G. J. Johnston, division master me- 
chanic at Spokane, Wash., has been ap- 
pointed master mechanic at Tacoma. 

H. W. Williams, division master me- 
chanic at Tacoma, has been appointed 
assistant master mechanic there. 

W. E. Brautigan continues as master 
mechanic at Deer Lodge, Mont. 

А. W. Hallenburg has been appointed 
the assistant master mechanic at Deer 
Lodge. 


Shop and Enginehouse 


J. A. RonERGE, locomotive foreman of 
the Canadian National at Parent, Que., 
has been appointed locomotive foreman 
at Chauvigny, Que. 


FREDERICK J. Harris has been ap- 
pointed general inspector, shop methods, 
of the Canadian National, with head- 
quarters at Montreal, Que. 


J. D. Kirovac, locomotive and car 
foreman of the Canadian National at 
Taschereau, Que., has been appointed 
locomotive foreman at Parent, Que. 


Jous Wricut McLeEop, JR., assistant 
mechanical engineer of the Central of 
Georgia, has been appointed assistant 
general foreman of the Savannah, Ga., 
shops. 


J. Stmarp, locomotive foreman of the 
Canadian National at Chauvigny, Que., 
has retired. 


J. A. T. SLATER, assistant foreman of 
the Canadian National at Monk, Que., 
has been appointed locomotive foreman 
at Taschereau, Que. 


A. M. ScHULER, gang foreman at the 
Shire, Oaks, Pa., enginehouse of the 
Pennsylvania, has been appointed assis- 
tant foreman, Shire Oaks enginehouse, 
Monongahela division. 


A. P. Stewart, general boiler foreman 
of the Canadian Pacific at Ogden, Alta., 
has been appointed assistant general 
boiler inspector, with headquarters at 
Calgary, Alta. 


СЕОКСЕ A. Howarp, general inspector, 
shop methods of the Canadian National 
at Montreal, Que., has been appointed 
mechanical engineer, shop methods, with 
headquarters at Montreal, Que. 


Е. J. Harris, designing draftsman of 
the Canadian National, has been appoint- 
ed general inspector shop methods, with 
headquarters at Montreal, Que. 


Obituary z 


CHanLEs T. RiPLEv, who was chief 
mechanical engineer of the Atchison, 
Topeka & Santa Fe at Chicago until 
1937, and who subsequently served as 
chief engineer of the Wrought Steel 
Wheel Industry in that city until his re- 
tirement in 1946, died at South Leguna, 
Calif., on February 6. 
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THAT'S ALL THERE IS TO A 
UNIT TRUCK — no hangers — 
no hanger pins— no cotters 
—no safety supports—no 
other supplementary devices 
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CINCINNATI NO:2 — 
CUTTER GRINDER 


Sharpens a wide 
variety of cutters 


CINCINNATI No, 2 Cutter 
and Tool Grinder sharp- 
ening a large toper 
reamer. 


| There's no better machine to sharpen a wide variety of railway 
| shop cutters than a CINCINNATI No. 2 Cutter and Tool Grinder. 
| This machine has many features, and extra attachments, too, 
for sharpening an exceptionally wide variety of cutters. Three 
extremes are shown here: a large taper reamer, a lathe 
tool, and a shell end mill Cincinnati's sensitive antifriction 
table traverse is highly desirable for all of these jobs, and 


its rugged construction is an absolute necessity Юг 


Sharpening the с | 
of a shell end mill ot 7: 


heavy parts like the large taper reamer. Other fea- Y^ Ne: 
No. Уу 

tures provide the flexibility required for sharpening aoc duh ч 
face mills, slab mills, interlocking cutters, taps, planer ‘te 
and shaper tools, etc. For railroad shops, the machine d 
can be arranged with 36" table traverse, more than "M 
double standard figure. Write for catalog M-1618-1. 4 
"a 

It contains complete information on this versatile Sharpening anne way 
; n a CINCINNATI Ай m 

cutter and tool grinder. our ond Tool Grii x 
uj 

TN 

A 

" 

a 


CINCINNATI 9, OHIO, U.S.A. 


MILLING MACHINES . BROACHING MACHINES . CUTTER SHARPENING MACHINES 
FLAME HARDENING MACHINES e OPTICAL PROJECTION PROFILE GRINDERS e CUTTING FLUID 
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Motive Power for Hump Service 


By A. H. Candee* 


Hump yard operations require a locomotive especially 
adapted to the service—These requirements analyzed 


Ranzoan operations involve the use of many types 
and sizes of locomotives for a wide variety of pur- 
poses. One of the important members of this motive 
power family, although seldom publicized, is the 
locomotive used for gravity classification yard work, 
normally called a humper. While it is frequently 
found that many railroad operations can be adjusted 
within reasonable limits to suit any particular size 
of locomotive, humping operations usually require a 
locomotive specifically adapted to that particular 
service, and for this reason, it is seldom that the most 
economical operation results by setting back road 
power into this class of work or by the use of con- 
ventional switchers. 


Principles of Gravity Classification 


While humping requirements vary widely for differ- 
ent railroads, depending upon the physical layout of 
the yard, character of the traffic, and size of trains 
entering the receiving yard, the basic operations usu- 
ally differ little. A road locomotive hauls the train 
into a receiving yard and cuts off. The hump loco- 
motive then gets behind the train or a portion of the 
train and moves it forward up a steep grade and over 
an elevated track, or hump, where cars are cut off 
while in motion and roll down off the hump onto 
the different tracks of a classification yard, depend- 
ing upon destination. Opportunity is usually taken at 
the humping point to inspect cars and lubricate jour- 
nals while moving at the relatively low speeds of 
humping operations. and to weigh them individually 
as they roll away from the apex of the hump toward 
the classification yard. 

In order to weigh cars or to switch them to differ- 
ent classification yard tracks individually, it is neces- 
sary to separate them. This is done by dropping them 


' Transportation engincer, Westinghouse Electric Corporation. ^ 


down a steep grade as they are cut away from the 
train being humped, thus accelerating and automatic- 
ally spacing them. Fig 1 indicates the approximate 
spacing between couplers for various humping and 
terminal speeds, but it may be pointed out that the 
number of cars per minute which pass over the scales 
or the first switch is related to the train speed at the 
apex of the hump and not to the speed after accelera- 
tion. Thus, if four cars per minute pass the apex of 
the hump, four cars per minute will pass over the 
scales whether these cars are accelerated to six, eight 
or ten miles per hour or any other speed, the only 
difference being the spacing between cars. 

In general, the first slope downward from the 
apex is steep enough and long enough to accelerate 
a car to the maximum speed allowable for weighing, 
with this grade diminishing so that no further accel- 
eration occurs until after the car passes over the 
scales. Immediately thereafter, however, the tracks 
take a severe drop (three to five per cent down 
grade) to build up the car speed, usually changing 
to a somewhat less severe grade to maintain speed 
through the switches until the cut reaches the yard 
tracks. The speed of the free cars, or cuts, rolling 
from the hump to the yard is reduced as necessary 
by riders and hand brakes or by car retarders at 
several points. 


Humpers Require High Tractive Force 


Since humps must be elevated in order to acceler- 
ate cars and roll them into the classification yard, 
it usually follows that the approach to the hump from 
the receiving yard is also on a severe adverse grade. 

hus, a prime requisite of a humping locomotive is 
plenty of tractive force. In addition to that required 
for moving the train up the approach grade, surplus 
tractive force must be available for a reasonably fast 
acceleration with full tonnage on this grade after 
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an interruption of operations at the hump. Further- 
more, it is frequently necessary for the humper to 
"set" a car down against a train in the classification 
yard because of the character of its lading, which 
means that the motive power must be able to brake 
the train down and pull it back up the roll-away 
grades before resuming humping operations. As may 
be expected, high tractive force generally necessi- 
tates a large number of driving wheels. 


Horsepower Required 


In general, a humper must be a low speed, high 
tractive force locomotive, which combination nor- 
mally means relatively low power. However, since 
humping speeds are rather well defined at two or 
three miles per hour with a maximum of somewhere 
around four miles per hour, and approach speeds 
are usually at a maximum of six miles per hour. 
the maximum locomotive horsepower for steady 
upgrade moves is in direct proportion to the trac- 
tive force required. Thus: 


6 m.p.h. x Ib. T.F.! 


Approach hp. — 
375 


4 m.p.h. x Ib. T.F.! 
Humping hp. — — 
315 
i 1 The tractive force required is readily determined from train 


weights, approach, grades and curvatures and usual rolling re- 
sistance values. 


For accelerating the train from rest to the approach 
speed, however, the locomotive should be capable 
of exerting tractive force up to the slipping point 
of the wheels (say 25 per cent adhesion) from rest 
up to the maximum approach speed. The peak 
horsepower, then, is: 


Lb. loco. wt. on drivers x 0.25? x 6 m.p.h. 
Peak hp. = - =- ———————————————— 
375 


2 Driver weight in lb. times the adhesive factor is maximum 
:ractive force. 

This is usually the figure which determines the 
locomotive horsepower capacity if delays to humping 
operations are to be minimized. 


Close Control of Humping Speed Essential 


A variation of one mile per hour in the speed of 
a road locomotive is of little consequence, but this 
same variation of one mile per hour when humping 
a train seriously affects the humping performance. 
With a normal humping speed of two miles per 
hour, a drop to one mile per hour doubles the time 
required for humping and an increase to three miles 
per hour may affect the weighing and classification 
work. It is essential, then, that humping locomotives 
be of such a character that close control of speed 
is obtainable when exerting high tractive force over 
the low speed range. 


Fig. 1—The spacing between cars as they coast down the hump is dependent only 
upon the amount of acceleration given by the grade. This chart gives the 
spacing in feet between car couplers for various accelerations given by this 
grade. The number of cars per minute that pass a given point is governed by 
the rate at which these cars pass over the high point and not upon the grade 


Note- Time between passage 
of cars is same, regardless 


of spacing, for any humping 
speed. 


Miles Per Hour 


0 20 40 60 80 


100 120 140 160 |... 180 


Feet Between Car Couplers- Coupled 
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2300 Ft.-0.12126 


4 0.096 % 1650 Ft. «0.14596 


Receiving Yard 


2100 Ft * 0.9296 


200 Ft. +0.43 % 


(Average | Deg. Curvature) 


67 Ft.- 2.5 % 


89 Ft.- 0.80% 
Scales 


49 Ft.+1.80% 


—100 F1.- 3.00 % 


_ 140 FE- 1.25% 


Approach 
Grade 


Classification Yara 
4000 Ft.-0.30% 
to Level 


Fig. 2—This profile of a heavy humping operation is typical of the grades encountered 


Typical Hump Operation 

The principles involved in the selection of motive 
power for humping purposes can best be illustrated 
by their application to a typical heavy humping 
operation. For this purpose, an actual study recently 
made of a humping operation has been selected for 
illustration, the profile of which is shown by Fig. 2. 
Trains from the west are usually stopped in the 
receiving yard with the road locomotive near the 
receiving yard ladder track, which is about halfway 
up the 0.92 per cent approach grade. These trains 
vary between 8,000 and 12,500 tons in weight and 
are now being humped by two double-headed Mallet 
steam locomotives. In summer weather two 2-6-6-2 
locomotives will handle a maximum train. but in 
winter weather it requires two 2-8-8-2 Mallets per 
train. In order to keep cars moving over the hump, 
four steam locomotives plus relief power are required 
to handle the service. These locomotives are old and 
must be replaced in the near future, so this study 
was made to determine the best type of power to 
replace them. 

Humping operations are continuous, with the 
poen steam locomotives being changed every 12 
tours for cleaning fires and replenishing coal and 
sand supplies. Water is taken from plugs in the yard 
when needed. 


Analysis of Motive Power Requirements 


The characteristics of the motive power needed 
аге dependent upon two operating requirements. 
The first of these is the tractive force and horse- 
Power necessary to move the maximum train across 
the hump at humping speeds. The second is the trac- 
live force and horsepower needed to start, accelerate, 
and move the train from the receiving yard to the 
hump with the minimum practica] delay. The latter. 
of course, also involves the expeditious starting and 
acceleration of a train when resuming humping 
operations after an interruption. 

To insure satisfactory operation under all condi- 


TABLE I—PREFERABLE TRACTIVE FORCE REQUIREMENTS CAL- 
CULATIONS FOR MAXIMUM (12,500-TON) TRAIN AND TWO 
250-TON LOCOMOTIVES: 


Humping (Peak T. F.) Resistance, lb. 
Grade, 

Tons per cent Grade Curve Train 
100 + 1.800 3,600 100 800 
1.200 + 0.920 77,280 4,200 33,600 
400 + 0.430 3,440 400 3,200 
3,300 + 0.145 9.57 3,300 26,400 
4.600 — 0.121 11.130 4,600 36,800 
400 + 0.096 770 400 3.200 
13,000 83.530 13,000 104,000 
Train resistance (8 Ib. /ton) (Winter conditions)............... 104.000 
Curve resistance (11Ь.Лйоп)......... O 13,000 
200,530 


_—_ ——— 00 


TABLE 11—ВАЅІС SPECIFICATION FOR HUMPIN 
(MINIMUM REQUIREMENTS) G: MOTIVE POWER 


Locomotive weight on drivers, Ib................. 
Number of driving ayla; ul ev с; уллу ооа осоо 
Humping horsepower at driver rims, 4 m.p.h.............2.100 to 2,200 
or, prime mover horsepower electric-drive locomotives, i 
Amph; s rue hese Gti err 2,700 to 2,900 
Accelerating horsepower at driver rims, 4 m.p.h... 2,500 to 2,600 
or, prime mover horsepower electric-drive Каор Em А 
Amphoe 3,000 to 3,100 


* Calculations indicate that any form of el tric | i 
an electrical continuous tractive force rating above 175 000 heen hava 


Note— Reduction of costs suggests the desirability of i 
motive power with the above characteristics and for operation by Ms diy 


crew, if possible. 


— 


tions of rail, a locomotive should be appli 
working adhesion not greater than 20 uy codo 
cent. To develop a tractive force of 200,530 ]b 
therefore, requires a weight on drivers of ‘approxi. 
mately 950,000 to 1,000,000 lb. At 60,000 1b er 
axle, no fewer than 16 driving axles should be sed 
and with an axle load of 55,000 lb., 18 drivin axles 
are required for satisfactory performance rider c ld 
weather conditions. This checks with the steam ] К 
is s experience. ee 
maximum continuous speed o i 
hour is desirable for expeditious boa hg that 
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speed, the horsepower which must be developed at 
the driver rims under winter conditions is: 


200,530 x 4 
T———-—-- - = 2,130 hp. 
375 


If trains are humped at three miles per hour, the 
horsepower required die 1,600, and at two miles per 
hour is 1,065. However, it is the maximum figure 
which determines locomotive size. 

Much time may be lost during humping opera- 
tions in accelerating and moving a train out of the 
receiving yard to the hump and when re-accelerating 
a train to humping speeds after humping movements 
have been interrupted. To expedite the humping of 
trains, then, it is desirable to have sufficient power 
available to maintain an adhesive value of approxi- 
mately 25 per cent up to an approach speed of six 
miles per hour, if possible. From this, it may be 
determined that the maximum horsepower developed 
by the humping locomotive should be not less than: 


950,000 x 0.25 x 6 
375 


= 3,800 hp. at the driver rims 


TABLE III—ESTIMATE OF COMPARATIVE VALUES OF VARIOUS 
TYPES OF LOCOMOTIVES 


Electric locomotives 


Steam Trol- Trol- 
Heap. Recip. Recip. tur- Diesel ley, ley, 
Mallet Shay steam bine plant power remote 


First cost... ... A B € D C E F 
Fuel cost........ Е E D C A B B 
Crew expense... С C B B B B A 
Repair expense... E F D C B A A 
Fasting humping. D C B B B в А 

Estimate merit D E B с А Е G 


А = тові favorable: С —least favorable. 


Аз compared to the horsepower required for 
humping, this is high. Since a gain in humping time 
is not of particular consequence at this particular 
hump, assume that the maintenance of a 25 per cent 
adhesive factor up to the maximum humping speed 
will be satisfactory. Under this condition, the maxi- 
mum horsepower required is: 


950.000 x 0.25 x 4 
375 
Locomotive Types 


= 2,550 hp. at the driver rims 


A number of different types of locomotives may 
be built to meet the foregoing basic specification. 
Among these are steam locomotives of the recipro- 
cating, Mallet and Shay types; electric locomotives 


TABLE IV—COMPARISON OF ANNUAL OPERATING EXPENSE 
OF FOUR LOCOMOTIVE TYPES IN HUMP SERVICE 


Steam’ Electric Locomotives 


ие ee ee 
Water........ 
Lubricants. ... 
Other supplies. 
2nginehouse ex 
Ңераігв. ............... 
Тош!.................. $195,200 $222,600 $344,100 $314,100 
Annual depreciation...... . 0 53,600 66,000 78,000 
Total annual expense.... $495,200 $276,200 $410,100 $392,100 
Annual saving over steam 
Mallet operation. ....... — ... .. $219,000 $ 85.100 $103,100 
Number of locomotives?. . . . 5 2-1/3 3 3 
Total investment......... None $1,307,000 $1,665,000 $1,965,000 
Per cent return on invest- 
ment (after depreciation). — ...... 16.75 5.11 5.25 


3 Present steam реле, fully depreciated. 
* [Including relief power. 
" Includes additional facilities, parta stock. etc. 


Fig. 3—Dynamometer car tests taken while humping a 12,500-ton train over the hump shown in Fig. 2 
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5000" 4000' 3000' 
Locomotive Distance from Hump 


of the reciprocating steam-electric; steam turbine- 
electric; Diesel-electric, and trolley-electric types. 
Of these, the reciprocating steam locomotives, 
without the electrical form of propulsion, must be 
built in two units and operated by two crews. (This 
is because of the difficulty of constructing a single 
locomotive with a mechanical drive of 16 or 18 
axles. On the other hand, steam-electric locomotives 
may be built with a single boiler and any number 
of motor driven axles (either under the boiler or on 
an adjacent chassis) and may be placed under the 
control of a single engine crew. Likewise, a single 
crew may operate multiple units of Diesel-electric or 


trolley-electric locomotives. 


Various Types of Locomotives 


Steam locomotive—Mallet type: This design, even 
for but eight driven axles, results in a long loco- 
motive with relatively high repair costs. Since two 
such units are needed for humping, two engine crews 
are needed and crew costs are high. 

Steam locomotive—Shay type: This design of 
locomotive is also impractical for more than eight 
driven axles under one unit, so two units are neces- 
sary for humping a single train. As compared to the 
Mallet locomotive, this reciprocating type locomotive 
merely exchanges a reduction in boiler size and 
improved boiler utilization for a much more com- 
plicated mechanical drive with high repair costs. 

Electric locomotive—reciprocating steam type: 
Although this type of locomotive has never been built, 
there are no new principles nor experimental prob- 
lems involved. It consists primarily of a Shay loco- 
motive design with a single boiler to develop the 
required horsepower, and multi-cylinder гесгірго- 
cating engines driving generators for electric trac- 
tion. This design retains the advantageous features 
of the Shay type locomotive and adds those of elec- 
tric propulsion, while eliminating the expensive 
mechanical drive mechanisms of the Shay loco- 
motive, With 16 or 18 traction motors, some may be 
under the boiler and tender and others on a coupled 
chassis. A single crew operates the locomotive. 

Electric locomotive-power [rom a trolley system: 
The steam turbine-electric locomotive is not new, but 
its application to humping service involves a new 
boiler design and a new size of power plant, resulting 
ш an expensive locomotive in the limited quantities 
required for humping applications. ; 

Electric. locomotive-Diesel engine power plant: 
Diesel-electric locomotives of sizes suitable for this 
hump are in commercial production. Such motive 
power has the advantage of relatively low first cost, 
low fuel and repair expense, and considerable flexi- 
bility in application to various other duties, if 
desired. 

Electric locomotive-power from a trolley system: 
In itself, the trolley-electric locomotive is the simplest 
locomotive of all types. The usual difficulties in the 
application of this type of locomotive are the neces- 
sity of erecting a suitable power distribution system, 
construction of a power conversion substation, and 
the limitation of the usefulness of the locomotives to 
the electrified tracks. The important advantages of 
an electrification are reduced repair expense and 
improved availability. 


Electric locomotive-remote control: In the interest 
of reduced delays and reduction of operating costs, 
consideration has been given to a system of remote 
control of electric humping locomotives. With an 

the hump 


installation of this type, one operator at 
will have immediate control of all humping moves 


and speeds, while a second towerman, located at the 
western end of the receiving yard, will have control 
of returning locomotives and coupling them to trains 
preparatory to humping. Such a system will reduce 
delays caused by fog, smoke, transmission of signals 
between the hump and locomotive crew, etc. The cost 
of such an installation, however, is high. 


Economic Comparisons 


Based upon the estimated merit of the various 
types of locomotives which may be used for hump- 
ing, approximate operating expenses have been 
worked out for the first four types in the order of 
their estimated importance (estimated merit, A, B, 
C, and D). These expenses are tabulated in Table IV, 
which indicates that the economies are predominantly 
in favor of the use of Diesel-electric locomotives, and 
that these effect a net annual saving, after deprecia- 
tion, of approximately $219,000. This corresponds 
to a return of 16.75 per cent on the estimated invest- 
ment for this type of power. 

In working out Table IV, costs have been prepared 
on the basis of continuous operation as at present, 
and it has also been assumed that locomotives in kind 
will be substituted when it becomes necessary to 
withdraw locomotives from service for inspection 
and repair purposes. As a matter of fact, a slight 
improvement in gross savings over those shown will 
result if Mallet steam locomotives are used for relief 
of the reciprocating steam electric or turbine steam 
electric locomotives. Consideration has not been 
given to the Shay steam locomotives or the trolley- 
electric locomotives as it is estimated that these are 
less economical than the four types analyzed in 


Table IV. 
Savings Related to Operating Costs 


It may be noted that comparative savings are all 
related to the costs of operating the present obsolete 
steam Mallet locomotives. As a matter of fact, when 
this cost analysis was first worked out, it Was based 
upon the acquisition of new Mallet steam Јосо- 
motives, with lower fuel and repair expenses than 
for the old locomotives, and with fixed charges for 
the new power included. Since in this case the differ. 
ence in annual expenses between the new steam and 
the Diesel-electrics would be related to the differenc. 
in investment costs between the two types, this айпи! 
saving amounted to approximately 50 per cent of 
the additional investment expense over new st н 
mu mE the Diesel-clectric type. zd 
, it has been shown that the Diesel. i 
tive to handle hump service should hie A ue 
engine horsepower and at least 16 motored ic 
This can be built in several different ways eur pa 
three 1,000 hp. six-motor units; two 1,500 h ug 
motor units with a four-motor trailer or one 3 000 hy. 
зот unit иш an eight-motor trailer, - к 

e selection of type de indivi 
preference of the кон a Mi individual 
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Mechanical and Electrical Considerations 


In applying a locomotive for humping purposes, 
there are some mechanical considerations which must 
be given careful attention, particularly if the appli- 
cation involves self-propelled electric locomotives 
such as Diesel-electric power. Among these are track 
clearances. 

The Interstate Commerce Commission allows a 
minimum clearance of 21% in. above the top of the 
rail for any part of a locomotive other than the 
wheels. With worn wheels, the gear case clearance 
of a high tractive force locomotive using electric 
drive is down to the limit, yet car retarders are 
frequently found with burrs extending three inches 
or more above the rail head where interference will 
occur with the gear cases. This means that the loco- 
motive wheels cannot be worn to their limit in this 
class of service or that the burrs will have to be 
removed from the retarders at frequent intervals. 
Another possible interference is the running gear of 
the locomotive when passing over the sharp vertical 
curve usually found at the apex of a hump. 

The application of electric propulsion apparatus 
to a humping locomotive raises another problem 
which must be given consideration—the ventilation 
of the electrical equipment. The heat generated in 
electric generators and traction motors is carried 
away by ventilation, so it is essential that a full supply 
of this ventilating air be passed through the equip- 
ment at all times when full rated tractive force is 
being developed. However, in humping work, full 
tractive force may be needed but full power is not 
necessarily required during the steady slow speed 
humping moves. Since standard Diesel-electric loco- 
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motives reduce horsepower by reducing the Diesel 
engine speed, and because the fans supplying the 
ventilating air are frequently driven mechanically 
Írom the engine, a reduction in engine speed gener- 
ally means reduced ventilation. Since full tractive 
force and electric heating is being developed, even 
though full horsepower is not, there is considerable 
danger of overheating and damage of the electrical 
equipment. It is customary to avoid this difficulty 
by arranging the engine to rotate at its full speed 
during all humping operations, adjusting the horse- 
power output to that required for humping by con- 
trolling the field of the Diesel engine driven generator 
from a separate controller in the cab. The use of 
standard Diesel-electric locomotives without some 
provision of this sort may lead to high repair expense 
or failures. 


Diesel-Electrics Show Economy 


Electric propulsion with its relatively high ad- 
hesive factors and nonpulsating tractive force char- 
acteristic is excopuonelly well suited for hump ser- 
vice motive power. The results of many studies and 
actual applications show that the electric locomotive 
powered by a Diesel engine or engines invariably 
shows economies over other types of motive power 
in this service. It is not always safe to use a standard 
Diesel-electric switcher or road-switcher for this 
purpose. however, but when conservatively applied 
with a sufficient number of driven axles and when 
the proper attention has been paid to clearances, 
adequate equipment ventilation, and to the exclusion 
of sand dust from the apparatus, exceedingly satis- 
factory results are attained. 


Fig. 4—Typical humping 
operation on the C. B. & 
Q. at Galesburg, Iil., 
using Baldwin-Westing- 
house 1,000-hp. switch- 
er with modified control 


Illinois Central Puts 
All Electric Diner in Service 


Fifty kilowatts of electric power is supplied by two 
General Electric-Buda undercar Diesel power plants 


As all-electric dining car, recently completed at the 
Burnside (Chicago) shops of the Illinois Central, is 
believed to be the first of its kind to be placed in 
revenue service on an American railroad. The car is 
85 ft. long, built of welded Cor-Ten steel and weighs 
157,560 lb., a saving of over 10,000 lb. in weight as 
compared with former riveted carbon-steel cars. 

The idea of an all-electric diner is not new to the 
Illinois Central, plans and designs for such a car 
having been worked out by the mechanical and 
dining service departments of the railroad, in co- 
operation with the General Electric Company, as long 
as three years ago. Priorities on metals and certain 
electrical equipment, together with an ambitious car- 
building program on the I. C., delayed completion 
of the car until last month. 

The new dining car includes an adaptation of the 
electric galley, developed by the U. S. Navy for cook- 
ing on submarines. Its use is expected to solve many 
troublesome problems experienced when cooking in 


Exterior view of the Illinois 
Central all-electric dining car 
recently completed at the com- 
pany shops at Burnside, Ill. 


confined areas and presents numerous advantages. 
notably freedom from excessive cooking heat, smoke 
and soot, with attendant increased cleanliness and 
improved working conditions for the car crew. 

The substantial amount of electric power required, 
up to 50 kw., is supplied by two Diesel-driven gen- 
erators housed beneath the car and drawing fuel 
from a 100-gal. tank which permits operation of the 
dual power plants for 24 hr. without refueling. 


Stainless Steel Kitchen 


The stainless kitchen of the new diner utilizes the 
latest advancements in electrical kitchen appliances 
and affords the completeness of a large hotel kitchen 
in a space 17 ft. long by 7 ft. wide, with 54 sq. ft. 
of standing area. The entire kitchen arrangement 
gives a definite impression of compactness and ef. 


ficiency. 
Newly-designed electric commercial equipment, 
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Above—-Control panel consists of contactors, trans- 
formers and fuses, with relays and switches on a main 
panel arranged to divide the load. Below—General 
view of the several facilities in the all-electric kitchen 
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much of it previously unknown to railway food 
handling, has been built into compact galleys with 
the aim of bringing greater efficiency and con- 
venience to dining-car operation. This equipment 
includes heavy-duty electric ranges, automatic Денне 
broilers, bake ovens, deep-fry kettles, a garbage dis- 
posal unit, electric dishwasher, grills, griddles and 
coffee-makers, as well as an ice-making machine and 
other freezing equipment, including not only electric 
refrigerators but also near-freezing storage units. 

The car employs especially-designed lighting and 
electric temperature control facilities. In the interest 
of efficiency, hot water used on the car is heated by 
the exhaust from the two Diesel engines under the 
car. This exhaust-heating system supplements heat 
available from the usual train steam-line. In addi- 
tion, there is a 10-gal. electric hot-water heater to 
assist in boosting water temperatures. The kitchen 
and pantry sinks are equipped with an automatic 
steam-heating device thermostatically controlled to 
maintain water temperatures in accordance : with 
U. S. Public Health Service regulations. 

Under normal conditions. the new diner will be 
able to serve an average of nearly a meal a minute. 
The automatic electric deep-fry kettle, for example, 
occupies less than 2 sq. ft. and is capable of pro- 
ducing about 100 lb. of French-fried potatoes, fried 
chicken or fish hourly. The Hotpoint electric coffee 
urn has a capacity of 3 gal. and is similar in type 
to those used in restaurants. 


Freezing Equipment 


Eight different units of refrigeration equipment 
furnish varying degrees of coldness for food storage. 
The food-storage refrigerator has a capacity of 300 
Ib. and is used in the storage of meats. A counter 
and fish refrigerator is used in storing fish, sauces 
and gravies and has a capacity of 75 lb. Tempera- 
tures in these units are maintained at 35 deg. F. 
The frozen-foot refrigerator, used in storing out-of- 
season fruits and vegetables, maintains temperatures 
between zero and 5 deg. F.. and has a capacity of 
75 lb. The ice-cube storage refrigerator is operated 
at about 20 deg. F., and will hold 1,500 ice cubes. 
Salads, cocktails, milk, cream and butter are kept in 
the counter and cold-pan refrigerator, which has a 


DIVISION OF ELECTRIC LOAD UNDER NORMAL 
OPERATION, WITH BOTH ENGINES RUNNING 


Enatne No. 1 ЅОРРІТЕЅ: Work lights _ 
Motor-generator set (battery Refrigerator lights and fans 
charging) 110-A.C. receptacle 
Coffee urn Fruit juicer 
Food-storage refrigerator aioe mixer P 
Counter and fish refrigerator (шге and panel lights 
Frozen-food refrigerator Glass ner А 
Ice-cube storage , Garbage-disposal unit 
Counter and cold-pan refrig- Charcoal-type broiler 
erator 
Ice-cream refrigerator 
Ice-making refrigerator 
Fruit refrigerator 
Beverage refrigerator 
Range top and oven (right 


half) 
Hot food table а 
Hall and vestibule lights 
Dining room lights 
Kitchen exhaust fans 


ENciNE No. 2 SUPPLIES: 


Range top and oven (left side) 
Deep-fry kettle 

Back-shelf broiler 

Plate warmer 

Cup warmer 

Bouillon-cup warmer 

Dish washer 

* Air-conditioning 

Hot-water heater 


* These loads will automatically be discontinued if respective engine 
18 overloaded. 


temperature around 38 deg. Е. А 17-cu. ft. fruit- 
storage refrigerator keeps oranges, lemons, grape- 
fruit, fresh vegetables, etc., at a temperature of 38 
deg. Е. Beverages are stored in a special refrigerator 
and likewise are kept at a 38-deg. F. temperature. The 
ice-maker is capable of making 21 trays, or 588 ice 
cubes, every 96 min. 

The range top has a cooking surface of 615 sq. ft. 
Other cooking facilities include the steam table, char- 
coal-type broiler, back-shelf broiler, plate warmer. 
cup warmer, bouillon-cup warmer and bread-warming 
oven. Cabinet designs and assemblies were com- 
pleted by the Illinois Range Company. Heating units 
were manufactured by the Hotpoint Manufacturing 
Company, a General Electric subsidiary. 

An electric mixer, product of the Hobart Manu- 
facturing Company, turns out fluffy mashed potatoes. 
This mixer also operates several attachments, in- 
cluding a power meat grinder. 

A RS washer, designed by the Hamilton-Beach 
Company, is built into the cabinet sink assembly. 
The electric dishwasher, manufactured by the Ho- 
bart Company, is of the latest improved design. 
Dishes are automatically washed, soaped, rinsed and 
steamed in a single operation. 

The garbage disposal unit was designed by the 
General Electric Company especially for heavy-duty 
railroad service. Refuse is ground, liquefied and 
passed off through a drain. 

The new diner is equipped with modern Frigidaire 
air-conditioning equipment. In addition to the 
regular air-conditioning equipment. the kitchen has 
five Ilgair electric exhaust fans installed in the ceiling 
to draw cooking odors out of the kitchen. 


Electric Power Supply 


Electric power generating and conversion appa- 
ratus on the car consists of two model 6BD-230 Buda 
Diesel power plant assemblies for furnishing 220. 
volt, 3-phase, 60-cycle power; a motor-generator set 
with a 220-volt, 3-phase, 60-cycle motor and d. c. 
generator for battery charging; and all the neces- 


т. 


FUNCTIONS PERFORMED BY THE 
ELECTRIC CONTROL EQUIPMENT 


L Provide. for starting and stopping the Diesel engines inde- 
y. 

Й : 4 

^ Provide for starting and stopping the motor-generator set {ог 
either normal or inverted operation and with automatic phasing 

; р, and synchronization with the engine-generator set selected. 

* Provide for disconnecting the air-conditioning and cooking load 
їп case of failure of an engine-generator set, automatically 
maintaining the essential load or, if necessary, transferring it 

A to the other remaining set. 

- Provide for inverting the motor-generator set operation to sup- 
ly power for the essential load from the battery in case of 
allure of both engine-alternator sets. А reverse power relay 
revents the motor-gencrator set from su »plying power to any 

А рай other than the essential load under this condition. 

* Frovide plug-in facilities for standby power with provision for 

Preventing the paralleling of standby power with power from 

6 ап engine-generator set. 

* Provide overload protection for the control circuits, alternators 

and motor-generator set with automatic reset in case of tem- 

Porary overloads for each of the alternators and hand reset in 

сазе of a sustained heavy overload. 

Provide for measuring battery voltage and the a. c. voltage of 

8 gach of the alternators and of the motor-generator set. 

Provide for the voltage regulation of the d. c. output of the 
motor-generator set. he main control panel is arranged for 
mounting inside the car, while the two cabinets are designed 
or under-car mounting. 


~ 


sary equipment for controlling and regulating the 


operation of all apparatus. i у 
Each of the power plant assemblies consists of a 
housing arranged for under-car mounting and con- 


taining a Diesel engine directly connected to an 
alternator, complete with exciter and voltage regu- 
lating control The set is mounted in the housing 
in such a manner that it can be pivoted to the outside 
beyond the edge of the car for servicing without 
making any disconnection other than that of the 
exhaust pipe. Provision is also made for removal of 
the engine-alternator set while in the swung-out po- 
sition, and mechanical interlocking insures a secure 
position of the set in operating position before covers 
can be closed and fastened. When in normal operat- 
ing position, the set is carried on vibration dampen- 
ers mounted inside the housing. 

A propeller-type blade, or fan, mounted on the 
engine furnishes ventilating air for the alternator, 
and a separate radiator unit, complete with motor- 
driven fan, is provided for each power plant, the 
operation of the fan motor being thermostatically 
controlled by the temperature of the engine jacket 
water. 

The heat exchanger, provided to heat water for 
kitchen use, utilizes exhaust gases from each engine. 
These gases pass through a flexible connection to a 


Buda Diesel power plant in swing-out 
position for inspection and servicing 


POWER PLANT APPARATUS RATINGS 


Buda Diesel engine type 26-BDG. 
39 hp. at 1,800 tipa Фра 


. А.С. generator with exciter and voltage regulator 


25 KV.A., 1,800-г.р.т., 0.9 РЕ "520.5 
А.С. induction motor with fan MA HEROS, G0-cycles 
3-hp., 3-phase, 60-cycles, 220-volts 


f 
^5 Motor-generator set, type GM G-147.A1 


220-volts, 3-phase, 60-cycles, t 

64-volts, 1,800-r.p.m., 30- kw, Schede 
Control panel, type 17FM70A1 
Control groups, type 17KG105A1 and 17KGI105B1 


е ____ 
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muffler and thence to a transfer valve which directs 
them either to the exchanger or to atmosphere, under 
control of a thermostat in the hot-water tank. 

The motor-generator set is normally driven either 
from the 220-volt alternator of the engine-alternator 
set or from 220-volt a. c. wayside power and fur- 
nishes d. c. power for battery charging and for con- 
trol, with the d. c. output regulated by a voltage- 
control relay. It may also be used for inverted op- 
eration, taking power from the battery and furnish- 
ing power for lighting, ventilating fan and coffee urn. 
While the set is operating inverted, the battery- 
charging regulator is disconnected, and special re- 
sistors with a negative temperature co-officient are 
connected into the d. c. motor-field circuit. Thus a 
fairly constant speed is assured and an essentially 
constant a. c. voltage output obtained. 


Electric Control Apparatus 


The total electrical load of the dining car has been 
divided into: (a) the essential load, consisting of 
lighting, battery-charging, refrigeration and coffee- 
urn requirements, and (b) the air-conditioning and 
cooking load, with the essential load normally sup- 
plied by alternator No. 1 and the remainder from 
alternator No. 2. 

The control equipment, consisting of contactors, 
current transformers and fuses mounted in two con- 
trol cabinets and of instruments, relays and switches 
mounted on a main control panel, is arranged to di- 
vide the total load into two classifications for normal 
cperation and to perform other functions as listed in 
one of the tables. 

If the No. 2 engine cannot be operated, all loads 
listed under engine No. 1 are available, the loads 
listed under engine No. 2 not being available. If 
No. 1 engine cannot be operated, the No. 2 engine 
will take all loads listed under engine No. 1 except 
the electrically-operated charcoal-type broiler and the 
loads listed under engine No. 2 will not be available. 

Should it be impossible to operate either engine, 
the following loads are available from the ege 
(the length of time this operation can continue will 


depend on the charge in the battery and will prob- 
ably be about three paeem : Coffee urn, food-storage 
refrigerator, counter and fish refrigerator, frozen- 
food refrigerator, ice-cube storage reirigerator, coun- 
ter and cold-pan refrigerator, ice-cream refrigerator, 
fruit refrigerator, hall and vestibule lights, one-half of 
dining room lights. 

The following loads are operated directly from 
the battery at all times: Brake speed-control gover- 
nor, electric locker and overhead unit lights, Vapor 
panel-fan and air-conditioning control, kitchen сей. 
ing lights, a. c. power control, emergency lights— 
hall, vestibule and dining room (under automatic 
relay control from a. c. power). 

Power obtained from standby lines handles loads 
in the same divided manner as shown for division 
of loads between the No. 1 and No. 2 engines. 


Features of the Dining Room 


The dining section of the new diner has a capacity 
of 36 seats. This section is paneled in ribbon ma- 
hogany veneer. Ceilings are painted a light gray. 
Between the windows are peach-colored panel mir- 
rors. The window capping and table tops are For- 
mica pearlescent plastic. Draperies are a dusty rose 
color. Plain red needlepoint material is used in seat 
covering. The floor is covered with blue-green саг. 
peting in a magnolia pattern. 

The diner is equipped with electro-pneumatic 
brakes to provide for quick and uniform application 
and release of air brakes. The speed governor con- 
trols the flow of air to the brake ей in propor- 
tion to the speed of the train, thus permitting 
smoother and shorter stops without discomfort to 
passengers or damage to equipment. It is possible 
with this equipment to exert a braking force equiva 
lent to 215 times the weight of the car. 

High-speed 6-wheel trucks, equipped with Timken 
roller bearings, also contribute to the comfort and 
safety of passengers. All wheels on these trucks have 
cylindrical treads and are accurately balanced on a 


Bear dynamic balancing machine to assure maximum 
smoothness of operation. 
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LUBRICATION OF 
DIESEL LOCOMOTIVES” 


The problem today of Diesel lubrication in the 
railroad field is one important part of the major 
problem which is to secure the lowest possible oper- 
ating and maintenance expense with the highest 
availability and the longest possible life of all work- 
ing parts with the maximum hours in service between 
major overhauls. Proper Diesel lubrication has a 
major duty to perform in this respect, but it must 
be remembered that it is only part of cooperative 
team work between the builder, the refiner and the 
railroad as a maintainer. 

With the arrival of the first Diesel-type power on 
the D. & R. G. W. in 1941, we began observation as 
to what could be done in the way of controls, and, 
based upon these observations, decided that the 
control of Diesel-engine lubrication and resultant 
service performance could largely be regulated as a 
problem of chemical reactions in the engine crank- 
case. Experience has shown that if specific and 
regular analyses are made of used oil from each 
crankcase and of new unused oil before application, 
and if these analyses are properly interpreted, they 
can be utilized to prevent service failures, and to 
give the mechanical forces vital forehand informa- 
tion as to what is occurring in the engine. They also 
can be utilized to supply both the refiner and the 
engine builder with information of any seeming 
deficiencies which then can be studied for improve- 
ments. 

A means is thus at hand to anticipate and prevent 
serious delays and failures; to prevent crankcase 
explosions and to have definite information as to 
wear rates, corrosion and other happenings to the 
engine while in service. In other words, the Diesel 
engine itself, tells what is being accomplished with 
lubrication. Since the engine does not recognize a 
lubricant by trade name, a designer’s designation, 
nor a railroad mechanic who signs for a particular 
job, but does have its own individuality, it is able 
to furnish an accurate story of what happens in 
service, 

Each Diesel unit should be made a test laboratory 
unit, since laboratory engine tests either by the 
builder, the refiner, or the railroad, can be used 
only to give basic information and for screening 
results, When Diesels enter the railroad field, we 
have the problem of cyclic changes in temperature 


* Abstract of a paper ; Жы + 
а presented before the Расійс Railway Club 
àt a meeting held at San Francisco, Cal. 


Wee taineer of Standards and Research, Denver & Rio Grande 


By RAY McBRIANt 


and in operating conditions. Thus the constant load 
and test conditions of the laboratory do not duplicate 
actual service usage. 

Since each Diesel unit has its own individuality, 
each road must determine by actual analysis under 
its service conditions what is happening in the 
engine. There are a number of other factors which 
influence the lubrication of the engine, such as fuel, 
operating temperatures, maintenance factors, materi- 
als of construction, and load factor. Even with these 
factors, crankcase chemistry analysis will permit de- 
tection of conditions arising from operation in time 
to permit necessary corrections to be made. 


Results on the D. & R. G. W. 


Before giving some of the detailed methods em- 
ployed for actual test work, I would like to present, 
in general, some of the results secured on the 
D. & R. G. W. since 1942, when the first road power 
was placed in service: 

Mileage—A total of 5,246,815 miles was covered 
by four-unit freight Diesels up to January 1, 1948, 
availability of 88.4 per cent, based on potential hours 
in service. 

Crankcase explosions—None. 

Oil drain—Draining of oil as required from tests 
or for mechanical overhaul reasons; life of oil be- 
tween drain periods, 150,000 to 300,000 miles. 

‚ Liners—Average age and mileage of liners in serv- 
ice since start of use of these locomotives, four years 
three months; expected average mileage, based on 
present rate of wear and experience, 1,500.000 miles; 
average rate of wear. .001 in. per 500,000 miles: 
standard size liners in service, 85.3] per cent; over- 
size liners in service, 12.92 per cent; scrapped liners 
1.72 per cent. Oversize liners or rebored liners are 
Ш cases where Sine has occurred. No oversize 
iner 1s In service because of wear: i 

to secure increased life. enr pik Unete plated 

Piston rings—Less than 28 broken piston rings in 
five pa gd к We have never worn Sut a 
ring of the type which was i i 
builder of les freight De неш 
| Crankshafts— Average age of crankshafts in s 
ice, four years, three months; tota] number 65: re 
ground, 6,6 or 9.53 per cent. All undersize re.gro nd 
crankshafts have been necessitated by th as 
bronze-back bearings. та: 
А n present, there is only one unit of these 
Г ur-unit 'iesels in freight service with oversize 
iners and pistons. We have never scrapped any pis- 
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ton for wear. We are scrapping about four per year 
because of cracks, detected by Magnaflux, in the ring 
bolt. 

Main bearings—Our experience with freight Die- 
sels is that we have run steel-backed main bearings 
for 750,000 miles without appreciable wear and can 
expect a mileage of 1,200,000. However with bronze- 
backed bearings with no appreciable wear we find 
ud can be expected to fail in fatigue after 200,000 
miles. 

Additives—Analysis of additives in new and used 
vil to determine the required amounts to be main- 
tained in service. 

Impurities—Determination of residual impurities 
in new oils from improper refinery operations, thus 
preventing their use. 

Reclamation—Reclaiming used oil, adding new 
concentrated additive and re-using in regular road 
locomotives. 

Filters—Securing proper filter maintenance. and 
filler materials. 

Reports—The reporting to mechanical department 
forces of specific need for replacement, repair of out- 
of-line conditions, etc., as indicated by these oil tests 
has resulted in cooperation between the departments 
and the realization of what can be accomplished when 
tests are properly evaluated, made regularly and 
when specified maintenance is regularly done and 
with fuels and lubricants kept clean. 


Control Laboratory-Test Methods 


In the actual testing of Diesel crankcase oils by the 
methods employed on the D. & R. G. W., it is neces- 
sary to have a control laboratory. Daily tests should 
be made at a laboratory in the Diesel operating terri- 
tory of such tests as flash, fire viscosity, etc. Regular 
monthly complete analysis should be made at the 
control laboratory by whatever method the particular 
railroad deems best suited to its conditions. ош 
cquipment was selected because. for us, it gives the 
necessary speed, accuracy and required ma 3 

In preparation for tests, oil samples are taken a 
rect from each Diesel unit crankcase. The атр ег 
is a modified Lincoln suction oil gun, having a ong 
copper pipe tube which will fit into the oil dip a 
hole. Oil sample cans of %-ріпі capacity м | ed, 
grouped together and identified by individual loco- 

i it numbers. 
c Te DI immediately upon arrival at the 
ени, and in some cases where Diesels are to be 
turned for passenger power, a chemist ше е 
Diesel on arrival and takes samples enroute to shops 
so that tests can be completed before the locomotive 
‘i unn are delivered to the laboratory. In the 
re alae tests made on each arrival or trip, the flash 

E t is first determined. Switchers are checked each 
Pu and the following tests are run: Flash point in 
aed. F.; precipitation number; viscosity at 100 deg. 
V. viscosity at 210 deg. F. ; and ash. per cent. 

"Flash Test—The first test is the Cleveland open-cup 
flash test, made with four-unit eap 1 e 
shows any fuel dilution. Any flash test below ч ер, 
F. for road Diesels indicates dilution from fue | 
the crankcase is drained to prevent crankcase ii o- 
sions and excessive wear due to low viscosity. Any 
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flash test below the normal flash point of the specific 
type of oil used in a particular engine is noted and 
the engine checked by mechanical forces, upon advice 
by wire or phone from the laboratory, for fuel leaks. 
This can be fuel line breaks, loos econnections or in- 
jectors operating improperly. This test is observed 
also for water content; excessive water is indicated 
by sputtering and appearance of an emulsion in the 
oil or by appearance and form. 

Precipitation—Precipitation number tests are run 
on any oil when its appearance indicates that there 
may be a possibility that free carbon or other dirt is 
present. The desired standard is to have the pre- 
cipitation number below 0.05. When higher han 
that, various corrective measures are taken to get the 
precipitation number 0.05. For example, the me- 
chanic may check the operation of the filter relief 
valve, or it may be found that the manufacturer's 
filter system will not function and the filter system 
is re-designed to cure the condition. 

Viscosity—Viscosity tests are made on all new and 

reclaimed oils, as well as on the monthly locomotive 
test samples. The laboratory built two viscosimeter 
baths which handle all railroad Diesel unit tests as 
well as all Rio Grande Motorway tests. One viscosi- 
meter bath is held at 210 deg. F., the other at 100 
deg. F. 
Ash—The ash content of the oil used in Diesel 
switchers where non-additive or additive oils are 
used is checked once every 30 days. However, if 
conditions require it on individual units, ash analysis 
may be made at more frequent intervals. Ash tests 
are made on receipt of all new oil shipments and each 
batch of reclaimed oils. 

On ‘Diesel freight and road locomotives, a set 
period for ash determinations is not less than 60 
days, but individual units or a particular make of 
Diesel may, as a result of chemist's observation and 
experience dictated by service requirements, result in 
ash contents being determined at any time without 
specific regularity. 

The best method is burning a 20-gram sample ol 
the oil and igniting it. Each individual brand of 
additive oil will show a particular weight and ap 


pearance of ash. Non-additive oils should have no 
ash content. 


How Spectrograph Analysis Is Used 


The spectrograph is an ideal tool to assist in тог 
tine engine maintenance as well as in experimenta 
work. It is an optical instrument which can be use 
for qualitative and quantitative chemical analysis. 
effected by the examination of the photographed spec- 
trum of the substance to be analyzed. . Р 

The spectrograph used by the Denver & Rio Grande 
Western is the Littrow type, quartz prism. Эб 

The samples for spectrographic analysis аге i 
from prepared ash samples and a measured amo г 
of ash completely burned іп а d. c. arc. Пен 
are measured in a specially-designed measuring 
calibrated in milligrams. ККУ 

With the help of spectrographic analysis. incipiet 
engine failures can often be detected in oe ж het 
thus preventing more costly road failures an жй 
excessive damage to other parts of the eng h the 
a result of such failures. This is done throug 


Photographic equipment and direct current arc 


semi-quantitative analysis of the lubricating oil for 
both soluble and insoluble contaminants; metallic de- 
posits found on the crankcase screen; deposits of 
muck on bearings, gears and other such parts; oil- 
line residues, and valve scales. ЇЇ excessive amounts 
of certain elements are detected in the analysis, a 
hint is given as to the location of some improper 
cperation and the mechanic can be advised what to 
check. Thus time is saved in detecting the difficulty 
and some abnormal operation or condition can be 
corrected in the early stages before further and more 
serious damage is done. 

A knowledge of the materials of which the various 
engine parts are made, along with the metallic con- 
stituents of the lubricants, fuel, and water-treating 
chemicals in use, and of the general conditions under 
which the engine operates, is of course necessary be- 
fore comprehensive conclusions can be drawn from 
the analytical results. 

Analysis of the lubricating oils is one of the most 
helpful ways of indicating the mechanical results of 
engine operation. Although actual amounts of the 
elements present in the oil may be of assistance as a 
method of measuring wear rates of engine parts, or 
determining the deterioration of additive agents in 
a detergent oil, they are not of as much interest to us 
as is the ratio of the amount found when some ab- 
normal condition exists. Over a period of time, 
spectrograms are taken of lubricating oil ashes from 
various engines, and as experience is built up the 
relative amounts of the elements found in the ashes 
of the various types of engines become known. 

If the air filtration system is inadequate or poorly 
maintained, elements which are’ commonly found in 
road dust will appear in excessive amounts in the 
oil, i.e., silicon, aluminum, titanium and magnesium. 
Bearing corrosion may be detected by the appearance 
in the spectrogram of bearing metals in solution in 
the lubricating oil, i.e., copper, lead, tin, antimony, 
silver and cadmium. Excessive wear or abrasion 


Two viscosity test baths—100 deg. F. and 210 deg. F. 


are also indicated in this way by the appearance of 
iron and aluminum, and poor oil filtration may be 
detected similarly. If a detergent oil is used, appear- 
ance of the lines of the additive elements in the 
spectrum is a good check on the amount of detergent 
left in the used oil. Chromium is one of the elements 
commonly found in water-treating chemicals, so if 
chrome-plated rings or liners are not used, this may 
be the source of an excessive amount of chromium. 


Densitometer Employed Also 


An enlargement of a portion of a spectrogram 
shows copper, silver, calcium, potassium and sodium 
lines. The amounts present are indicated by the 
density of the individual lines. If quantitative re- 
sults are desired these are calculated on a Baird 
Densitometer. The densitometer projects an enlarged 
view of the plate and at the same time measures the 
density of a line. The additive elements in the oils 
we have used are those shown by the calcium and 
potassium lines. The presence of silver and copper 
indicate that there is excessive wear or corrosion. 
This is then confirmed by actual engine examination. 

It may be found, under certain conditions, on 
analysis of the ash content of the used crankcase oil 
and confirmed by spectrographic analysis, that there 
is a serious loss of additive from the oil in a short 
period of time. This deficiency of additive is due 
entirely to low-temperature operation and can affect 
the properties of the oil to such an extent that corro- 
sion, excessive wear, lack of detergency, can result in 
serious operating difficulties. The limit to which 
additive loss can be permitted must be determined by 
analysis of a particular engine oil and of the metal 
pick up and a study of the oil condition. Studies will 
also show range of temperature which must be main- 
tained. As to report forms, each railroad should 
develop its own. The important point is the necessity 
of making regular checks and detailed analysis so 
that a history of each crankcase can be had. 
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C. & N. W. 
Wrecking Crew Car 


Sleeping car, rebuilt in company shops, provides 
new standards of comfort for a total of ten men 
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1 HE Chicago & North Western recently placed in 
service a special wrecking crew car which promises 
new standards of comfort for personnel engaged in 
picking up derailed equipment. These crews are 
often subjected to long hours under adverse climatic 
conditions, and the desirability of furnishing them 
with comfortable living accommodations while on the 
road has long been recognized. 

The new car, converted from an 82-ft. steel diner. 
is equipped and will be used as part of equipment ac- 
companying a recently- purchased 250-ton Bucyrus 
wrecker, which is assigned to the Galena and Wis- 
consin divisions and the Chicago terminal and located 
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Exterior view and floor plan of C. & N. W. wreck crew car 


at Proviso, Ш. It is planned ultimately to equip all 
wrecking outfits on the road with similar cars. 

The crew car, as converted at the Chicago shops of 
the C. & N. W. in accordance with designs developed 
by G. R. Andersen, superintendent car department, 
utilizes the original kitchen without change except 
for the addition of a 40-gal. Crane hot water heater; 
2 six-burner stove, both of which use propane gas for 
fuel, and two overhead water storage tanks of 250 
gal combined capacity. Two compartments, each 
carrying three propane gas tanks, are located under 
the car and supply fuel for the stove and the hot 
water heater. 


Directly adjacent to the kitchen is a 19-ft. lunch 
room with horseshoe counter designed to seat 10 peo- 
ple at one time. Food is dispensed to the counter 
through an opening in the kitchen partition. Seats, 
of the swinging type. fold under the counter when 
not in use. The lunch room also has two drop tables 
and individual drop seats for other use as needed. 
The floor of the lunch room and other parts of the 
car, except the kitchen, is covered with Terraflex 
plastic tile. 

Next to the lunch room, an 18-ft. 9-іп. sleeping 
section with five Pullman sections—upper and lower 
berths—furnishes accommodations for 10 men. In 
addition, there is an 8-ft. 8-in. roomette-type com- 
partment for the wreck master which can also be 
utilized as an office. This end of the car is equipped 
with toilet room, supply lockers, shower bath, four 
Allegheny steel wash basins and eight individual 
sealed lockers for the crew. 

A Vapor No. 557 coal-fired hot water heater fur- 
nishes heat for the car. Electric current for lighting 
end operating fans is supplied by a gasoline-engine 
driven l-kw. generator, located in a tool car which 
accompanies the crew car. The only other change 
made in the car structure was that of blocking up 
three windows on one side of the car and one window 
on the opposite side behind the locker and wash basin 
sections. 


Right—Wreckmaster’s office and lockers; 
Below—Lunch counter and Pullman sections 
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EDITORIALS 


Unfortunate 
Stagnation 


There has been a gradual slowing down of the rate 
at which freight-car orders have been coming in to 
the builders' plants since last spring. Since the first 
of the present year the decline has become sharp. 
During December, 1948, orders were received for 
9,368 freight cars of all types by the shops of the 
builders and the railroads, and on January 1, 1949, 
the backlog of undelivered orders amounted to 
103,896, according to the American Railway Car 
Institute. In January, 1949, orders dropped to 
1,568 and on February 1 the backlog had dropped 
to 96,214— 23,497 fewer than one year earlier. Dur- 
ing February orders for new cars all but disap- 
peared with a total of 332, and on March 1 the 
backlog of unfilled orders was down to 85,974, a 
drop from March 1, 1948, of 35,962 cars. 

There are two principal causes for this slowing 
up of orders: the reduction of carloadings and the 
current high prices for cars. But whatever the 
cause, the effect is disappointing from many angles. 
Not the least of these is the retardation this will 
cause, if continued for many months, in improve- 
ment in the character of the freight-car inventory. 
The improvement is needed to meet the pattern of 
service which the railroads are beginning to develop 
in some places and which they are thinking about 
with growing seriousness everywhere. "That pattern 
demands cars which are adapted to higher speeds 
than are most of the old cars in service, more than 
a third of which are 25 or more years old. 


Old Cars Cause Failures 


While the bad-order situation has not deterior- 
ated appreciably during recent months, there are 
many cars which are unduly expensive to maintain 
and which are also none too reliable. It is from 
such cars that most of the failures in service come 
which require cars to be set out for repairs or for 
transfer of lading. Such failures are decidedly 
damaging to the quality of the service in two re- 
spects: they delay deliveries and lead to lading dam- 
age. Neither helps to keep the good will of shippers. 

Some of the factors which are going into many 
new freight cars and which adapt them to meet the 
maximum demands of present-day freight-train 
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service are high-speed trucks and draft gears with 
softer intial action. While not all new cars are go- 
ing to include either or both of these features, the 
rate at which they will be introduced into the na- 
tional freight-car supply will be slowed up by any- 
thing which reduces the rate at which new cars are 
built and installed on the railroads. 

With competition for traffic growing more severe. 
anything which delays improvements in the service 
is a matter of serious concern. 


Degreasers and 
Insulating Varnish 


Diesel-electric shop operators who use vapor de- 
greasers for cleaning traction motors know how they 
save man hours and eliminate onerous work. A vapor 
degreaser can do in thirty minutes a job which would 
take eight hours by the "scrape and squirt” method. 
And when an armature comes out of the degreaser, 
it is almost as dry—by the Megger—as it is when it 
comes out of the bake oven. 

A question which lingers in the minds of the pros- 
pective users is, "What does the degreaser do to the 
varnish?” The agents used must, of course, attack 
oil if they are to be effective, and practically all 
types of insulating varnish contain oil. Fortunately. 
the oil in the varnish is not completely free to the 
action of the solvents, particularly if the varnish is 
set by polymerization. 

Those who use the degreasers say that they do re- 
move a surface film of varnish and that this is good 
since embedded bits of metal and brake shoe dust 
go with it. They add that this is good procedure 
since this film is replaced in the vacuum impregnator 
without undue clogging of the ventilating ducts by 
accumulations of varnish. 

Some varnish manufacturers are apprehensive. 
They hold to the opinion that the solvents may cause 
the varnish to become porous or otherwise deterior- 
ated in a manner which cannot be restored in the 
vacuum impregnator. To this the manufacturers of 
impregnators say: “Be sure you have a sufficiently 
high vacuum and that you leave your armatures in 
the varnish under pressure for a sufficient length of 
time.” 


Still others say, "We are now going to the use of 
silicone varnishes and they are more easily dissolved 
than other synthetics." That raises the question of 
whether this is correct or not, and if correct, can 
silicone be protected by means of a surface applica- 
tion of some other varnish, the silicone serving to 
protect hot spots deep in the coils, and the other 


varnish to protect the silicone? 
Degreaser Must Have Shock-Load Capacity 


One recommendation has been made which seems 
to fit the present situation. In substance, it is about 
as follows: The degreasing of an armature must be 
done disereetly in a degreaser which has a sufficient 
shock-load capacity. The heating element must be 
large enough to keep the vapor level above the arma- 
ture all the time it is in the tank. If there is not 
enough heating capacity, the vapor level will fall 
when the armature is introduced and time must be 
allowed for it to build up again while the armature 
is held up out of the vapor. This sometimes requires 
dipping the armature into the vapor several times. 
When the vapor stays up, the total time is relatively 
short and the operation permits of accuracy of con- 
tro. It would seem that a short, accurately timed 
dip would be much more apt to have the desired 
surface effect and would avoid a tendency for the 
solvent to work into the varnish. 

Of course this is theorizing, and it will be highly 
beneficial to the makers of degreasers, varnishes, 
vacuum impregnators and the railroads if representa- 
tives of these groups get together, and make a study 
of the subject. The fact remains that degreasers are 
being used successfully for cleaning, but some appli- 
cations have still to be worked out, and it is most 
desirable that each operator understand how to use 
his degreaser to best advantage. There is much to 
be gained by a study that will determine best pro- 


cedure. 


Two Ways of 
Inviting Trouble 


Because the facilities devoted to the servicing and 
repairing of Diesel-electric motive power are nor- 
mally vastly superior to the facilities which perform 
similar functions on steam locomotives, it is all too 
often assumed that there is nothing left to be desired 
In providing the physical plant necessary to handle 
Diesel power. This is far from always the case. In- 
stead of installing a separate and properly designed 
structure for Diesel maintenance, there is already a 
trend toward converting present steam facilities, or 
parts thereof, to Diesel-electric facilities that may 
cost dollars for every penny saved. Too often the 


existing structure does not lend itself in more than 
a bare minimum way to the use to which it will be 


put. | 
No example of the short sightedness of this policy 


is more obvious than the employment of increasingly 
larger numbers of stalls from steam roundhouses for 
Diesel locomotive maintenance. The fire risk alone 
should be sound reason for pausing and considering 
the disadvantage of using more than two or three 
such stalls at most for maintaining Diesel power. 
Should fire break out in the Diesel portion of a round- 
house in which there are more than two or three 
Diesel units, the time consumed in getting any ap- 
preciable number of locomotives out over a single 
turntable could easily be great enough to spell phys- 
ical disaster to the locomotive and financial hard- 
ship to the railroad. 

In most cases the original conversion of a portion 
of a steam roundhouse to a Diesel maintenance sec- 
tion involved but one, two or three stalls and was 
used when and where the number of Diesel locomo- 
tives was small. Where the conversion could be made 
in such a manner that the work on Diesel power 
could be performed efficiently, such conversions 
were sound policy. There is not a great deal of risk 
from fire where only one or two units need be re- 
moved. It is in the continued and creeping expansion 
of such Diesel maintenance sections to four and five 
and more stalls that the danger lies. 

Roundhouses are obsolete enough for most steam 
locomotive servicing work because of the inevitable 
turntable delays and the need for continued move- 
ment of men and tools from one stall to another. 
For Diesel power, these disadvantages apply more 
forcefully, (1) because of the far greater cost of 
this type of locomotive with the consequent need for 
minimizing repair and service time (2) because of 
the awkwardness of splitting up units, and (3), 
above all because of the vulnerability of Diesel loco- 
motives to costly fire damage. 


What Statistical 
Reports Show 


The condensed statistical reports of mechanical 
department operations on railroads, individually and 
as a whole, are studied with the keenest interest be- 
cause they reflect satisfactory results in certain 
phases of the work and other points where improve- 
ments need to be made. In all analyses of these re- 
ports, it is of course essential to know how the vari- 
ous figures are compiled, what the units mean and 
something about comparative operating conditions 
in order to arrive at intelligent decisions. 

The first performance figures generally looked at 
are maintenance of equipment expense, the relation 
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it bears to total operating cost and how this ratio 
varies from month to month and with that on neigh- 
bor roads. The expenditures involved differ widely, 
dependent upon the size of the road and may be a 
few thousand or a number of million dollars a month. 
Moreover, the ratio of equipment maintenance to 
operating expense is highly variable even on the 
same road at different periods and it is these differ- 
ences which require analysis in the interest of secur- 
ing most eflicient operation. 

For example, railroads generally spend about 5 
per cent more money maintaining equipment than 
track and fixed structures, but in a few instances 
these figures are reversed and, when this occurs, it 
is logical to ask why and make sure that the reason 
is not deferred repairs or an undesirably low stand- 
ard of maintenance of cars and locomotives. 

Then there is the wide variation in ratio of equip- 
ment maintenance to total operating cost on different 
railroads to account for. Examination of figures for 
a selected group of carriers for the first 10 months 
of 1948 shows ratios from 19.1 per cent to 25.4 per 
cent and one of 33.7 per cent. Unquestionably, phys- 
ical factors, difficult to change, are responsible for 
some of these differences but the relative efficiencies 
of labor forces and particularly the amount of mod- 
ern labor-saving equipment and facilities also have 
a bearing and hence need to be checked. 

In the locomotive department, the number of loco- 
motive miles in proportion to ownership is impor- 
tant, also the cost of repairs per locomotive mile, 
miles per locomotive failure. enginehouse expense 
per locomotive mile and per locomotive handled, 
cost of fuel, water lubrication and other locomotive 
supplies per mile. These figures require prompt and 
constant checking in the interest of more effective 
locomotive maintenance and use. 

Some of the factors which receive closest consid- 
eration in the car department include the number of 
employees and payroll, unit cost of freight and pas- 
senger car repairs, freight car repair billing, train 
delays due to car failures and hot boxes, per cent 
bad-order to revenue cars on line, air brakes cleaned, 
journal boxes repacked, draft gears inspected, jour- 
nal packing and car oil reclaimed and purchased new. 

In the car department, as well as the locomotive 
department, the statisticians and accountants have a 
field day. There is altogether too much tendency to 
continue certain records which perhaps have long 
outlived their usefulness. Long delay in making cur- 
rent performance figures available greatly reduces 
their usefulness. Practically all of the figures men- 
tioned are susceptible of misinterpretation and, in 
some instances, they may be compiled more for a 
paper record than to give a real measure of oper- 
ating results. With all their limitations, however. 
mechanical departments cannot be run satisfactorily 
without operating statistics. The more simple, accu- 
rate, easily understood, promptly available and 
widely used they are, the better. 
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NEW BOOKS 


DesicN For WELbiNG. Published by the James F. 
Lincoln Arc Welding Foundation, Cleveland 1, 
Ohio. 1024 pages; 6 in. by 9 in.; cloth bound. 
Price, (in U.S.A.) $2; elsewhere, $2.50. 

The book, a compilation of papers submitted in the 

Lincoln Award Program, makes available in separate 

sections a record of representative welded designs in 

several fields. The papers are reports of proposed 
designs, reinforced and substantiated by accounts of 
similar work already constructed. Each tells how 

a given organization has solved its own problems. 

Section III on railroad applications has chapters on 

Redesign of Diesel-Electric Locomotive Underframes; 

Improvements in Welding of Diesel-Electric Loco- 

motives, Arc-Welded Parts for Diesel Locomotive 

Engines, Producing Improved Box Cars at Reduced 

Cost by Arc Welding, Low-Alloy Welded Box Cars, 

Cost Reduction for Railroad Passenger Cars, and 

The Application of Arc Welding to Locomotives. 


Gas Tapes. By Joseph Н. Keenan and Joseph 
Kaye, professor and assistant professor, respec- 
tively, of mechanical engineering, Massachusetts 
Institute of Technology. Published by John Wiley 
& Sons, New York. 238 pages; 7% in. by 1014 
in.; cloth bound. Price, $5. 

In this book, which supersedes a previous one en- 

titled “Thermodynamic Properties of Air," the prop- 

erties of air have been re-examined and recalculated, 
the properties of combustion of hydrocarbons and 
of the constituent gases have been added, and tables 
of functions useful in analysis of the flow of com- 
pressible fluids have been extended. АП values of 
the thermodynamic properties are based on the ex- 
amination of data from spectroscopic sources pub- 
lished by F. D. Rossini and his co-workers of the 
National Bureau of Standards in 1945. 


ELECTRIC AND DieskrL-ELECTRIC Locomotives. By 
D. W. Hinde, B.Sc., A.M.I.E.E., A.M.I.Loco.E., 
and M. Hinde. Published by Macmillan & Co., 
60 Fifth avenue, New York. 366 pages; 5% in. 
by 8%% in. Price, $9.25. 

The outstanding characteristics of electric and Die- 

sel-electric locomotives, both foreign and American, 

are described in this book. The ten chapters deal 
with motors; control gear; auxiliaries; d.c., a.c., and 
convertor locomotives; Diesel engines and transmis- 
sion systems, and Diesel-electric locomotives. The 
trends of future design are also discussed. The tables 
in the appendix contain information gathered 
throughout the world on direct-current locomotives 

(from 1925); single phase, alternating-current lo- 

comotives (from 1925); convertor type locomotives 

(from 1925) ; “three-power” locomotives, and Diesel- 

electric locomotives (from 1930). 


SHOPS AND TERMINALS 


West Albany 
Flanging Operations 


A wide variety of both hot and cold forming opera- 
tions on parts for steam locomotives, tenders and 
electric locomotive boilers are performed at the West 
Albany, N. Y., shops of the New York Central. The 
work is done on a 400-ton Lake Erie flanging press, 
with the aid of a McCabe pneumatic flanging ma- 
chine for certain flanging operations. 

Typical of the forming work done is the flanging 
and shaping of the rear tube sheets. The flanging 
along the top and the upper portions of the sides is 
done cold in two steps on the pneumatic flanging 
machine. One-half the bend is put in in the first 
step and the remainder in the second step, both in 
lengths of five to six inches at each pressing. The 
sheet is then transferred to the heavy hydraulic press 
to put in the two horizontal bends near the bottom, 
which is also done cold. The bottom-most bend is 
put in first, followed by the upper bend. 

The remainder of the side flange, that extending 
below the top horizontal bend on either side, is put 
in by hand while the sheet is held by a holding die 
shaped to fit the sheet. For flanging these bottom 
sections, one side of the tube sheet at a time is heated 


A rear tube sheet showing the two offsets which are 
formed cold and the portion of the flange put in cold— 
The remainder of the flanges extending along either side 
to the bottom are put in by hand after heating while the 
sheet is held in the press 


on a coal forge. After all flanging has been com- 
pleted the sheet is put in a furnace for annealing 
and later straightening. 

Firebox door sheets having a large radius at the 
bottom mud ring corner are flanged cold around the 
top and along the sides to within 36 in. of the bot- 
tom on the pneumatic flanging machine. The bot- 
tom 36 inches of the flanges are done on the hydrau- 
lic press after heating. Firebox door holes in the 
back head or door sheets, are formed in dies after 
the door-hole opening has been burned out. All 
door holes are completed in one operation except the 
O'Connor-type offset hole which requires two op- 
e1ations. 

Waist-sheet angle irons are heated and formed to 
radius in a die in the hydraulic press. After going 
through the die the angle irons are placed in a fur- 
nace and heated, then sized on a forming block to 
the final boiler diameter desired. Only one size of 
die is used for all boiler diameters as the majority 
of boilers going through West Albany Shops have 
diameters within four inches of each other. 

Other locomotive work formed hot includes valve 
head casings and cylinder head casings, boiler front 
doors and cinder shields. Boiler fronts and doors 
are ló-in. material while cinder shields are 3% in. 
thick. Some fronts are done complete in one opera- 
tion; others require two. Combustion-chamber-type 
rear tube sheets are of 1%- and 94 в-іп. material; they 
are heated, placed in dies and flanged in one opera- 


Cold pressing the upper offset in a rear tube sheet 
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Combustion-chamber tube sheets like the one on the 
right are placed in dies, pressed, heated and flanged in 
one operation—At the left are two boiler front doors, 
and a door sheet with an O'Connor-type offset hole 


tion. Engine-truck and tender wear plates of 14-in. 
and 5%-іп. material with flanges from 310 in. to 4 in. 
in length are formed in dies. 

Included in the tender work flanged hot on the 
hydraulic press are tank wells which are flanged in 
dies in two operations. Опе set of dies is used 
partly to form the depression in the first operation. 
А second set of dies, which uses the same female 
but a different male die, finishes the operation. The 
material is heated separately before each operation, 
and the edges are straightened after completing the 
second operation. Pedestal jaw shoes for both loco- 
motive and tenders are flanged in one operation in 
dies; those less than 3% in. thick are done cold, over 
9& in., hot. 

Dies are used for cold flanging tank sheets up to 
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3$ in., pilot steps, waist sheets and firebox expansion 
sheets, and trailer-truck fulerum wear plates up to 
54 in. Trailer truck fulcrum wear plates above 
5% in. thick are flanged hot. Pilot steps are flanged 
cold, but are heated and straightened by hand after 
flanging. 

Parts for electric locomotive boilers done on the 
hydraulic press include the bottom tube sheet in one 
operation in dies, and the bottom furnace sheet which 
is heated and formed in two operations. Miscel- 
laneous forming jobs are also performed for shop 
equipment, such as ?&-in. air reservoir heads for 
shop air systems. 

Three men, one mechanic and two helpers, are 
employed on the hydraulic press for all work. 


Two Front-End 
Work Platforms 


Two front-end work platforms which contribute to 
safety and greatly expedite repair operations on steam 
locomotives at the Bayshore, Cal, shops of the 
Southern Pacific are shown in the illustrations. The 
smaller of these is particularly helpful for light gen- 
eral work and in shops with limited clearance space 
between locomotive front end and shop wall. 

The 2-in. plank platform, about 2 ft. wide by 9 
ft long, is supported on two welded bracket assem- 


Easily-applied platform for light work in steam locomo- 
tive front ends. 


Vy 


Ш 


Wheel-mounted platform for the removal and re-applica- 
tion of boiler flues and superheater units 


blies bolted to the smokebox ring. Each bracket 
carries an angular wing and three ll4-in. pipe 
nipples. 6 in. long. set vertically to position and hold 
in place the guard rail which is made of ?4-in. pipe. 

The back guard rail comprises both a top and in- 
lermediate horizontal pipe section with four vertical 
pipes to stiffen the construction. Ар ingenious slip 
joint design permits shortening or lengthening the 
guard dependent upon whether the brackets are ap- 
plied to a small or large smokebox. 

A hinged wing guard at either end of the back 
guard may be swung at right angles to it and held 
in one of the pipe nipples, thus giving complete pro- 
tection at the platform end. If preferable, the wing 
guard may be set at an angle in another nipple and 
thus give access to the running board, this position 
being shown in the photograph. 

The left bracket of this device also carries а %-in. 
round bar properly stiffened and designed to support 
the hook end of a 96-in. step ladder which carries a 
light hand rail on one side and metal points at the 
bottom to prevent sliding. 

Just enough unobstructed space is allowed in the 
back guard to permit entrance of a workman to the 
platform by stooping slightly. 

The other front-end work platform, mounted on 
wheels, is anchored to the smokebox ring and ef- 
fectively used in removing and re-applying both 
boiler tubes and flues and superheater units. Тһе 
units, particularly, sometimes demonstrate great af- 
finity for the locomotive boiler and can be pulled 
out only with the greatest difficulty. Under this 
condition, as well as normal front end work, a large. 
firm and safe working platform is a real asset in 
any locomotive shop. 

This platform, also made at Bayshore shops. con- 
sists of three principal parts, namely. the main plat- 
lorm 5 ft. by 8 ft., a 5-ft. by 5-ft. hinged apron on 
one end of the platform and a set of stairs on the 
other. The platform. 6 ft. 6 in. above the rail, is 
mounted on a frame with four motor truck wheels. 
permitting it to be moved on standard gauge tracks 
from the locomotive to where tubes or units are 
worked in the boiler shop. The platform can also 
move from one shop track to any other via the trans- 
fer table, or be lifted directly across from one track 
to another, if desired, by means of the shop overhead 


traveling crane with two hooks engaging U-bolts 
welded to the platform sides at a point near the 
center of gravity. 

The main platform may be made wider and longer, 
if desired, for use with larger power. The steel frame 
is an all-welded construction, comprising four ver- 
tical columns made of 4-in. scrap boiler flues, welded 
at the top and bottom to 3-in. steel angles, as illus- 
trated. Bracing is made of 2-in. scrap boiler tubes 
and guard rails of 1-іп. handrail pipe. The apron 
is connected to the main platform by two substantial 
hinges which permit raising the apron slightly, if 
necessary, for attachment to smoke box rings at the 
most convenient elevation. 

Eighteen 2-in. by 12-in. planks are used in the 
main platform and apron floor and seven in the 
steps which are kept the full width of the platform 
Íor greater convenience of access. 


Cylinder Cock 
Removing Jig 


The enginehouse personnel on the Texas & Pacific 
at Marshall, Tex., have constructed a ratchet-type 
removing jig to ease the task of removing both air. 
and steam-operated cylinder cocks. The device is 
essentially a long-handled wrench, the end of which 
slips over the cylinder cock from the bottom and per- 
mits the mechanic to remove the cock without having 
to crawl underneath the protruding cylinder. 

The device consists of two parts which fit together 
to form a ratchet wrench. The handle is made from 
a length of strap iron % in. by 2 in. and about 3 ft. 
long. А rod mounted on the handle engages notches 
cut in the circumference of a circular plate that 
forms the base for gripping the cylinder cock. The 
rod is held in place in a notch by a spring and is 
released пе сп by a bell-crank lever which 
1s squeezed against the wrenc 1 
the rod from "the notch. h handle to withdraw 


Ratchet-type cylinder-cock application and removal jig 
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Two steel bushings are welded to the handle. 
One is about 14 in. and the second about 2 in. from 
the edge of the circular plate. Each bushing is 1 in. 
Icng, and through both bushings there is a pin 
54 in. by 6 in. Between the bushings there is a 
compressed spring which holds the pin in the notch 
on the circular plate. The end of the pin is con- 
nected to a rod 14 in. by 1 in. by 20 in., the other 
end of which is connected to one end of a bell crank. 
The bell crank is moved by a lever which is mounted 
on the edge of the wrench handle; squeezing the 
lever on the bell crank withdraws the pin on the 
other end of the rod from engagement with the 
notch and permits the handle to be turned to an- 
other notch for unscrewing the cylnder cock. 

The wrench handle is bolted loosely through a 
filler plate to the notched circular plate to permit 
easy turning of the handle with respect to the plate 
for engaging successive notches. The notched plate 
is 3% in. thick and 10 in. in diameter. Two posts 
are welded to the plate far enough apart to permit 
the posts to slip around the body of the cylinder 
cock. As the circular plate is turned by the handle 
they engage the ends of the cock and turn it for 
removal or application. 

Two different heads are used for the removal of 
the two types of cylinder cocks; they differ only in 
minor respects necessary to fit the type of cylinder 
cock which they will be used to remove. 


Grinding Roller 
Bearing Liner Faces 


А horizontal planer at the Pine Bluff, Ark., shops 
of the St. Louis-Southwestern, to which a grinding 
attachment has been added grinds steam locomotive 
roller bearing main pedestal liners parallel to each 
other and equidistant from the outer race. The hous- 
ing rests on two parallel blocks set on the planer 
bed and is leveled by small wedges. The alignment 
is made by measuring the distance from the parallel 
blocks to the surface to which the liner is welded as 
this surface was not subject to wear. 

The first step in refinishing the liners is to clean 
all surfaces thoroughly so that grease will not clog 
the emery wheel or interfere with the alignment for 
grinding. The thinnest liner is then determined by 
measuring from each liner wearing surface to the 
farthest portion of the roller bearing race. The en- 
tire housing is placed on the two parallel blocks with 
one liner from each box resting on each block. Ор- 
posite corners of opposite liners are set equal dis- 
tances above their respective parallel blocks. The thin 
liner is then ground. After grinding it is checked by 
placing a parallel bar across the ground surface and 
“miking” the distance from the bottom of the bar to 
the top of the block. A total variation of .002 in. is 
allowed from one end to the other. After the thin 
liner checks satisfactory, the top liner on the opposite 
box is aligned, ground and checked. The housing is 
turned over to rest on the finished liners and the re- 
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Roller bearing housing mounted on horizontal planer 
preparatory to grinding liner faces and prior to alignment 
and clamping in position—The shop-built grinding attach- 
ment is shown at the upper left 


The distance from the race to the liner is found by a 
surface gauge and a dial indicator attached to an L-shaped 
rod—The housing is aligned by setting the surface to 
which the liner is welded parallel to the parallel blocks 


maining two liners are ground. New micrometer 
readings are stenciled on all four surfaces to which 
the liners are welded. 

The measuring gauge for determining the thinnest 
liner and checking the ground surfaces consists of a 
standard 314-in. case-hardened surface gauge and а 
light-weight dial indicator joined to opposite ends of 
an L-shaped rod. The parallel blocks are 6 in. by 
7% in. by 32 in. The grinder is bolted to a hori- 
zontal leg 11 in. long of an L-shaped 124.in. plate 
10 in. wide. It is held to the L-shaped plate by four 
14 -іп. bolts and by а 9$-in. diameter U-clamp which 
is threaded at the two ends and fits over the motor. 
The legs of the U-clamp are joined by a plate 74, 
in. by 115 in. by 14 in. The 18-in. vertical leg of the 
L-shaped plate is bolted to the vertical face of the 
cross rail tool post holder of the planer with four 
g-in. bolts. The grinder is moved along the rail 
with the regular machine feed. 


QUESTIONS 
AND ANSWERS 


Air Brake Questions and Answers 


The 24. R L Brake Equipment for 
Diesel Electric Locomotive 


AUTOMATIC SERvicE PosiTION 


Q-796— What does this position produce? A.—The 
proper rate brake pipe pressure reduction to cause a 
service brake application. 


Q-797-—How is this reduction accomplished? A.— 
The exhaust port in the rotary valve seat registers 
with passage 4, allowing air from chamber D and 
the equalizing reservoir to escape to the atmosphere. 
The fall of pressure in chamber D causes the higher 
brake pipe pressure in chamber N to move the equal- 
izing piston to the left, carrying attached lever 79, 
which is rotated to compress spring 83 and unseat 
the equalizing discharge valve. Brake pipe air from 
chamber № and passage 2b then escapes past the un- 
seated discharge valve to passage 15. In service po- 
sition brake pipe air from passage 15 flows through 
a choke to passage 16 which is connected to the ex- 
haust passage by a port in the rotary valve seat. 


Q-798—W hat is the purpose of a choke? À.—To re- 
strict the air flow so that the pressure in the brake 
pipe as well as in the equalizing reservoir are reduced 
at a controlled rate, which serves to prevent quick 
action. 


Q-799—How is the brake pipe reduction reflected 
at the control valve service portion? A.—When the re- 
duction takes place on the face of the service piston, 
auxiliary reservoir pressure in chamber C, the pis- 
ton moves to the right, first moving the graduating 
valve, disconnecting graduating valve passage 
from slide valve passage 19, cutting off supply of 
emergency reservoir air to the auxiliary reservoir. 
(In direct release operation). 


Q-800—As the serrice piston moves further to the 
right what happens? A.—It moves the slide valve 
which: (a) Disconnects slide valve port K from on 
the right side of release insuring valve 150. (b) 
Disconnects slide valve port E from seat port 13, cut- 
ting off auxiliary reservoir air to the chamber on the 
left side of release piston 110. (с) Connects seat 
port 7 and seat port 13 to cavity А in the slide valve 
and the exhaust passage in the slide valve seat. 


Q-801—W hat results from this connection? A.— 
This permits auxiliary reservoir air in chamber D 
in the right side of the release piston to overcome 
spring 120 and move the piston and release slide 


valve to the left, thereby disconnecting displacement 
reservoir passage 3a from exhaust passage 10 to per- 
mit development of pressure in the displacement 
reservoir. 


Q-802—What other connections are made by the 
slide valve? — A. —Connects graduating valve port 
to slide valve cavity D and slide valve seat passage 
3c, which permits auxiliary reservoir air to flow to 
service choke 3 and passage За. From passage the 
auxiliary reservoir air flows past diaphragm valve 
199 to passage 3 and out pipe 3 to the displacement 
reservoir at a rate controlled by service choke 3. 
Auxiliary reservoir air from passage 3 also flows 
past check valve 252, through passages 28, 36 past 
check valve 252b and passage 16 to the relay valve. 


Q-803—1s the safety valve connected in service 
position? A.—Yes. Referring to Plate B, passage 
3h is connected to passage 32 at emergency choke 
4, passage 3h, cavity S and passage 17. 

Q-804—What other connection comes from раз- 
sage 3h? A.—Passage 3h is also connected to the 
controlled emergency portion, chamber 4, and with 
the rotair valve in freight position, auxiliary reser- 
voir air from passage 3 flows past unseated check 
valve 185 to chamber D. In service application 
auxiliary reservoir air from passage За aids spring 
209 in holding diaphragm 201 and its valve to the 
left and flows unrestricted to passage 3 before the air 
in chamber D can build up to move the diaphragm 
and its valve to the right. 

Q-805—W hat happens as the release piston 110 and 
its slide valve move to application position? A —Seat 
passage 22 is blanked preventing back flow from 
emergency reservoir to chamber D. 


Q-806—W hat is the result of the service reduction 
in chamber В оп the face of the emergency piston? 
A.—Quick action chamber air in chamber Ё cause 
the emergency piston and graduating valve to move 
to the left until the piston spring guide contacts the 
slide valve. In this position the piston closes charg- 
ing choke 22, and vent port t, through the graduating 
valve, registers with exhaust port v in the slide valve. 
This allows quick action chamber air to flow to the 
atmosphere, reducing quick action chamber air at a 
rate to keep it from attaining a differential over the 
brake pipe pressure sufficient to move the piston and 
compress the spring 34 enough to cause the graduat- 
ing valve to open port t, and cause an emergency ap- 
plication. 
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Locomotive Boiler Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler prob- 
lems. Inquiries should bear the name and 
address of the writer. Anonymous communi- 
cations will not be considered. The identity 
of the writer, however, will not be disclosed 
unless special permission is given to do so. 
Our readers in the boiler shop are invited 
to submit their problems for solution.) 


Welding Staybolts 


Q.—When seal welding screwed-type staybolts 
to the firebox plates should the weld be con- 
tinuous around the full circumferences of the 
bolt? —M. Е. Е. 


A.—The practice for seal welding staybolts varies 
to some extent on the different railroads. One prac- 
tice is to seal weld the bolt heads with Ъ8-1п. reverse- 
polarity welding rods, starting the weld on side bolts 
at the top center, welding down to the bottom center, 
then clean the starting and stopping ends of the weld 
of all flux and complete the weld from the top down- 
ward. On some railroads this procedure is reversed, 
in that the welding is started at the bottom center, 
welding upward around the bolt to the top and al. 
ways finishing the weld at the top of the bolt. On 


overhead bolts the weld is started at any point with 
a continuous weld for the full circumference of the 


bolt. 


Blow-Down Savings 


О.—1з the cost of continuous blow downs and 
the blowing down of the boiler that goes along 
with water treatment justified from the stand- 
point of the fuel used in heating the water dis- 
charged from the blow-off cock? —R. E. V. 


A.—The cost of the fuel used in heating the water 
discharged from the blow-off cock in connection with 
water treatment is more than offset by the saving in 
fuel in that the heating surfaces of the boiler are 
kept clean. The loss of fuel due to a }%-іп. layer of 
scale on the heating surfaces may be as high as 15 
per cent. Also, there is a saving made possible by 
the elimination of excessive water changes resulting 
in better availability of power, in that the washout 
periods can be extended by the use of water treat- 
ment. Eliminating the cost of washouts is a direct 
saving of the fuel required to heat the water from its 
initial temperature to operating temperature after 
each washout or water change. 

А direct saving of fuel is also obtained in that the 
superheater is more efficient when the steam entering 
the superheater is relatively dry as compared to a 
boiler where the water is carried over into the dry 
pipe due to foaming. 


Diesel Locomotive Questions and Answers 


By J. R. Benedict 


Identifying Symbols 
Q.—Will you explain what the symbols: A414, 
414-414, B-B, 4 (B-B) and C-C mean when 
used to designate the wheel arrangements of 
Diesel locomotives? Do they refer to any par- 
ticular type of service such as switching, pas- 
senger and freight? 


A.—For steam locomotives the Whyte system was 
a very satisfactory method of designating wheel ar- 
rangements. The 4-6-2 designating numerals, as an 
example, were understood easily and clearly described 
the Pacific-type locomotive wheel arrangement with 
its four-wheel leading truck, six driving wheels and 
two-wheel trailing truck. This same system applied 
to a Diesel locomotive can not be used to indicate 
the wheels that are driving wheels and those that are 
idlers in any one wheel group. A 6-6 Diesel locomo- 
tive, using the Whyte symbols, would indicate a unit 
with two pairs of six-wheel trucks but does not indi- 
cate which wheels are driving and which are idlers. 
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Thus, the Continental system is used for Diesel 
locomotives. This system uses letters to designate 
driving wheels and numerals to indicate idling wheels. 
The letter “А” designates one pair of driving wheels. 
“В” indicates two pairs, “С” three pairs, “D” four 
pairs, еіс. The numeral “1” designates one pair of 
idling wheels, “2” shows two pairs, etc. 

Therefore the symbol А1А indicates a six-wheel 
truck with one pair of driving wheels on each end 
and a pair of idler wheels in the middle. The symbol 
А1А-А1А designates a Diesel unit with two six-wheel 
trucks of the type just explained. The symbol B-B 
designates a Diesel unit with two four-wheel trucks 
having all wheels driving. The symbol 4 (B-B) is 
used to designate a four-unit locomotive with each 
unit having two four-wheel trucks with all wheels be- 
ing driving wheels. A 2 (B-B) would be a two-unit 
locomotive with the same type of trucks. The symbol 
C-C indicates a unit with two six-wheel trucks having 
all wheels driving. 

These symbols do not, of course, indicate the type 
of service. A system that could be used also to 
describe the locomotive as either a switching, pas- 


senger or freight locomotive might be desirable but 
would not be very satisfactory. Many locomotives are 
used for more than one type of service, some are con- 
sidered all-purpose locomotives, and certain types of 
locomotives can be readily converted for a different 
type of service by changing the gear ratio. 


Electric Dynamic Braking 

If the electric dynamic brake fails to operate prop- 
erly оп FT and F3 Electro-Motive locomotives so 
equipped, it will be necessary to examine, first, the 
low voltage field loop circuit of the main generator 
battery fields of all units and, secondly, the high 
voltage dynamic braking contactors traction motor 


field circuits. 


Q.—What procedure should be followed to 
locate the cause of failure of the dynamic brake 
on all units of the locomotive? 


A.—Check the field loop circuit. The following 
is a tracing of the field loop circuits as applied to FT 
and F3 class locomotives. Electricity leaving the 
positive side of the auxiliary generator knife switch 
or batteries flows through an 80-amp. battery field 
fuse (located in the low voltage cabinet or panel), 
the brake control 31-bar contacts and resistors, the 
unit selector switch and resistors; (FT) field loop 
contacts cd and ef normally open, now closed; (ЕЗ) 
field loop contacts ab and cd normally open, now 
closed; cam switch contacts jk and nm normally 
open, now closed, battery field contact normally open, 
now closed. The electrical field loop circuit as listed 
above is completed in the front operating cab unit. 
In all units it will be necessary to examine the above, 
plus the cam switch contacts jk and nm normally 
open, now closed, battery field contacts normally 
open, now closed, and in rear trailing cab unit; (FT) 
field loop contact ab normally closed, now closed; 
(F3) field loop contact ef normally closed, now 
closed, plug couplers, and jumper cables. Note: On 
locomotives whose last trailing unit is not a cab unit. 
a shortening bar is used to complete the field loop 
circuit. This shortening bar takes the place of (FT) 
field loop contact ab or, (F3) field loop contact ef 
on rear cab unit. This shortening bar must be closed 
and making good electrical contact or the field loop 
circuit will not be completed. 

In tracing the field loop circuit just described, if 
the circuit is not completed electrically, check all con- 
tacts, fuses, switches, etc., to determine if they are 
electrically sound. 

а. The 80-amp. battery field fuse located in the 
low voltage panel or cabinet must be checked. Make 
sure its contact clips are tight and clean. 

b. _ The brake control 31-bar commutator must be 
examined. Check all brushes for being broken and 
making poor contact, dirty bars, dirty or grounded 
lesistor wires, or poor contact at terminal board. 

e The unit selector switch must be in the proper 
position for the number of units comprising the lo- 
comotive. Examine the contacts on this switch and 
their 1.2-ohm resistors; if used, to determine if it is 
electrically sound, 

If the field loop contactor fails to operate, 
check the field loop operating coil, its wires and con- 


tacts, fourth and fifth fingers of the reversing control, 
fifth and sixth fingers of the transition control drum 
type switch, 30-amp. control fuse and control push 
button, to determine if they are tightly closed and in 


good electrical condition. 


Q.—If the cam switch fails to operate to the 
TOW position, what is the position of the in- 
terlocks? 

A.—Class FT: Examine the TOW operating coil 
and its wires, brake relay interlock ab normally open. 
now closed, (if brake relay interlock fails to close. 
examine the brake relay operating coil, fifth and 
sixth fingers of the transition control and its wires), 
P2 interlock cd normally closed, P4 interlock ab 
normally closed, fifth and sixth fingers of the tran- 
sition control drum type switch, and 30 amp. control 
fuse and push button. Examine the cam switch for 
foreign objects that would bind its contact movement. 


Q.—If the battery field contact fails to close, 
where can the trouble be located? 
A.—Examine the battery field operating coil and 
its wires; (FT) cam switch interlock ef normally 
open, now closed; (F3) cam switch interlock cd nor- 
mally open, now closed; also fifth and seventh fingers 
of the transition control drum type switch. 


Q.—What is the procedure in locating the 
failure of the operation of the dynamic brake 
contactors? 

A.—The high-voltage dynamic-braking contactors 
in the traction-motor field circuit must be electrically 
sound. Examine the ВІ, B2, ВЗ contacts to deter- 
mine if they are tightly closed and in good mechani- 
cal condition. If these contacts are not closed. 
examine the electrical circuits to their contacts op- 
erating coils. 

Class FT: Check the fifth and sixth fingers of the 
transition control drum type switch, brake relay in- 
terlock ab normally open. now closed, P1 interlock 
ef normally closed, series interlock ab normally 
closed, P2 interlock cd normally closed, reverser in- 
terlock ab normally closed, cam switch interlock gh 
normally open, now closed, ВІ . B2 - ВЗ operating 
coils, fifth finger of the isolation switch and all points 
of contact and wires to these interlocks and operating 
coils to determine if they are electrically sound. 

Class F3: Check the fifth and sixth fingers of the 
transition control drum type switch, P4 interlock ab 
normally closed, P2 interlock cd normally closed 
brake relay interlock ab normally open, now closed. 
cam switch interlock ef normally open, now closed, 
reverser interlock ab normally closed, dynamic beaks 
ing contactors operating coil, No. 5 finger of the 
isolation switch, and all points of contact and wires 
to these interlocks and operating coil to determine if 
ue Ju aM. sound. 

the electric dynamic brake fails to 
all units, the trouble will usually lie in the bell ce 
circuit. If the electric dynamic brake fails to operat: 
on only one unit, it is an indication that the field 
loop circuit is complete and the trouble will usuall 
be found in the dynamic brake contactors i the 
traction motor field circuit. pes 
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CAR INSPECTION 


AND MAINTENANCE 


Conditioning 


Slide Valves and Seats" 


Ох of the most perplexing problems іп the past 
has been that of controlling the friction between the 
slide valve and slide valve seat to a degree that the 
operating valve, whether it be a triple, a universal 
or any other valve, will control the air properly from 
the brake pipe to the brake cylinders, and from the 
brake cylinders to the atmosphere. The old method 
of merely cleaning the valves and applying lubrica- 


* Abstract of a paper presented before the Air Brake Association 
in Chicago, September, 1948. д 
+ Air Brake Supervisor, Missouri- Kansas-Texas. 


Truing and charging the lap stick on a cast-iron lapping 
plate 15 in. in diameter. 
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By L. S. Beant 


tion to the slide valve and seat, making a seal that 
will allow the valve to pass the code of tests on the 
leakage test, and at the same time temporarily allow 
the valve to operate freely as long as the lubrication 
is present, can no longer be practiced unless without 
danger of causing great damage in the handling of 
trains. 

Lapping the slide valve seat for the various air 
brake valves by the use of block tin lap sticks has 
definitely been proven efficient and the best method 
of reconditioning these valves, some of which are 
required to remain in service as much as 36 months, 
and must operate with relatively identical effect dur- 
ing that entire period with the minimum friction and 
leakage required. There have been some who are in- 
terested in air brake maintenance who have en- 
deavored to adopt this method, but have found it 
difficult to train their repair men to master the skill 
of handling the lap stick with satisfactory result. 
Even repair men who have become expert in handling 
the lap stick often lose the proper touch and find it 
difficult to regain the accuracy required. 

When the method of using these lap sticks was 
first adopted the men who were assigned to the work 
of finishing slide valves and slide valve seats were 
experienced air brake repair men and they had 
little difficulty in mastering the use of these sticks 
because of their former practice with files and other 
lapping methods. War conditions and the rapid 
changing of men from one job to another brought 
the serious problem of securing men proficient in 
precision work. At that time the idea was conceived 
of using a tool that fastens to the valve body and 
which supports two rollers over the center of the 
slide valve seat. The body-fastening device is 
equipped with an adjusting screw which allows ad- 
justment of the rollers and causes them to work on 
the back or top side of the lap stick with just suf- 
ficient pressure to prevent the rocking of the stick 
and to assure proper abrasion. 


The development of this tool has removed the 
human element in the use of the lap stick to the 
extent that the operation is possible, and the most 
suitable type of slide valve finishing can be accom- 
plished by men who are untrained in the precision 
of air brake repairs. The tools are so designed that 
they can be applied to the valve in less than 14 min- 
vte. By reason of the different designs of the various 
valves it was necessary to design a pressure-holding 
device for each particular class of valve. 

The tools described are now being used in the 
M-K-T Air Brake Shop at Parsons, Kan., on the AB 
control valve, service portion and emergency por- 
tion, the K-1 and K-2 triple valves, the equalizing 
and quick-action portions of the universal control 
valve, and the equalizing and application portions of 
the 6K and 6KA distributing valve. The method 
can be made to apply to all air brake equipment of 


the slide valve type. 

The valves are dismantled by helpers and the vari- 
ous parts are cleaned thoroughly by washing in 
Oleum spirits. The die casting parts are submerged 
in Oakite No. 10. The body of the valve is buffed 
on motor-driven wire-wheel brushes, and all brass 
parts, excepting pistons, are cleaned in an acid so- 
lution. The valves are delivered to the mechanics 
in a clean condition. 

Care is taken that the lap stick is of proper width 
to just pass through the bushing with a minimum of 
clearance, that there is no taper in the stick, and that 
both ends of the stick are of the same thickness so 
the roller pressure will be the same for the entire 
stroke through the bushing. After the block tin is 
poured on the surface of this stick it is machined for 
width and thickness on the shaper; the back side of 
the stick is ground on a surface grinder to assure 
uniform thickness. 

À cast-iron lapping plate 15 in. in diameter, New 
York Air Brake Company piece No. N-2512, West- 
inghouse Air Brake Company piece No. 99388, is 
used for truing and charging the lap stick. These 
lap plates must be kept true and not allowed to be- 
come hollow in the center as they are inclined to do 
efter a period of use. 

After truing and charging the stick on the plate 
on which Grade FF Silicon Carbide is sprinkled, a 
few drops of metal polish (Quick Shine preferred) is 
placed on the stick and spread evenly with a clean 
cloth. It is then blown dry slowly with a small jet 
of compressed air. While truing and charging the 
stick, care must be taken to grasp the stick in the 
center and not bear down on the handles; to do so 
is liable to spring the stick and cause it to become 
high in the center. 

The stick is placed in the slide valve bushing and 
the roller device adjusted by the adjusting screw to 
sufficient pressure to secure the stick to the seat and 
prevent it from rocking. The stick is passed through 
the valve from 12 to 15 strokes and is then removed 
and recharged on the lapping plate to remove the 
metal that has been picked up. The foregoing meth- 
od is repeated until the valve seat has attained a 


highly polished finish. 
Some slide valve seats will be found in such shape 


to necessitate roughing the seat down with a lapping 
block upon which No. 280 grit abrasive paper has 
been fastened by means of clamps on each end of 
the stick which stretches the strips of paper tightly. 
Several layers of paper are clamped to this stick; 
when the first piece has worn it is torn off, and the 
next sheet is ready for use. Valves returning to the 
shop for cleaning after undergoing this method in 
the preceding shopping should need only a few 
strokes of the block tin lap stick to restore the seats 
to their former polished state. 

After the slide valve seat has been conditioned, 
the body and bushing and the entire valve is blown 
free of all dirt and abrasive cuttings. A slide valve 
and graduating valve is selected from a tray of 
valves conditioned by another mechanic specialized 
in that procedure and applied to the piston. Pow- 
dered graphite is applied to the slide valve and its 
seat and to the graduating valve and its seat by 
means of a wood paddle upon which a chamois is 
glued. The piston ring which has previously been 
worked by another mechanic specialized in that op- 
eration is then lubricated and placed in the valve 
and the valve passed on to the assembling bench for 
completion. 

The slide valves and graduating valves, in fact 
all flat seat valves, including the brake valve seat and 
rotary valves, Okadee cylinder cock seats, oil burner 
tips and bodies and various other valves, are con- 
ditioned at this station. 

The lapping machine shown used is a semi-auto- 
matic valve-finishing machine equipped with three 
lapping plates. While one plate is conditioning 
valves, two plates are in the process of truing by 
means of a cam revolving the top plate in a circular 


Semi-automatic valve finishing machine trues two lappi 
plates while a third is conditioning the slide Fares 
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and eccentric motion over the stationary lower plate. 
Silicon carbide, grade FF, is used between these 
plates. 

The plate that is being used to condition the slide 
valves revolves in one direction and the carrier 
plates (designed to suit the various-type valves) turn 
in the opposite direction. The lapping plate is slight- 
ly out of center with the revolving carrier plate, 
which prevents the valves being lapped from follow- 
ing the circle on the plate and tends to move the 
valves to and from the center of the plate, thus re- 
sulting in a more even distribution of the abrasive 
used. For this operation Carborundum H-40 medi- 
um finishing compound is used between the plate 
and the valves being lapped. 

After the slide valves have been lapped, and during 
this machine operation, the operator is conditioning 
the graduating valve seats by virtually the same 
process as used on the slide valve seats, except that 
he holds the lapping stick stationary and passes the 
valve over the stock. The lap sticks used in this op- 
eration are charged on the cast iron plate with grade 
FF Silicon carbide. Metal polish is applied and used 
in the same manner as in the slide valve seat op- 
eration. 

Before the slide valve and graduating valve is 
matched up and placed in the tray for delivery to 
the mechanic for application it is given a final polish 
on a block tin plate 15 in. in diameter which has 
been charged with grade FF Silicon carbide. After 
the bulk of this abrasive is blown from the plate 
the metal polish is applied and blown dry. The op- 
erator at this station has in his possession the various 
condemning gauges for the parts that are condi- 
tioned, and it is his responsibility to pass judgment 
on the correctness of the valves handled by him. 

This method of conditioning the slide valve and 
slide valve seat is the product of several years ex- 
perimenting on the part of those of us who are 
associated with the air brake problems on our rail- 
road. This method has been adopted because it has 
proven to be the best means of securing the type of 
finish that the valves have when they leave the man- 
ufacturer without the aid of expensive machinery. 


Axle Handling Device 


Handling of axles by hand between the outside stor- 
age rack and the axle journal lathe has been elimi- 
nated at the Centralia, Ill, shops of the Illinois 
Central by the construction and installation of auto- 
matic means of transferring the axles between these 
points. The arrangement consists of an outdoor 
axle storage rack which slopes one inch in three 
feet; a tripping mechanism for holding the axles on 
the outdoor rack or releasing them as desired; a 
9-in. channel 30 ft. long with a slope of one inch to 
the foot on which runs a four-wheel dolly that car- 
ries the axle from the outdoor rack to the inside of 
the shop; a second tripping mechanism to eject the 
axle from the dolly onto the indoor storage rack 
near the journal lathe and а: counterweight to re- 
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The outdoor storage rack and the upper portion of the 
9-in.-channel transfer track of the automatic axle-han- 
dling arrangement—The axle in the foreground is shown 
resting against the two bolts which are held in the pro- 
truding position above the I-beam by springs—Releasing 
a lever under the top left end of the sloping track re- 
tracks the two stops and allows the axle to fall on the 
four-wheel dolly and be carried into the shop—After 
dropping the axle on the inside storage rack the dolly is 
returned to the loading position by the counterweight 
shown at the left 


turn the dolly to the top of the gravity feed track 
to repeat the transporting cycle. 

The complete cycle begins by loading the axles 
with a crane truck on the outdoor rack, from which 
they can be fed to the inside of the shop for journal 
turning as needed. The axles are free to roll by 
gravity down the storage rack to within about a foot 
of the four-wheel dolly which carries the axle to the 
inside of the shop. At this point the forward axle 
is restrained from moving further down the rack by 
two bolts 114-in. in diameter that protrude about 
114-in. above the top surface of each of the two 
I-beams which comprise the top of the outdoor stor- 
age rack and on which the axles rest while awaiting 
transfer. The bolts are held in this position by a 
spring. and are released by a handle located on the 
front of the rack connected to the bottom of each 
bolt through a series of levers. 

As the spring stops are released the axle rolls 
down the remaining foot of the storage rack and 
drops onto the dolly, which has been held by a coun- 
terweight at the top of the channel track in the 
proper position to receive the axle when dropped 
from the rack. As the axle drops onto the cart the 
combined weight of the two is sufficient to overcome 
the retarding force of the counterweight, and the 
dolly begins its descent down the track. 

As the dolly approaches the lower end of the 
sloping track, it hits a tripping mechanism which 
rolls the axle clear of the dolly and in place on the 
indoor storage rack from which the axle can be 
loaded into the lathe by a hoist. The tripping 
mechanism consists of two levers connected about 
half way between the pivot point and the free end 
in such a way that both must move together in the 
same circular direction—clockwise or counterclock- 
wise. The lever nearest the bottom of the track 
is at a right angle to the track, while the lever up 


The posit'on at which the axle is discharged from the 
dolly on the inside storage rack—The axle-ejection system 
is shown on the right hand side of the rectangular stand 
made from the angle section——As' the forward end of 
the dolly hits the lever on the extreme right, lever on the 
left is actuated by a rod connected to the right hand lever 
and pushes the axle clear of the dolly and onto the two 
wooden racks behind the channel track—From this point 
the axle is mounted on the journal lathe by the hoist 
shown in the center of the picture 


the slope, which contacts the axle, is nearly parallel 
with the track. Thus, as the forward end of the 
dolly hits the lever perpendicular to the track the 
second lever is moved so as to cause the axle to 
roll clear of the dolly and onto the wooden storage 
rack. 

After the axle has been ejected from the dolly, the 
force applied by the counterweight becomes suff- 
cient to overcome the weight of the dolly alone and 
the dolly returns to the top of the track to receive 
the next axle. As the dolly is returned to the higher 
position on the track the tripping mechanism at the 
lcwer end of the track is returned to its original po- 
sition by a spring and is ready to receive and eject 
the next axle. 

As the dolly is returning to the reloading position, 
a projection on its upper end trips the stop bolts 
automatically, permitting the next axle in the row 
to roll upon the dolly and repeat the cycle. Thus 
only one manual operation is required to load any 
number of axles up to the storage capacity of the 
outdoor rack. After the stop bolts have once been 
released by hand to load the first axle, the axle- 
handling arangement will continue to function au- 
tomatically until the last axle on the rack has been 
moved indoors. At this point it will stop auto- 
matically. When no axle falls on the dolly, the 
dolly is held at the top loading position by the 
counterweight. The counterweight, which by a 
double pulley arrangement exerts a force greater 
than that of the empty dolly but less than that of 
the dolly plus the axle, is mounted on the 9-in. ver- 
tical channel which forms the end support for the 
handling arrangement. Because of the double pulley 
arrangement, the height of this column need be only 
some 15 ft. to povide sufficient travel for the coun- 
terweight to control the movement of the dolly along 
the 30-ft. sloping track. The counterweight moves up 
and down along a vertical path formed by two rods 
which serve as guides; it is restrained to the path of 
the two rods by two l-in. pipes welded to the coun- 


terweight which fit around the two guide rods with 
sufficient clearance to permit free travel. There are 
Íour springs, one on the top and bottom of each of 
the two guide rods. These serve to cushion the 
counterweight at the ends of the stroke. 


Aluminum 
Passenger Car Parts 


Methods and equipment for fabricating aluminum 
are becoming more important due to the increased 
use of this metal in modern railroad cars and their 
accessories. Two important tools used by the Union 
Pacific in the production of aluminum furniture and 
other equipment, are the oxy-acetylene blowpipe for 
bending and the Heliarc inert-gas welding process. 

This welding process utilizes a virtually non-con- 
sumable tungsten electrode which is brought close 
to or in contact with the metal to start the arc. An 
inert gas, usually argon, flows at low pressure from 
a cup that surrounds the electrode and this gas 
blankets the molten weld metal, protecting it from 
the atmosphere.  Filler-rod metal is manually ap- 
plied to the weld zone the same as in oxy-acetylene 
welding. 

The chair frames, shown in Figs. l and 2 are 
made from ?4-in. and l-in. square aluminum tubing 
that is received in 14- to 20-ft. lengths. А power 


Fig. 1—Using a standard blowpipe fitted with two weld- 
ing tips, the operator is heating aluminum tubing as it is 
being bent on the jig 
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saw is used to cut the stock into desired lengths for 
the chair parts. The next step is bending the cut 
parts which is done on shop constructed jigs. Where 
the curves are not sharp the bends are made cold. 
For sharp bends the double-tip oxy-acetylene blow- 
pipe with two No. 12 tips is used. In hot bending, 
the tubing is filled with sand held in by a plug at 
each end, and the quick even heat of the oxy-acety- 
lene flames permits neat uniform curves at a rate of 
2 minutes per bend. In the lounge chair, six hot 
and two cold bends are made. 

In welding aluminum chair parts, the Heliarc 
process may be used to produce high-quality welds. 
There is no problem of flux removal and the grind- 
ing and polishing operations are therefore kept to a 
minimum. Most of the welding is done with alter- 
nating current using 150 to 175 amp. and 10 liters 
per minute of the blanketing argon gas. The tung- 
sten electrode for this type of work is 1 in. in 
diameter and bare aluminum rod (Oxweld No. 23) 
is fed into the welding puddle as required. To pro- 
duce the lounge chair shown in Fig. 2, 22 welds are 
required, each of which takes from 3 to 4 min. to 
make. 

After the lounge chair frame has been welded, 


Fig. 2—Lounge-chair frames which have been ''Heliarc" 
welded and all joints ground to surface and buffed 


Fig. 3—Using a multi-flame nozzle, the operator is 
heating and bending a rounded-corner door frame 
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Fig. 4— In constructing this 18-8 stainless steel Diesel 
water tank, Heliarc welding was used to make lap, fillet. 
and butt welds 


Fig. 5—Heliarc welding an 18-8 stainless steel passenger 
coach water tank 


such work as dressing down. polishing and lacquer- 
ing consumes about two hours more. 

Oxy-acetylene heating is also used to bend the 
aluminum stock to produce door frames, (Fig. 3) 
and other car parts. An interesting sidelight on the 
bending operation is that as the operators become 
experienced on one application, they can easily apply 
this experience to other applications. As a result. 
there is in this shop a growing list of economically 
fabricated aluminum equipment. 

In the matter of operator experience, the same 
thing can be said of the welding. Both fabrication 
and repair work of other metals such as stainless. 
Everdor and Monel, are now readily handled in the 
shops. For example, Figs. 4 and 5 show the Heliarc 


welding process being used to fabricate a stainless 
steel passenger-coach water tank and also a Diesel 
water tank. 

This and other railroad shops are faced with the 
fabrication or repair of more and more stainless 
steel, aluminum and other metals that are difficult 
to weld and, as this development continues, it is ex- 
pected that more and more advantage will be taken 
of the latest modern equipment in welding these 


materials. 


Changes In 1949 


Interchange Rules* 


By R. W. Hollon 
Freight Car Rules 


RurE 2 


Par. 2—New last sentence added to permit rejec- 
tion, in interchange, of empty cars equipped with 
roller bearings in defective condition. 

Sec. (f) (Item 2)—Item of “defective journal 
roller bearing units" included with other excepted 
items for which transfer authority must be issued. 

Sec. (А) —Modified to eliminate certain informa- 
tion called for on form, shown on page 271, cover- 
ing transfer and adjustment of lading in certain 
cases where all of the information is not required, 


as shown in Supplement No. 1. 
Кие 3 


Sec. (a) Par. (4)—Effective date for application 
of "AB" brakes extended to January 1, 1950. 

Sec. (a) — Par. (6) and (7)—Added with respect 
to requirements covering air brake pipe clamps of 
Ј and О bolt types on cars built new or rebuilt on 
and after January 1, 1950. 

Sec. (b) — Par. (7) and (9)—Effective date for 
application of metal badge plate showing dimensions 
of brake levers and requirement for brake power 
extended to January 1, 1950. 

Note following Par. (c-1)—Former note, which 
authorized use of couplers with former standard 
grade “В” steel knuckles and locks on new cars built 
prior to July 1, 1948, eliminated. New note added 
ав shown in Supplement No. 1 to permit acceptance 
їп interchange of cars equipped with AAR Type “Е” 
interlocking couplers, and modified to provide for 
substitution of such couplers in case of failure and 

Isposition of parts removed. 

Par. (c-10)—Modified to prohibit acceptance 
from owners of cars equipped with former or tem- 
porary standard couplers having 5-in x 5-in. shanks. 
Note following, advising them would be no exten- 
sion of effective date, eliminated. 

: Par. (c-11) and (c-12)—Effective dates extended 
joe e ЙУ em, AAR. Rules of ntechange, efective 


Association of Chi i i i 
TOS HIR tcago, Mr. Hollon is mechanical inspector, Chi. 
cago, Burlington & Quincy, Chicago. А S 


to January 1, 1950. This permits interchange of 
cars equipped with former standard (except Type D) 
or temporary standard couplers having 5-in. x 7-in. 
shanks for another year and allows another year 
to equip A.A.R. Standard Type E bottom rotary 
operated couplers with the assembled riveted type 
lock lift lever and toggle, E-14. 

Sec. (d) — Par. (3) and (4)—Paragraph. 3 
revised to provide requirements for draft key retain- 
ers on cars built prior to January 1, 1950, and new 
Paragraph 4 added which makes mandatory the 
application of A.A.R. alternate Standard or A.A.R. 
approved equivalent, on all cars built new or rebuilt 
on and after January 1, 1950. Effective January 1. 
1952, this requirement will apply to all cars, in 
interchange, from owners. 

Sec. (j)—New note added following Paragraph 
(1), to provide for the interchange of cars equipped 
with journal roller bearings. 

Sec. (j) (3)—New paragraph added making man- 
datory the use of journal box lids complying with 
A. A.R. specifications as revised in 1947, on all cars 
built new or rebuilt on and after January 1, 1950, 
as shown in Supplement No. 1. The A.A.R. approved 
types of lids are identified by marking “A.A.R.-1947” 
and those approved to date are listed in Rule 101, 
Page 21]. When “A.A.R.-1947” lid is applied to 
a foreign car, repair card must show type designa- 
tion to justify charge. 

Sec. (r) (7)—Modified to indicate specifications 
for running boards other than wood were again re- 
vised in 1948. Note 1 modified to indicate dome 
steps and dome platforms for tank cars must comply 
with specifications for Tank Cars. Note 2 modified 
and various approved types of running boards indi- 
cated in Groups 1. 2 and 3. Specifications in Sec. 
(3), 5th paragraph revised to provide sections of 
unsupported length up to four feet without exceed- 
ing 1-in. deflection and over four feet but not more 
than seven feet without exceeding 14-in. deflection. 

Sec. (t) — Par. (3-d)—Modified to provide for 
normalizing second hand truck side frames, as re- 
quired in Section A, General Regulations, Rule 23 
and stenciling to indicate frame so normalized, as 
shown in Supplement No. 1. 

Sec. (t) — Par. (3-e)—Modified to permit coat- 
ing of new or second hand truck sides and truck 
bolsters with a light bodied paint and to prohibit 
painting of car wheels. Truck sides and bolsters 
coated with a heavy base paint or having an accu- 
mulation of rust scale, must have paint and scale 
removed when cars receive general repairs, as shown 
in Supplement No. 1. 
_ Sec. (t) (3-f)—Effective date, with respect to 
interchange of cars having truck side frames to 
which repair patches or reinforcing plates have been 
applied, extended to August 1, 1949, 

Sec. (t) (10)—Effective date for application of 
metal placard holders, extended to January 1, 1950 
as shown in Supplement No. 1. : : 

Sec. (u) (4)—Effective date with respect to ac- 
ceptance ded Ее from owners of Class F.3 
cars, extended to Januar ` 
Supplement No, 1. y Ъ 1950 as shown in 

Sec. (ш) — Par. (2)—Modified to prohibit inter- 
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change of cars equipped with double plate cast-iron 
wheels, or with any type of cast-iron wheel below 
nominal weight or without weight cast thereon, as 
shown in Supplement No. 1. 

Sec. (w) — New Par. (3) added advising that 
700 and 750 lb. single plate non-bracketed cast-iron 
wheels, cast prior to 1938, will be prohibited on all 
cars effective January 1, 1950, in interchange. New 
Par. (4) added advising such wheels, regardless of 
date cast, will be prohibited on all cars, effective 
January 1, 1952, an interchange. Second note fol- 
lowing modified to eliminate requirements for metal 
running boards on industrial or other cars not in- 
tended for interchange service, as shown in Supple- 
ment No. 1. 


Кие 4 


New Note 4 added following Sec. (d), to clarify 
intent exterior fire damage on wooden parts of car 
is cardable even though such damage is to a lesser 
extent than the limits specified for other cardable 
damage. New last sentence added to paragraph 6, 
Sec. (f), to clarify intent exterior fire damage to 
wood sides or wood ends of gondola cars is card- 
able, even though such damage is less than the 
three inch limit specified for holes cut in sides 
or ends. 


Кие 5 


First paragraph modified to permit road respon- 
sible for additional damage, as indicated by joint 
inspection certificate, to endorse such certificate in 
lieu of issuing defect card, as shown in Supplement 
No. 1 


Кие 7 


Sec. (2)—Modified to eliminate unnecessary in- 
formation on billing repair cards with respect to 
bolts, paint and nails; where applied price includes 
these items, number and size of bolts nor amount 
of paint and nails used is not required on billing 
repair cards, as shown in Supplement No. 1. 


Rute 9 ` 


Wheels and Axles R & R—When car is stenciled 
for type of wheels Standard to car, this information 
must be shown on billing repair card regardless of 
kind of wheels removed and applied. This procedure 
will protect car owner against incorrect charges and 
credits in case of improper substitution of wheels. 

Journal Boxes—The words “friction bearings” 
added to indicate requirement with respect to period- 
ic repacking, etc., applies only to boxes with friction 
bearings. 

Journal Roller Bearing Units—New item added 
to provide information on billing repair cards cov- 
ering periodic lubrication of journal roller bearing 
units in accordance with New Rule 66-A. 

Journal Box Lids—Modified to include the new 
* A. A.R.-1947" approved type lids. When these lids 
are applied to a foreign car, repair card must show, 
in addition to Rule 101 item number and size, the 
type designation to justify the charge. These lids 
are marked “A.A.R.-1947” and Type Designation 
cast or stamped on lid, and the lids approved to-date 
are shown in Rule 101, Page 211. — 
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Hand Brake, Geared R&R or R—New item added 
covering information required on billing repair card 
where geared hand brakes are R&R or R. When 
approved type gear is applied billing repair card 
must show, in addition to make or name, type desig- 
nation drawing number per Rule 101 and "A.A.R.- 
1942" if so stamped or cast on housing. List of 
A.A.R. approved types of geared hand brakes is 
shown in Rule 101, Page 211. 

Draft Gears—The word "Friction" eliminated 
because of the Waughmat Twin Cushion type draft 
gear, which is not a friction type gear, being con- 
ditionally approved for application to cars in inter- 
change. 


Кие 17 © 


Sec. (c) Par. (7)—New added to permit substitu- 
tion of A.A.R. Standard and A.A.R. alternate Stand- 
ard (swivel type) coupler yokes of Grade B and high 
stencil steel as proper repairs. Charges and credits 
on basis of material applied and removed. 

Sec. (e)-—Brake beam substitution table revised 
by eliminating Item 1 and reference to non-A.A.R. 
and former A.A.R. No. 1 brake beams in Items 2, 4. 
7 and 9, account these beams now obsolete. 

Sec. (i) Par. (1)—Modified to permit substitu- 
tion of A.A.R. approved friction draft gears for the 
Waughmat Twin Cushion gears (non-friction), pro- 
viding they are interchangeable as to sill spacing 
and coupler pocket limits. 

Sec. (i) Par. (6)-—Modified to permit substitu- 
tion of A.A.R. approved friction draft gears, with 
A.A.R. or alternate Standard cast-steel yoke, for 
defective Waughmat Twin Cushion gears and yokes 
as proper repairs. However the gear removed, 
whether or not defective, and the yoke if not defec- 
tive, must be held for disposition of car owner. 
If owner does not request return, gear and yoke shall 
be credited on the basis of scrap value. New note 
added following Par. (6) prohibiting the substitu- 
tion of Waughmat Twin Cushion gears for friction 
type gears. 

Sec. (s)—New Section added to require stencil 
showing length of travel of long travel springs on 
cars so equipped. Second paragraph prohibits the 
substitution of 215, 31/16- and 311/16-in. long 
travel springs for each other. The 311/16., 334- 
and 313/16-in. travel springs are interchangeable 
and may be substituted for each other. For im- 
proper substitution issue defect card for labor and 
material. List of springs and weights is shown in 
Rule 101, Page 209. 

Interpretation ( B-5)—Modified, as shown in Sup- 
plement No. 1, to provide for issuance of defect card 
in case of improper substitution of geared hand 
brakes. 

Interpretation ( B-6)—Modified, as shown in Sup- 
plement No. 1, to provide that all geared hand 
brakes, whether approved or non-approved types, 
must be reclaimed in accordance with specifications 
covering repairs and reclamation of geared hand 
brakes. 

Interpretation. (В-7 ) —Modified, as shown in Sup- 
plement No. 1, to clarify intent non-approved geared 
hand brakes, even though repaired and tested per 


A.A.R. specifications, are to be classed as non- 
approved brakes and must not be marked “A.A.R.- 
1942" 


Interpretation (C-2)—-New note added with re- 
spect to substitution and disposition of Waughmat 
Twin Cushion draft gear yokes. 

Interpretation (M-11)—Added to provide, as 
proper repairs, substitution of friction for roller 
bearing wheels, in cases where such substitution can 
be made. However material removed must be held 
and reported to car owner for disposition, and if 
not returned such material, except serviceable wheels, 
shall be credited at scrap value. The same disposi- 
tion of parts removed shall be followed when repairs 
are made in kind, whether material applied is fur- 
nished by repairing line or car owner. 

(To be continued) 


A. W. S. Forum 
On Welding Practices 


Freight-Car Welding (Continued) 


Q.—I would like to have information as to why 
one shop will use nothing but a 6012 electrode, 
while in other shops they restrict it to a 6010, and 
in some shops to 6013. 


А.—Оп our railroad we have about 100 different 
suppliers, and if we used every type of electrode that 
is manufactured we would need a store as long as 
Broad Street (Philadelphia) to keep them in. Also, 
we have to standardize on about three different 


brands in order to avoid confusion. Take one brand - 


of 6010 as against another brand of 6010. I will 
admit that the core wire is the same, but the flux 
Coating is a company secret. It requires approxi- 
mately a difference of five or ten amperes to fuse 
the metal in properly for the two brands. If we gave 
гп operator five pounds each of five different brands 
to make up 25 Ib. we wouldn’t get proper fusion. 

I do not think that ten or fifteen amperes is 
worthy of consideration if a welding operator is 
Properly qualified. First of all, if any operator is 
qualified, he knows when he has fusion, and it 
doesn't make a bit of difference whose manufac- 
turer's electrode is used. My experience is that you 
only need two electrodes for your general carbon 
steel work, one for welding in the flat position and 
опе for welding in all positions. 

I want to qualify the last answer. Take a specific 
electrode and half a dozen qualified operators, and 
You will find five, ten and fifteen amperes variation 
?n the same job. One operator can handle a little 
more current with facility than the other fellow can 
an given job with a given electrode. As regards 
Н 10 and 6012 electrodes, there is so little difference 
en them that you don't have to worry about 
ida ,If a job calls for а 6010, use the 6010. It 

oesnt make any difference what manufacturer it 
comes from, if it is a reliable manufacturer. 


I think I have a more direct answer. In my par- 
ticular case I am using a 6012 electrode on a welded 
freight car, and the reason I used the 6012 instead 
of 6010, 6015 or 6020 or 6030 was that the railroad 
company asked for 60,000 lb. per sq. in. minimum 
tensile strength which the 6012 rod gives me. A 
6010 rod doesn't give me the production speed that I 
want, so I went to 6012. It gives me the tensile 
strength I want and the maximum production spee 
in any position, over a 6010, In our fabrication 1 
imagine we have the same trouble as everyone else; 
it is not too tight. So the 6012 rod was the best so- 
lution in our particular case. I wouldn't use the 
6010; it takes too long. I can't use the 6020 in all 
positions. 

S. A. Greenberg, technical secretary, American 
Welding Society: The problem is neither as simple 
as some of us have stated it, nor as complex, but 
there is very definitely a reason and purpose for each 
classification of electrode. This is without regard 
to the brand name. Generally speaking, within any 
classification, you can interchange your brands. 
There will be a slight difference in characteristics. 
You may have to hold a shorter or longer arc, or 
other things like that, but a good operator should be 
able to adjust from one to the other. From one 
classification to the other, from 6010 to 11 to 12 to 
13 to 15 or 16, there are definite differences. If there 
weren't we would have what everybody has been talk- 
ing about, but which we never will have, probably— 
a universal electrode. 

The 6010 has a purpose. It is known as the deep 
penetration type. The 6011 is pretty much the coun- 
terpart of the 6010, only we have a. c. now and use 
that. The 6012 is used, for example, very widely in 
the structural industry. They have a problem of 
fit-up. If you have a poor fit-up you are far better 
off using a 6012 than a 6010. In some of the lighter 
work if you use a 6010 you are going to get into 
rouble Jt hee Чер penetration, it is harder to con- 
rol, and if you don't control it properly you will 
burn through. The 6013, as it has been dore re- 
cently developed, is particularly good for fillet weld. 
ing in the vertical position. The 6020, if you weld 
downhand, will give a lot more speed. You can use 
more current, and get a smoother appearance. 

These things are deliberately made that way. | The 
coatings vary widely, and those variations are de- 
liberate in every case. They are to give you cha 
acteristics. If you are welding and it doesn’t matt Р 
how much it costs you, go ahead and take any el ig 
trode and you can make it work. But practi: lly 
speaking, whether you are building a car or whath : 
you are repairing it, the problem is one of econo $i 

You don't need to stock any large quantit pus 
you should stock a variety of electrodes for a Boe 
purpose. Not only that, but you ought t ace 
standards to say that if you are buildin рое 
this type of part of these types of Water ls ов 
thick lals to certain 

nesses, we want to use a 6010. Tell 
erators that and set up a policy. You ill find. hs 
you stock less electrodes and that you э i ane 
consistent results than when the operat m Bet more 
grab any electrode he can find. ав 
(To be continued) 


RAILWAY MECHANICAL ENGINEER, APRIL 1949 2 
^ 13 


Hs 


ELECTRICAL SECTION 


Steam-Electric Locomotives 


By C. A. Atwellt and 
C. E. Bastontt 


Chesapeake & Ohio 6,000-hp. coal-burning units use 
Diesel-electric traction motors with simple controls 


ч 
1 HE electric transmission equipment required for 
a steam turbine-powered locomotive is similar in 
many respects to that used on Diesel-electric loco- 
motives. The principal differences are in the main 
generator and the control equipment. These differ- 
ences result from the dissimilar speed-torque char- 
acteristics of the Diesel engine and the steam- 
turbine. The steam-turbine has a shaft speed many 
times that of the Diesel, will not stall if moderately 
overloaded, and its horsepower is practically con- 
stant over its operating range of speed. À compari- 
son of these fundamental characteristics is shown 
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Fig. 1—Comparison of speed, horsepower and torque at 
full throttle—steam-turbine and Diesel engine 
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in Fig. 1 on the basis of percentages of full horse- 


‚ power, torque, and speed. The important differences 


shown here are that the turbine torque rises rapidly 
as speed decreases and that its horsepower is much 
more constant from full speed to idling speed. 
These characteristics determine the way in which 
the generator must be controlled properly to utilize 


' the power available. In the case of the Diesel- 


electric, considerable development of generator 
control devices has been necessary to prevent over- 
loading or “speed pull down" of the engine. Such 
overloading is not only bad for engine life but any 
speed pull down means a proportional reduction 
in horsepower. The generator receiving power from 
a steam turbine does not need to be controlled to 
the same degree against speed pull down, since 
there is little loss of power as speed is reduced 
over the operating range, and because operation 
at reduced speed at full throttle is not harmful to 
the turbine. 

The type of service for which the C. & O. loco- 
motives were built indicated a required net input of 
6,000 hp. to generators for traction. This net input 
produces approximately 5,000 hp. at the rail A 
turbine speed of 6,000 r.p.m. was chosen to give 
an economical and reliable turbine design. 


Main Generators 


The generator armature arrangement selected 
was determined by a combination of commutation. 


* Paper presented at the winter general meeting of the American 
Institute of Electrical Engineers, New York, January 51. 
February 4, 1949. 

Design engineer, Transportation Engineering Department, 
Westinghouse Electric Corporation. 

tł Control and etjuipment engineer, Transportation Engineering 

Department, Westinghouse Electric. Corporation. 


Fig. 2—One of the double armature generators with 
auxiliary generator 


mechanical, ventilation, and motor grouping re- 
quirements. Two double armature generators direct- 
connected to two gear wheels, driven by a turbine 
shaft pinion, proved to be an advantageous arrange- 
ment for meeting these requirements. The two gen- 
erators are placed side by side in the locomotive 
and have a symmetrical mechanical relation to the 
turbine shaft. A 6-to-l gear reduction gives the 
moderate speed of 1,000 r.p.m. for the armatures. 
With 1,500-hp. input to each armature at 1,000 
r.p.m., good commutation and freedom from flashing 
are obtained without such special requirements as 
split-throw armature winding or pole-face compensat- 
ing winding. Each of the four armatures supplies 
power to two traction motors in parallel. Four sim- 
plified independent power circuits are thus provided, 
any one of which may be temporarily removed from 
service without affecting the operation of the others. 

The two multiple-wound armatures of the double- 
armature generator are duplicates and are pressed 
onto a common shaft with the commutators at the 
ends. А heavy duty self-aligning roller bearing 
supports the outboard end of this shaft and a flange 
at the drive end is bolted solidly to the turbine gear 
flange. 

Each armature has its own field structure includ- 
ing eight main and eight commutating poles and 
coils. The armature punching coil and commutator 
construction is the same as that used extensively 
on Dieselelectric locomotive generators. The field 
construction is different from the usual Diesel- 
electric generator in that a large part of the main 
field is self-excited and that an auxiliary separately 
excited field is provided for external control. Also. 
no engine starting series field winding is required. 
The eight brush holders are mounted on an adjust- 
able ring and are of the double brush type with 
brushes inclined to the commutator surface. Each 
brush holder is supported by two sturdy insulated 
pins and can be adjusted easily in a radial direction. 

The double armature arrangement is also ad- 
vantageous for generator ventilation. The air for 
forced ventilation of the two generators is supplied 
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Fig. 3—Performance of one generator armature at full 
turbine throttle 


from a turbine-driven blower to a duct which leads 
to the bottom center of each generator frame. From 
here, the air divides and flows in opposite directions 
between field coils and through longitudinal ducts 
in th armatures, past the brush holders and com- 
mutators and out through the openings in the end 
housings. In addition to this, smaller ducts are led 
from the supply duct underneath the generator 
frame and directed so they provide a blast of un- 
heated air directly on the lower side of each com- 
mutator. 

The generator frames are made of exceptionally 
rigid construction so that they act as stiffening 
members in the power plant assembly. This frame 
stiffness, together with a solid vertical mounting 
plate between the generators, allows a relatively 
light substructure for the power plant as a whole. 
yet provides an assembly that is sufficiently rigid 
to keep all rotating parts in accurate alignment. 
The entire power plant unit is supported at three 
points; two trunnions at the turbine end, and a 
rubber supporting pad under the generator mount- 
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Fig. 4—Locomotive performance at reduced turbine speed, 
showing starting notches 
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Fig. 5—Traction Motor 


ing plate. This arrangement insures that stresses 
set up in the locomotive frame are not transmitted 
to the power plant assembly to disturb its align- 
ments. А complete double armature generator 
(Fig. 2) weighs 25,800 Ib. or 8.6 Ib. per hp. input. 


Generator Performance 


Each of the four armatures is rated continuously 
at 560 volts, 1,860 amp., at 1,000 r.p.m. 

Fig. 3 shows the voltage and speed regulation. 
efficiency, and horsepower input to one generator 
armature when operating at full throttle. This 
performance is obtained with the self-excited and 
separately-excited fields set with minimum exter- 
nal resistance. Аз mentioned before, the pull down 
of speed at heavy ampere loads is of little con- 
sequence, since the horsepower decreases but little 
with speed and operation at reduced speed is not 
harmful to the turbine. For example, at 75 per cent 
of full speed, the horsepower is still 96 per cent 
of that at full speed. Actually, very little operating 
is done at full throttle at ampere loads greater than 
the continuous ampere rating of 1,860. 

When the locomotive is ready to start, the turbine is 
idling at 63 per cent speed (3,780 r.p.m.) and the gen- 
erators are running at 630 r.p.m. The strength of 
the separately-excited fields is gradually increased 
in eleven steps (controller notches) by reducing 
the external resistance in that field circuit. The tur- 
bine speed is also increased slightly from the sixth 
to the eleventh notches. Generator speed is 750 
r.p.m. on the eleventh notch. As the separate field 
strength is increased, the self-field strength also 
increases gradually. The separate field notches are 
small enough to increase gradually the load current 
supplied to the traction motors. This insures a 
smooth locomotive start under any condition of 
load or grade. When full excitation has been ap- 
plied to the separate field, further movement of the 
master controller increases the turbine speed fur- 
ther. The self-excited field obtains its supply from 
the generator terminals through an adjustable re- 
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ts or Amperes 
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Fig. 6—Locomotive performance at full turbine throttle 
— 56,000 hp, input to generators—8 traction motors— 
24:55 gear ratio——40-in. wheels 


sistance. This resistance is automatically controlled 
in two steps. The first step limits uncontrolled 
build up and the second permits full voltage at 
higher speeds. 


Auxiliary Generator-Exciter 


Each main generator has a V-belt-driven 9-kw., 
75-volt, 120-amp., self-ventilated auxiliary genera- 
tor, regulated to give constant voltage from 2,250 
to 1,350 r.p.m. A maximum of 3 kw. is required for 
the separately excited fields of the main generators. 
These auxiliary generators also supply low voltage 
power for meter and indicator lights, control and 
other auxiliaries such as the mechanical lubricator 
pump and the air brake system. Either of the two 
auxiliary generators can supply all of the locomo- 
tive low voltage requirements. Two were installed, 
however, so that normally they are operating well 
below their rating. This also made the construction 
of the right and left hand main generators duplicate 
at this end. A single regulator controls both aux- 
iliary generators in parallel. Either may be cut out 
without affecting the operation of the locomotive. 
Each auxiliary generator weighs 570 lb. 


Traction Motors 


The eight main driving motors are the Westing- 
house type 370.F direct-current motors which are 
widely used on large Diesel-electric locomotives. 
This motor rates 560 volts, 930 amp., 750 r.p.m. 
continuously with full field. This motor is six-pole. 
series-wound, force-ventilated, axle-hung, and is 
geared to its driving axle with single reduction 
spur gearing of proven design. The entire motor 
is constructed for high-speed, heavy-duty railway 
service, and its many successful applications have 
proven its reliability on both freight and passenger 
locomotives. 

The electrical control of a steam-turbine-electric 
locomotive bears some resemblance to that of a 


Fig. 7—Master controller used on steam turbine-electric 
locomotive 


Diesel-electric locomotive. The differences arise 
from the different characteristics of the prime 
mover which has been described in detail above. 
The idling speed, being approximately 60 per cent 
of full speed, makes it necessary to apply field 
excitation to the main generators gradually. Thus, 
the master controller, (Fig. 7), has two functions. 
One portion controls the contractors varying the 
resistance in the separately excited fields of the 
main generators and the second portion controls 
the speed setting of the turbine governor. The field 
contactors are controled by а series of contact 
units operated by cams on the master controller 
shaft. А cam on this same shaft varies the setting 
of an air pressure regulator which is connected by 
means of a control pipe to a spring-loaded operat- 
ing cylinder which is connected by a link to the 
governor actuating arm. Since no control battery 
is used on this locomotive, a second cam actuates 
an air valve which permits bringing the turbine 
up to the idling speed without control power being 
available. 

An idle position is provided between the off and 
on positions of the master controller. Steam is 
admitted to the turbine on this notch and the motor 
switches are closed but no excitation is applied to 
the generators. А stop is provided on the master 
controller so that the handle is stopped in the idle 
position on a normal shut off. To move the handle 
to the off position and stop the turbine, a button 
in the end of the handle must be pressed. 

The idling speed of the turbine is such as to 
cause the generators to build up as shunt excited 
machines with the normal field resistance in the 
circuit. To prevent this, a step of resistance is 
inserted which is above the critical value. This 
resistance is cut out of the circuit by means of 
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Fig. 8—Control panel for self-excited fields of main 
generators 


contactors controled by a voltage relay whose 
operating coil is connected across the generator 


To 
Resistor 
Panel 


Replica Resistor 


Separately Excited Field 


Field Discharge Resistor 


Shunt Excited Field 


Main Generator 


Field Shunt Relay 


«—_——— Overload Reloys ———__~ 


+— Traction Motor Armatures ——> 


Traction Motor Fields 


= Field Shunt Resistors —» 


Fig. 9—Schematic wiring diagram of one of the four 
generator circuits 


RAILWAY MECHANICAL ENGINEER, APRIL, 1949 217 


armatures. These relays are set to operate at a 
voltage somewhat less than the maximum at which 
time the fields are approaching saturation so that 
the increased field current does not give a large 
tractive force increment. 

When the master controller is moved from the 
idle position to the first notch, the field must build 
up, so the value of the field on the first notch was 
set to give a moderate tractive force of 27 lb. per 
ton of locomotive weight. In practice, the time 
required for the field to build up softens the control 
so only a gentle response is obtained on the first 
notch, making for easy and safe coupling to a train. 
As the controller is advanced toward the eleventh 
notch, the increments of separately excited field 
current become gradually smaller as the effect of 
the shunt field becomes greater. 

The net result is essentially uniform notching up 
to the eleventh notch. Beyond this point, the quad- 
rant is not provided with notches. The reason for 
this is that this portion of the master controller 
merely changes the speed setting of the governor 
which can be done smoothly without notches. The 
turbine speed indicator serves as a guide to the en- 
gineman in manipulating the master controller. 


Simplified Main Circuits 


There is no interconnection between the four 
armature circuits. Each armature supplies two trac- 
tion motors connected in parallel, thus the problems 
encountered in paralleling the generators were 
avoided, and in addition the cutting out of motors 
or generator armature is simplified. A small double- 
pole, double-throw knife switch opens the motor 
switches and the generator fields in each circuit, 
thus preventing operation of damaged equipment. 


In the cutout position of this switch, a replica 
resistor duplicating the field is connected across 
the excitation circuit. This maintains unchanged 
the other three fields that are connected in parallel 
with each other and in series with the single field 
resistor. 

An adjustable resistor is connected in series with 
each separately excited field so as to permit com- 
pensating for slight differences in generator and 
motor characteristics. In practice, it has been found 
that only slight adjustment of these resistors has 
been necessary to balance the power equally on the 
four generators over practically the whole operat- 
ing range and once set, they hold their adjustment 
permanently. 

One step of field shunting is provided by a non- 
inductive resistance connected across the traction 
motor fields by an electro-pneumatic switch. This 
switch is controlled by a voltage relay connected 
across the generator armature. 


Ground, Overload, and Wheel Slip Protection 


The self-excited fields of each main generator 
are controlled through a panel, (Fig. 8), on which 
are mounted the resistors on the back and the con- 
tactors and a Rectox unit on the front. This Rectox 
unit permits field discharge current to flow through 
the resistor but prevents any current flow through 
the field discharge resistor under normal condi- 
tions. A relatively low value of discharge resistance 
may thus be used to provide ample protection from 
inductive kick when the field current is suddenly 
decreased or the circuit opened. 

Overload protection of the electric equipment is 
accomplished by relays that are arranged to de- 
energize the emergency trip valve thus shutting 
down the turbine without interrupting the load. 


Fig. 10—Side view showing mounting trunnions and foot of power plant assembly 
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The parallel connection of the traction motors 
minimizes the effect of wheel slippage, but a slip 
relay is provided, connected between the two trac- 
tion motors which are connected to the same gen- 
erator armature. The relay coil connection is made 
at the junction of the field and armature leads in 
each motor circuit. Аз long as the counter electro- 
motive force, and consequently the speed of the 
two motors is equal, no current passes through the 
relay. If а wheel slips, the counter electromotive 
force ef its motor increases, and a current passes 
through the relay coil causing it to close its con- 
lacts and causes a warning buzzer to sound. It does 
not shut off or reduce power. 

The main and control circuits are not solidly 
grounded but a simple ground detector is installed 
which provides a phantom ground midway between 
the positive and negative busses. This reduces the 
voltage strain and provides an indication but does 
not cause a locomotive failure when an accidental 
ground occurs. This permits the fault to be located 
and repaired before a second ground could occur 
and disable the locomotive. 

From the diagram, (Fig. 9), which shows the 
main circuit of a single armature, the simplicity 
of which is readily apparent, it can be seen that the 
circuits involve a minimum of apparatus, the con- 
nections of which can be readily understood by the 
maintenance forces. 

The electrical equipment for these locomotives 
employs generators, motors, and control that were 
designed and built on well-known and proven elec- 
trical and mechanical principles. That these prin- 
ciples have been combined in a way especially 
suited to a steam turbine-powered locomotive of 
high horsepower is shown by the successful per- 
formance of this equipment in service. 


Progress with Silicones* 


Since the middle of the year 1944, when silicone 
varnishes were first made available commercially, 
thousands of electric windings have been treated 
with, or contain, silicone in their component parts. 

The successful performance of these windings has 
resulted in broadening their scope, so that today 
we have many forms of silicones. There are thermo- 
Plastic and thermosetting varnishes, stickers, pig- 
mented varnishes, glues, greases, rubbers, sealing 
compounds, and miscellaneous fluids. | 

Опе of the more important characteristics of all 
the various kinds of silicones is that when over- 
heated they do not carbonize. When decomposition 
hue occur, it is at a temperature far in excess of 

€ carbonizing temperatures of organic materials, 
and the residue is a white silica base powder. —— 


л 


one "Coil Talk”—National Electric Coil Company, Columbus, 


The two most popular silicone insulating var. 
nishes are still DC 993, baking at 500 deg. F., and 
DC 996, baking at 300 deg. F. There has been little 
change in the properties of these varnishes, though 
some improvements have been made to provide 
somewhat shorter baking time and to produce a 


tougher film. E 
The major advances in silicone-treated windings 


have been in technique of silicone application. One 
of the arts necessary for the successful application 
of these varnishes is to arrive at the proper baking 
time. This baking time varies between batches of 
silicone varnish, so each new lot must be evaluated. 

The varnishes must be thinned to the proper 
viscosity by using a viscosemeter and not by 
hydrometer. 

Most users are confining their silicone varnish 
treatments to the DC 996, which can be cured with 
less difficulty than the DC 993. DC 996 varnish 
offers ample temperature range, with long life for 
normal high temperature industrial motor and 
generator applications. 

Other silicone preparations currently being used 
in coil manufacture and armature winding are DC 
804, clear bonding varnish for field coils, XR 100, 
clear bonding varnish for glass laminates and for 
mica laminates, and X 930, silastic compound for 
filling voids in coils and windings. These products 
will withstand about the same temperatures as DC 
996 and like all silicones will not carbonize when 


overheated. 


A.LE.E. Class H Insulation 


The need for a new insulation classification has 
arisen through the wide acceptance of silicone 
products in both new and rebuilt electrical equip- 
ment. 

А tentative standard was introduced by the 
A.LE.E. for one year trial use, which defines in 
Table No. 1, Class H insulation as follows: 

"Class H insulation consists of (1) mica, asbestos, 
fiberglas and similar inorganic materials in built. 
up form from binding substances composed of 
silicone compounds, or materials with equivalent 
properties; (2) silicone compounds in rubbery or 
resinous forms, or materials with equivalent 
properties. À minute proportion of Class A materi- 
als may be had only where essential for structural 
purposes during manufacture." 


A footnote reads as follows: “ТҺе electrical and 
mechanical properties of the insulated winding 
must not be impaired by the application of the tem- 
perature permitted for Class H material, (the word 
рше КЫ ue in the sense of causing any 
change which could disqualify the ; i 1 
s for continuous жей)” du д: 
„ne temperature standards give the va] 
“hottest-spot” temperatures for the Varius AER 
Ense material classes as follows: TQ? 

or Class O material—90 deg. C. (1 

For Class A material —105 deg. С. o des. E 

For Class B material —130 deg. C (226 dec. 

For Class Н material—190 deg. C. (356 des 

For Class C material —no limit set. d 
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UD ISAs oa‘ 


CONSULTING 
DEPARTMENT 


Can you answer the following question? Answers 
should be addressed: Electrical Editor, Railway Mech- 
anical Engineer, 30 Church Street, New York 7. 


To what extent are solderless terminals 
and connectors suitable for railroad 
‚ application? 


Lighting System 


Maintenance 


Good lighting depends upon a good in- 
stallation that is adequately maintained. 
Can you suggest some way of en- 
couraging railroad users to keep their 
lighting systems in good condition? 


Good Lighting Is Inexpensive—If 


Without question a good lighting system repre- 
sents a good investment just as any other tool. The 
word, tool, is used because that is exactly the classi- 
fication to cover a good lighting system. Railroad 
shops, it is granted, represent "dirty work" due to 
the combination of oil, grease, smoke, soot, steam 
and weather. Yet lighting is necessary and good 
lighting is required if good work is to be turned 
out efficiently. o 

In terms of benefits derived, a good lighting 
system is inexpensive but if it is not well maintained 
it becomes a very costly tool. Naturally, cleaning 
and maintaining a lighting system involves some 
expense, but this cost does not begin to approach 
that of a lighting system that has been installed, 
and not used or maintained in top condition. . 

The problem involving maintenance of railroad 
lighting systems in railroad shops, for instance, 
should be the responsibility of the shop foreman or 

i nt. 
o pur out excuse that shortage of labor or 
expense of labor involved prohibits cleaning m 
relamping lighting equipment is out of order. та 
might just as well use the same ане in 4 
of repairing or maintaining machine tools. 
festis systems, water systems or a hundred or more 
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items used in railroad shops, and which are neces- 
sary for their operation. It must be remembered 
that the work turned out by an employee cannot 
be expected to be any better than the tools which 
he uses to do the work. 

It is amazing that foremen, superintendents and 
the shop workers themselves are continually demand- 
ing better lighting conditions and then when their 
requests are finally granted, they appear to want 
no part in helping to take care of it, and keep it in 
efficient working condition. Possibly this matter 
will require that operating officials responsible for 
making the necessary funds available for the pur 
chase of modern lighting systems, will exercise inter- 
est beyond this point. No employee should have his 
request for good lighting granted if he cannot be 
relied upon to keep it in good operating condition. 
It is at this point where the shop foreman or super. 
intendent becomes directly responsible and account. 

The cost of lighting can be tied in quite closely 
with the cost of maintaining a lighting system. 

Using as a typical lighting fixture equipped with 
100-watt fluorescent lamps, the following analysis 
results in some very surprising results. 


Installation cost and fixture ............+.+++* $30.00 
Annual owning cost at 20 per cent per year ..... 
Cost of 4 lamps per year (6,000 hr. operation 30 

per cent discount ....... cerent nmn 6.44 

Annual power cost at 1 cent per kw.-hr. ......«* 13.92 

Eme 

Annual operating cost ..... eene $26.36 


The total operating cost amount to $26.36 repre 
sents a charge that is incurred regardless of whether 
or not the lighting fixture is providing light in an 
efficient manner. The cost of cleaning must be 
added to this figure to arrive at the total lighting 
expense. This cleaning cost is subject to sever 
variables such as local labor costs, type of fixture, 
as well as physical difficulties encountered in сату: 
ing out the task. а. 

А typical problem сап be worked out as follows: 


Cost of labor in removing, cleaning and replacing $78 
reflector and lamps .. КАГО iSmSN 


NEMPE °0 
Cost of 12 cleansings per year at $.75.....+—, T '% 9 
Annual cleaning Cost 0...6. $ 9. 
Annual operating cost (exclusive of clean- 2636 
ing) svisiacccccweiecsvsccieet oboe soce see E 
Total Annual Cost ....... rnnt $36.11 


From the above, one can quite logically со 
a good lighting installation with an investment; 


=B Es 


100,000 WHEELS SHIPPED, 
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AMCCW WHEEL FAIL URES 


Average 1940 1941 1942 1943 


1939 YEAR WHEELS WERE CAST 


Relationship of AMCCW Chilled Cor Wheels shipped in 
U. 5. during individuo! years, to Failures causing ICC 
Derailments within 300,000 gross ton miles of wheel service 
after date cast, 


1944 


SURPASS 
KITE 


SAFETY 
RECORD 


The descending curve in this recent chart 
marksa year-by-year reduction in AMCCW wheel 
failures. It compares relative failures during 


equal service periods. 


It shows that the trend to greater safety continues. 
Chilled Car Wheels cast in 1944 surpass their 
own previous record. They had fewer failures 
—during their first 300,000 gross ton miles— 
than those cast in any other year. 


Behind this improvement in safety are (a) higher 
standards of wheel making carried out by mem- 
bers working closely with AMCCW Resident 
Inspectors and General Inspectors, and (b) the 
results of uninterrupted research and tests made 
increasingly strict bp AMCCW metallurgists in 
the Association's laboratories. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


RAILWAY MECHANICAL ENGINEER, APRIL, 1949 101 


investment that must be protected with dollars spent 
for cleaning if any dividends are to be expected. 
Without this care or protection, the lighting soon 
fails to do the work for which it was installed. In 
the case of the example shown, without cleaning. 
the lamp will amost entirely cease to produce light, 
and its annual cost will remain $26.36. It then 
becomes a liability instead of an asset. 


Н. Н. HEerMBRIGHT 
General Electric Lamp Department, 


What About Existing Equipment? 


Nature provides 500 to 10,000 footcandles of well 
distributed, good quality light for daytime work. 
Under these conditions certain high standards of 
speed and safety in working become established for 
any activity. Artificial lighting of large areas at 
comparable levels is beyond reasonable possibility. 
Maintenance of daytime speed and activity during 
the hours of darkness is, therefore, possible only 
by using relatively little light. properly directed 
according to scientific principles and experience. 
If, through the effects of service conditions, a large 

roportion of this relatively small amount of light 
is lost, the difficulty of quick and accurate seeing 
becomes great. It follows, therefore, that у, 
normal service conditions are severe, systematic an 
thorough maintenance of lighting equipment is es- 
sential to efficient, economical lighting. | 

Conditions which reduce lighting effectiveness are 
& p ais EN salt fog, or acid fumes from coal 

ke may cause decomposition of metal parts. 
ie Vibration from wind and trafic may throw 
floodlights out of adjustment and possibly cause 
short Un dió on reflectors and door CA 

3. bsorb 50 per cent or more of the useful ig t. 
d efficient lamp operation resulting from low 

de undersized or badly blackened lamps 
aera cd ces light generated. 

ix e in ternal temperatures may destroy rubber 


lation and gaskets, and sometimes the silvering 
insulati 


S. 
on glass у of the presence of all of these 
n rec 


the equipment selected for rand light- 
i ally the best type obtainable. ашы ү, 

ШЕ ie t ш maintenance attention ar iced 

the amoun ver. the lack of it may have re son 

ide ded extent the efficiency of existing lig 

a 


conditions, 


to an unusu 
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ing equipment. For this reason, such equipment 
should be carefully inspected periodically. 

The following are suggestions for restoring ex- 
isting equipment: 

l. Thorough inspection of all lighting units is 
recommended. Metal parts that are still satisfactory 
mechanically should require at least cleaning and 
painting with a durable weather-resisting paint. Glass 
surfaces can be washed with any mild non-abrasive 
cleaning compound. Porcelain enameled reflectors 
can be washed in a similar manner. If the reflectors 
do not respond to cleaning methods but are not 
badly chipped or rusted, they probably can be re- 
enameled. Reflectors in bad condition should be 
replaced. Glass reflectors with deteriorated silver- 
ing sometimes can be resilvered, or the manufac- 
turer may offer an exchange proposition. Dried-out 
and cracked rubber gaskets and insulation should be 
replaced. 

2. Check position, aiming, and lamp size with 
the original lighting plan if available. Check voltage 
at the lamp socket with full load burning, to see that 
other loads added to the feeders have not caused 
inefficiency from low voltage operation. 

3. If physical changes have altered the illumina- 
tion requirements, the services of a lighting expert 
familiar with new equipment and advances in light- 
ing technique can be obtained. 

A properly designed lighting system, if properly 
maintained, will keep railroad yards operating at 
maximum efficiency while providing a minimum 


amount of risk for railroad employees. 


Keep ‘ет 
rolling. 


R. J. SWACKHAMER 
General Electric Company. 


How About Setting An Example 


І have seen many good railroad lighting systems 
installed, but they only stay good for a little while. 
In roundhouses, they are good for two or three 
weeks. By that time, they are so dirty that the 
lighting units are little more than markers to show 
the location of the runways and pits. And no one 
seems to care whether they are cleaned or not. 
“They would only get dirty again, and besides, we 
got along with oil torches before, and we can still 
do it.” 

Now, my suggestion is this. How would it be if 
when some capable, hardworking and optimistic 
young lighting man put in a lighting system опа 
railroad, he would himself undertake to keep ten 
per cent of the fixtures clean? Wouldn't the con 
trast soon make everyone acutely conscious of what 
cleaning does? 

Sure. he would be sticking his neck out. He 
might be assigned the responsibility of seeing that 
all the fixtures were kept clean. Or, he might ge 
bawled out for wasting time and creating dissension 
in the ranks. But, ГЇЇ bet my bottom dollar that 
in the end, he will receive credit and recognition. 
and that everyone concerned will get a fair idea 
of what light does for them. tex 

Cleaning is a simple operation, but perhaps а ch 
suggestions and precautions are in order. ш à 
average dirt conditions, cleaning every three or + 
months may be enough. In some enginehouses. iis 
months might be reduced to weeks or days. If you 
have a footcandle meter, or a photographic vari 
meter, it will help a lot in determining the time 
clean. Generally speaking, when the light out? 


W: FIRMLY BELIEVE that for a long, long time, there will 
continue to be a demand for steam locomotives. 

Therefore, while we are building diesel-electrics for the 
switching field — and while we have nearly completed 


ther e experimental work on the free-piston gas generator for 


locomotive use — we will continue to build a complete line 


of steam locomotives. 


. 
We will continue to explore all possible ways of improving 
such locomotives. We will continue to build them with 


place the traditional fineness of design and manufacture that is 
responsible for Lima's world-wide reputation. And we will 

continue to believe that there is a place for these locomotives 

— for such modern power as the 2-8-4's we are now building, 


as our fifth order for the Nickel Plate. 


pnts ДУУ cae 


DIVISIONS: Lima, Ohio—Lima L i 

Division; Lima Shovel and Crone Divison Hors 
ton pm Hooven, Owens, Rentschler Co.; Niles 
тоаг Моца! o. Middletown, Ohio — The United 


HAMILTON 


CORPORATION 


PRINCIPAL PRODUCTS: Locomotives; Cranes and 
ee iles heavy machine tools; Hamilt 
езе and steam engines; Hamilton heavy meta? 


making machinery; Speci c 
Heavy iron castings; е tet machinery; 
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fiom a clean fixture has dropped from 15 to 20 per 
cent is a good time. 

ust dry-wiping the fixtures is not enough. lt does 
not do a good job and may scratch the surface of the 
reflectors. Tests show that washing will reclaim 10 
to 15 per cent more light. 

If it is possible to take the fixtures down, they 
can be scrubbed with a soft brush or sponge in the 
cleaning solution and rinsed in warm water. Care 
should be taken not to immerse the lamp bases. When 
the unit cannot be taken down, it should be cleaned 
with a cleaning compound which removes dirt quickly 
and thoroughly and requires no rinsing. After such 
cleaning, the excess moisture should be wiped off 
with a clean cloth. 

ne precaution to be observed is to avoid strong 
alkaline agents or acid when cleaning aluminum re- 
flectors. A thin film of liquid wax applied to a clean 
reflector surface will quite effectively protect the sur- 


face, and will serve to reduce the number of cleanings 
required. 


ELECTRICIAN. 


Why Buy It and Throw It Away? 


Would a railroad operator send out on the road 
a leaky tender which would lose half of its water 
before it got to its destination? 

Would he send out a locomotive so badly scaled 
that only half the heat could get to the boiler water? 

Would he send out on the road a Diesel with a 
leaky fuel tank so that half the oil would be lost 
en route? 

He would NOT! It would be an expensive waste 
of water, coal and oil. It would slow his schedules 
and decrease his pay loads, per power unit. All 
this is avoided by proper maintenance. | 

Why, then, should he pay for the generation of 
light and allow half or more of it to be absorbed 
uselessly by dirt on his lighting fixtures? — This, 
too, slows his operation by decreasing the rapid and 
accurate perception of work to be done by his 
employees. The continuous strain of seeing under 


difficult conditions tires his workers, unduly, retard- 
ing their activities and inducing errors and spoilage. 
Poor light is depressing and destructive to morale. 
These conditions, too, are wasteful. They may and 
should be corrected by proper maintenance of light. 
ing facilities. 


ENGINEER 


Effect of Commutator 


Condition on Brushes 


W hat effect does commutator condition have 
on brush performance? 


Poor Surfaces 


Get Progressively Worse 


lf the commutator condition is bad, the contact 
resistance between the commutator and brush sur- 
face is increased. This increase in resistance 
causes minute sparking under the brush, and also 
increases the brush heating and brush resistance 
losses. This increase in resistance is not uniform be- 
tween brush and brush, and between different sets of 
brushes. This upsets the current distribution in the 
armature, The brush performance is affected by this 
increase in resistance and the heating. In severe 
cases, this may cause the face of the brush to become 
red hot, and the whole brush to become too hot to 
touch. This heat is conducted to the brush pigtails, 
the springs and the brush holder. This causes ex- 
pansion and other troubles, and may cause brushes 
to stick in their holders. Brush springs often be- 
come weak through this cause. Heated brushes cause 
a heated commutator causing severe wear on both. 
Severe sparking will be caused, and if allowed to 
continue, flashovers will occur all around the com- 
mutator and between different sets of brushes. 


W. E. Warner. 


-ton American Locomo- 

A од Electric Diesel- 
electric switching locomotive 
passing through an old wooden- 
covered bridge on the St. jones 
bury & атое County— Ihe 
. 6 L. C. has пен соне 

eted Dieselization м! 

ране ноп of four Alco-G.E. 
70-tonners—One mare os 
scheduled for shipment in the 
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Is trackless апа safe, thanks to Wyan- 


dotte Zorball, the all-purpose floor 


absorbent, 
Zorball absorbs oils, water, paints and 
other liquids quickly and completely. |t 


Provides qn immediate anti-skid surface to 
soiled floors, thereby reducing the danger 
of slipping accidents, And because it does 
not readily cling to shoes, it is not tracked 
9m one part of the shop to another. 
Zorball is chemically inert and non- 


LR 


WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN . 


flammable. It furnishes lasting protection 
against fires resulting from the accumula- 
tion of combustible materials on floors. 

You'll find it especially valuable in the 
car shop, roundhouse, machine shop and 
storerooms. 

Your Wyandotte Representative will be 
glad to demonstrate the effectiveness and 
economy of Wyandotte Zorball at your 
convenience. All you have to do is give 
him a call. 


Trouble afoot? Why not try WYANDOTTE ZORBALL 


SERVICE REPRESENTATIVES IN 88 CITIES 


Wyandotte 
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NEW DEVICES 


Motorized 
Steam Valve 


A motorized steam or Freon valve which 
can be used for either modulating or on- 
off needs in transportation. equipment 
has been developed by the Minneapolis- 
Honeywell Regulator Company, Minne- 
apolis, Minn. It includes vee ports in 
sizes to handle quantities of 38, 55 and 
95-lb. of steam per hour at 5-lb. pres- 


sure and a reversing and positioning 


motor, and is designed to decrease the 
possibility of sticking. 

In event of electrical failure. the valve 
will remain in balanced position because 
it does not include a spring return. The 
device can be operated by motors draw- 
ing power from 32, 64 and 115-volt ae 
and 115-volt, 60 cycle а.с. circuits. It 
also includes union connections for one- 
inch iron pipe size. 


Carbide Tool Grinder 


A carbide tool grinder that can be geo 
either wet or dry is available ud 
Hammond Machinery ees us 
Kalamazoo, Mich. Known as the ш а 
WD 10, wet operation 1$ rush be 
turning, а Баве plate itching on 
n, and s 1 
m i adn. For dry operation the 
pens is turned off and the baffle plate 
i ed. 
d «ере: s iuo biet 10 in. by 19 
pe Ed with à removable steel wear 
e E ale slot, in which the com- 
ee Ойнас tool gauge slides, has 
pound г" Пом for coolant drainage. 
s are adjusted to any angle m 
5 above to 30 deg. below кан 
: дев. cup disc completely fi s t е 
y Wem the wheel to prevent ЖОГ? 
n one of tools into the cup of the 
or то 
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wheels. Patented “No Spray—No Splash” 
guards are said to permit unrestricted 
vision but to keep the operator and floor 
dry. Modifications of this grinder include 
a model with one cup and one straight 


wheel, and two models for dry grinding 
only. 


Vacuum Impregnators 


The F. J. Stokes Machine Co.. 5900 Tabor 
road, Philadelphia, Pa., has announced a 
complete line of Stokes equipment for the 
vacuum impregnation of the generator and 
traction motor armatures of Diesel-elec- 
tric locomotives. The maker states that 
through the use of these units, trapped air 
and moisture in the windings and slots. 


APRIL, 1949 


which result in insulation breakdown and 
mechanical failures, are eliminated. 

The impregnator is a complete pack- 
aged unit to handle any size or type of 
armature. Included in the installation are: 
an impregnating tank for high vacuum or 
100 lb. per sq. in. gauge pressure in the 
interior; impregnant storage tank for high 
vacuum or atmospheric pressure; plug- 
type valves interconnecting the two tanks; 
a vertical vacuum-type surface condenser; 
a rotary oil-seal high vacuum pump; and 
dial-type vacuum and pressure gauges, 
thermometers, vacuum recording instru- 
ment, and safety and blow-off valves. 

Other features include a hydraulically 
operated quick-opening cover on the im- 
pregnating tank inert gas pressure system 
and clear-view sight glasses with adjust- 
able spotlights. 


Sheet Metal 
Drawing Press 


A drawing press of 1,000. or 500-ton 
pressure capacity and designed to handle 
deep draw jobs of large dimensions is 
a product of The Hydraulic Press Manu- 
facturing Co., Mount Gilead, Ohio. lt 
lias a platen of 120-in. by 72-in. by 70-in. 
daylight opening and 36.in. ram travel 
and is equipped with a 300-ton die 
cushion with а platen of 48-in. by 52-in. 
and a 24in. stroke. 

The press is equipped with three main 
rams for the multiple press ram system 
of operation in two ranges of pressing 
speed. For a fast preliminary pressing 


- stepchildren 
of your steam 


Surely it is important to protect your investment 
in your existing steam motive power. There are 
plenty of veteran steam locomotives which — 
merely with the modernization of certain fea- 
tures—can turn in a good profit on their operation 
for many years to come. 

The installation of Security Circulators, for 
example, will definitely improve steaming per- 
formance and make possible much greater loco- 
motive utilization — sufficient to rapidly repay 
the installation cost. 


The many advantages resulting from the use 


of Security Circulators have been shown by the 
road experience of fifty railroads — with installa- 
tions of Security Circulators in twenty-five differ- 


ent types of locomotives. 


* * * 


For oil-burning steam locomotives the American 
Arch Company recently developed and intro- 


duced the Security Dutch Oven. Its value in 


improving combustion has been recognized by а . 


number of railroads, which have already installed 


Dutch Ovens in over two hundred locomotives. 


American Arch Company Ine. 


NEW YORK * CHICAGO 
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at medium pressure, either the central 
main ram or the two outer rams can be 
employed with a 500-ton pressure. Ata 
predetermined position, all three rams 
can be used to develop the high pressure 
required for final forming. 

The H-P-M Closed Circuit Fastraverse 
system of operation, which regulates both 
the speed and direction of every press 
ram movement through control of the 
output of the pressure-generating H-P-M 
radial pump is a feature. Operation is 
fully automatic and is controlled by 
electric push-buttons located at the 
operator's station. 


Wainscoting Metal 


A product known as Rigidized Metal and 
manufactured by the Rigidized Metals 
Corporation, 658 Ohio street, Buffalo 3, 
N. Y. has found recent application in 
passenger coaches. Wide panels of the 
metal extend from the window ledge to 
the heat covers next to the floor line and 
throughout the entire length of both sides 
of the coaches. 

Characteristics of the metal include re- 
sistance to scuffs and mars and small 
maintenance and cleaning requirements. 
Being stainless it can readily be cleaned 
with a damp cloth, and the textured sur- 
face produced by the Rigidized pattern 
serves to hide scratches, scuffs and finger- 
marks which ordinarily would mar plain 
polished sheets. The texture also elimi- 


nates direct mirror reflections which oc- 
cur with plain polished sheets, and dif- 
fuses light rays which might otherwise 
cause glare. 

The clear-through patterns produce an 
extra rigidity which eliminates the buck- 
ling and bulging often experienced in 
applying sheet metal over large areas. 
This permits the use of maximum-size 
sheets which reduces the number of joints 
and seams, and generally speeds construc- 
tion. Rigidized Metal is produced in 
sheet and strip form either ferrous or поп: 
ferrous, solid or perforated. 


Railroad 
Banding Lathe 


A special banding lathe for applying 
and rolling bands on Diesel-electric 


traction motor and generator rotors is 
announced by the Globe Tool & En- 
gineering Company, 438 Davis avenue, 
Dayton 3, Ohio. It is identified as model 
BL-40, and has a 40-іп. swing diameter 
and 60-in. length from face plate to 
tailstock live-center for shaft accommo- 
dation, with sufficient strength to accom- 
modate up to 8,500-lb. rotors. 

Banding wire which is drawn from 
the supply spool mounted on the de- 
reeler spindle, extending from the rear 
of the headstock, with suitable prelim- 
inary tensioning mechanism апі per- 
manently threaded over the take-up pul- 
leys, is fed onto the rotor by the car- 
riage traversed by the handwheels pro- 
vided for that purpose. Handwheels as 
shown, or larger handwheels with cap- 
stan handles are available, although 
while feeding the wire with either pre- 
liminary or rolling tension, the carriage 
is light and easy to control. 

Upon completion of the feeding of the 
band wire onto the armature, it is cut 
loose from the supply spool and tied 
off in the usual manner. Pressure is 
then applied to the air cylinder, expand- 
ing the takeup system for a calibrated 
rolling tension. Although up to 1,000 1b. 
tension may be applied to the wire, with 
100 lb. air pressure, a pre-set safety 
valve prevents tension from approaching 
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the fracture point of the wire. Actual 
rolling tension then may be applied to 
the wire as desired for best results, 
being conveniently adjustable by the 
operator. 

The rotor may be driven in either 
direction of rotation at a selected speed 
of from 15 to 60 r.p.m. and complete 
control of the machine is conveniently 
accessible from either side. Thus, the 
operator may work from one side or both 
sides of the machine as he wishes. 

Approximately 21 feet of slack wire 
may be withdrawn (without resetting) 
at the rolling pressure. This, in most 
cases, will be more than sufficient to 
seat the windings firmly during the hot 
banding process of the preliminary roll- 
ing operation. Of course, much less wire 
is to be withdrawn in the final banding 
operation. 


Fabrice Hoods 
For Dusty Locations 


These loose-fitting dust hoods, which 
weigh only 5 02., have many uses where 
dusty and paint-spray atmospheres are 
prevalent. This includes such operations 
as cleaning boilers, furnaces or chim 
neys, painting and wherever dust or 
is objectionable. 

Ample visibility is provided through 
the large, clear plastic window and they 


= = 


Tune in . , 


NEW YORK • 


BANGOR AND AROOSTOOK RAIL- 
ROAD Diesel locomotive No. 500 — lubricated 
with Texaco Dieseltex HD. 


That's the "inside story" of why 
more and more locomotives are being 
lubricated with Texaco Dieseltex HD 


( top decks...free rings... absence of harmful carbon, 
varnish and gum . . . minimum wear . . . you'll find all these at 
scheduled overhaul periods when engines are lubricated with Texaco 
Dieseltex HD. These benefits mean more mileage between overhauls, 
better performance, greater efficiency and economy. 

Texaco Dieseltex HD designates the finest in railroad Diesel engine 
lubricating oils . . . detergent and dispersive oils that meet the most 
exacting requirements of leading Diesel locomotive builders and the 
most severe conditions of operating service. Ап exclusive formula 
containing a special heavy-duty additive assures exceptional resistance 
to oxidation and sludge formations. 

Talk to a Texaco Lubrication Engineer — a practical railroad man 
who'll be glad to explain how Texaco Products and unique Systematic 
Engineering Service can help you get the best performance at lowest 
cost from your Diesels. Call the nearest Railway Sales Division office 
listed below, or write The Texas Company, Railway Sales Division. 
135 East 42nd Street, New York 17, N. Y. 


CHICAGO * SAN FRANCISCO * ST. PAUL * ST. LOUIS * ATLANTA 


SANS ISN a Ae Ааа E aea 


« TEXACO STAR THEATRE presents MILTON BERLE every Wednesda 


ser 


2224 


y night. METROPOLITAN OPERA broadcasts every Saturday afternoon. 


RAILWAY MECHANICAL ENGINEER, APRIL, 1949 109 


 -—B н 


—— — 


may be worn with goggles or respirator. 

A product of General Scientific Equip- 
ment Company, 2700 W. Huntingdon st., 
Philadelphia 32, Pa., the hoods made of 
fabric are supported by a head frame 
which covers and protects the face, head 
and neck down to the shoulders. 


Hacksaw Blade 
With Welded Edge 


A super high speed hacksaw blade that 
is shatterproof and unbreakable has been 
introduced by the Millers Falls Com- 
pany, Greenfield, Mass. 

Named Jet-Edge, the manufacturer 
claims it cuts faster, more accurately, 


and longer because its unbreakable back 
can be tensioned higher, faster speeds 
used, and greater feed pressures applied. 
without blade deflection. Savings in cut- 
ting costs of 20 to 50 per cent have been 
reported and the blade has met all safety 
requirements in the plants where it has 
been tested. 

Blade prices are the same as those 
of tungsten high speed blades. They 
are immediately available from mill sup- 
ply distributors handling this type of 
apparatus. 


Live Center for Lathe 


A live center has been designed by the 
South Bend Lathe Works, 403 East Madi- 
son street, South Bend 22, Ind., to give 
strength and rigidity for heavy roughing 
cuts and accuracy for fine work and high 
speeds. The revolving center is made from 
electric furnace tool steel heat treated to 
a hardness of 61 to 65 Rockwell C. The 
center point shaft extends through the 
taper shank and is supported by bearings 
at both ends. Both radial and thrust loads 
are carried by a ball bearing, and a rear 
pilot bearing is incorporated to eliminate 
center point whip. All parts are inter- 
changeable and replaceable. 


This live center is available in two 
sizes. The smaller has a No. 2 Morse 
Taper shank and the larger a No. 3 
Morse Taper shank. 


Stationary 
Power Battery 


A new battery, known as the Exide- 
Manchex, has been announced by The 
Electric Storage Battery Company, Phila- 
delphia, Pa. It is of the sealed glass jar 
type and applicable to all types of sta- 
tionary control and power requirements. 

Long life, low maintenance cost, im- 
proved electrical characteristics, in- 
creased power output per unit of space, 
less weight per amp.hr. output, and 
attractiveness of appearance, are the 
principal features of the Exide-Manchex. 

The positive plate is the Manchester 
type which consists of a grid cast of a 
lead antimony alloy in which the active 
material is in the form of pure lead 
buttons. 

The “Permanized” negative plate is 
constructed of a lead antimony grid or 
framework with a series of vertical ribs 
connected by short horizontal bars. These 
bars, which are flush with the plate sur- 
face, extend only part way through and 
are staggered on opposite sides. The 
active material is in the form of strips 


or ribbons of sponge lead, extending 
from top to bottom of the plate between 
the ribs and locked in position by the 
horizontal bars. 

The separators are of treated wood, 
teamed with low resistance, slotted plas- 
tic separators. 

High rate discharge characteristics are 
obtained from these cells because of the 
heavy terminal posts equipped with 
copper inserts (except in the three 
smaller size cells) and the heavy straps 
between the plates and terminal posts. 
The cells also have a burned ring seal 
where the post is fitted through the 
cover. This permanently seals the open- 
ing around the posts and eliminates 
electrolyte seepage. 

The jar is of molded glass, and the 
deep seal covers are made of tough 
rubber. 
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Double Chuck 
Grinder Workhead 


A demonstration of the size of work 
which can be chucked on the No. 112-M 
machine, a product of Bryant Chucking 
Grinder Company, Springfield, Vt, is 
graphically illustrated below. The ma- 
chine is designed to grind special inter- 
nal tapers on parts such as machine 
tool spindles and special axles. The in- 


side and outside diameters and the face 
can be ground at one chucking. The 
workhead can be moved longitudinally 
to position the work for grinding. À 
special attachment allows the work-piece 
to be indexed 180 deg. so that concen- 
tricity is assured when both ends of the 
piece are to be finished. 

For large work, the workhead is moved 
to the left end of the machine and à 
steadyrest is used to support the end 
to be finished. This workhead can be 
removed and replaced by a fixture $° 
that spindles can be ground while rotat- 
ing on their own bearings. Its base 1$ 
of the swiveling type, providing for 
grinding a maximum included angle of 
30 deg. н 

To facilitate loading of long pieces 
the wheelhead assembly is mov hy 
draulically to the rear of the machine. 
Multiple position stops can be provid 
for grinding step bores. 


Plastic Finish 


A water-clear plastic finish has been de 
veloped that dries to à glossy. durable. 
long-wearing coating to protect the ex 
terior and interior finishes of railroad pas 
senger rolling stock from wear and teal. 
weather, corrosion, dust and smoke. x 
terior surfaces can be sprayed with the 
new plastic and the car put back in se^ 
ice again within 60 hours. It can be vi 
on with a cloth to car interiors 10 Р” 
tect window sills, varnished or finis 
surfaces, tables, walls, leather furniture 
and linoleum floors. The finish is touc 
dry in 20 minutes and hard dry 12 eight 
hours. , 

The plastic acts as а sealer. It isn 
paint, varnish or lacquer. It 
impervious to heat, cold, moisture: $, ik 
fruit juices and most chemicals an 
resistant to caustic soaps. 

This plastic is a product of the m 
Plastic Products Company; 1525 East 
street, Chicago 15. 


Chuck As of twenty-two 4000 H.P. General Motors 


khi Diesel locomotives, used in the hauling of the New E. 
"79 York Central's "Great Steel Fleet" of trains be- A 

Р: be | tween Harmon or Boston and Chicago, St. Louis 

(з and Cincinnati, has averaged 27,895 miles a month © 

"nt per locomotive since the first went into service in b. 

1 March 1945. E 


«ade d al The list of trains includes such famous names as E | 
ls Yi i Bc BIS the 20th Century Limited, the Empire State Ex- E | 
press, the Lake Shore Limited, the Commodore E 
Vanderbilt, the North Shore Limited, the Wolverine, 

ón the 


the Pacemaker, the Southwestern Limited and the 


Ohio State Limited. 
Four 2000 H.P. General Motors Diesel units went 


in February 1948. Total mileage made by the first 
four units through September 1948 was 4,692,986. 


'The average of 27,895 miles a month for all twenty- E 
two locomotives (44 units) was accompanied by an 
average availability of 86.93%, based on the number 
of hours available to total potential hours. 'This en- 
abled the locomotives to meet their assignments an 


"T average of better than 95%, of the time. ^ 
e фиш a 4 б 

ні айё Records like this make it easy to understand why 

for gli . more and more of America's railroads are using 

w devi more and more General Motors Diesel locomotives 

рн to power their finest 


m trains. 
al (GENERAL ||orons 

yr Loco 1 lorivEss 

worth d 


ELECTRO-MOTIVE® 


DIVISION OF GENERAL MOTORS, LA GRANGE, ILL. | 
| 
Home of the Diesel Locomotive 


. { into service in March 1945, eight more in October bo | 
(ea eel eet 1945, twenty more in April 1947 and twelve more E. | 


NEWS 


Martin Assistant 
Mechanical Engineer, 
Mech. Div. 


W. M. Martin. master mechanic of the 
Elgin, Joliet & Eastern at Gary, Ind., has 
resigned to become assistant mechanical 
engineer, Association of American Rail. 
roads, Mechanical Division, with head- 
quarters at Chicago. 


Mechanical Division 
Circular Letters 


Proper MATING OF 
Gearep Hann BRAKE Parts 


IN a letter dated February 4, attention is 
directed to cases where one type or make 
of geared hand brake is substituted for 
another type in repairs without changing 
the bell crank which, in many cases, ad- 
versely affects the operation or efficiency 
of the complete hand brake assembly. 

The bell crank is an essential part of 
the complete assembly and A. A. R. Cer- 
tificates of approval are awarded on the 
basis of laboratory tests which include a 
design of bell crank regularly furnished 
by the manufacturer with the particular 
type of hand brake submitted for test. 
Therefore, it is essential that the proper 
combination of hand brake mechanism 
and bell crank designed for use there- 
with, be maintained. 

The circular letter, issued on behalf of 
the Committee on Geared Hand Brakes. 
urges the issuance of general instructions 
that whenever a geared hand brake of a 
different type is substituted, the bell 
crank must also be changed, to keep the 
standard combinations of mechanism and 
bell crank for each make or type of brake. 


RECLAMATION OF 
Car REPAIR MATERIAL 


A circular letter dated April 28, 1948, 
has to do with the purchase of reclaimed 
car repair material from second-hand 
dealers for repairs to cars moving in inter- 
change service. 

Further checks made by the Mechanical 
Inspection Department of reclamation 
practices employed by second-hand deal- 
ers indicate that the rules and standards 
approved by the association are not being 
fully complied with in all cases. 

Some of the exceptions noted were as 
follows: (1) Couplers and truck side 
frames reclaimed by welding without 
proper heat treatment and marking as re- 
quired by Interchange Rule 23; (2) 
brake beams identified as К. S. S. & T. 
without having been repaired in accord- 
ance with A. A. R. standard speci- 
fications. 

To avoid the possibility of cancellation 
of charges for car repair items applied to 
foreign cars which fail to meet A. A. R. 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT PLACED SINCE THE Е CLOSING OF 
THE FEBRUARY ISSUE 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Chicago & North Western gi. 45: 1,500-hp. Diesel-elec. (гї................ Electro-Motive 
5 1.500-hp. Diesel-elec. road switchers. . ... Baldwin Loco. 
1,000-hp. Diesel-elec. yard switchers...... Fairbanks-M orse 


4 
2 2,000-hp. Diesel-elec. hump yard switches Electro-Motive 
Ene 11 ,000-hp. Diesel-elec. switch. . . Lima-Hamilton 
5, 1,000-hp. Diesel-elec. switch.. ........... Baldwin 
3 
3 


Norfolk & Western. 2:8-8-2 freight... esae essa ceres Co. shops 


2-6-6-4 frt. or pass.....................Co. shops 
4-8-4 passenger....... . .Co. shops 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Canadian Pacitic 400 (80-066 Бох... нанә Pullman-Standard 
Denver & Rio Grande Western. 50 50-ton опйоһа...................... Bethlehem Steel 
Mather Stock Car Co...... а 50 40-ton refrigerator................. Co. shops 
Northern Pacific... ..... 500 70-ton hopper........ m scales Pressed Steel Co. 
FREIGHT-CAR INQUIRIES 

Chicago & North Western. 1,000 :50-ton' охна анан AAA eR ahaa ats eisai Ым 
Delaware, Lackawanna & 

Western: а рауан 250-500 S0-ton опдоја........................................ 
Northern Pacific... .... 450. :S0:toü' DOX. cLoiee cae punit 9I RR wrens car inu vp RI Pers See 
PASSENGER-CAR ORDERS 

Hoad Мо. of cars Туре of car Builder 
Chicago, Burlington & Quincy... 30: Suburban passenger cars..... ......... Budd Co. 


! Thirty "A" units; 15 "B" units. 

1'ТҺе 2-8-8-2's will be compound Mallets of Class Y6B; the 2-6-6-4's, Class A single-expansion articu- 
lated locomotives, and 4-8-4's, Class J. 

! For May delivery. 

! Delivery to start in June. 

5 Part of an $8,500,000 рг to modernize and Dieselize the road's suburban n equipment: Deli 
is scheduled for next year. The cars will be of the Tte dou pe with two levels, car carrying 14 
passengers, and each will be 15 ft. 8 in. high. There wi ош еске for 96 passengers on the lower level 
and single seats for 52 passengers on the upper level 


NOTES: 

Erie—The Erie has announced a 1949 program of service improvements, includin, lr apre of 63 
main line commuter and local trains between Jersey City, N. J., and Port Jervis, that will cost 
$3,300,000. Also included in the program are cooling system improvements in т, coaches, ге- 
decorating interiors and reupholstering seats in 144 coaches. modernizing facilities for faster ticket 
service at Jersey City. installing an automatic car-washing machine, and construction of Diesel loccmo- 
tive maintenance facilities at Jersey City. Further studies are in progress on the advisability of Dieselizing 
other commuter trains, including those on branch lines. 

Pennsylvania —Complete Dieselization of the Pennsylvania's Grand Rapids division, at a cost of 
approximately four million dollars, is being effected upon delivery of seven more locomotives. T! 
additional Diesels, together with 16 already assigned to the division, will replace 37 coal-burning steam- 
locomotives. The enginehouse at Grand Rapids will be rebuilt as a Diesel shop and will handle progressive 
maintenance on all the division's locomotives. Light maintenance will be done at Kalamazoo, Cadillac 
Muskegon and Petosky. 

Western Fruit Express Company— The Western Fruit Express Company has transferred to the Pacific 
Car & Foundry Co. from its own shops an order for 250 40-ton refrigerator cars. 


The new Diesel locomotive parts center of the Electro Motive Division of the 


General Motors Corporation at La Grange, Ill. (See Supply Trade Note page 229.) 


226 RAILWAY MECHANICAL ENGINEER, APRIL, 1949 


c 


4 / — — / | 
Let AJAX Engineers 


a ^ 
Aid You In Selecting 
jax engineers, thoroughly experienced in forging 
)госеѕѕеѕ and forging machinery, can be of valuable 


sistance to the persons responsible for efficient 
orging production. 


he Ajax Manufacturing Company manufactures a 

omplete line of forging machinery - - - Forging 
Machines, Forging Presses, Forging Rolls etc. 

jax engineers, with the knowledge gained 

rough research and development within their 

plant and through constant contact with the most 
progressive forge plants in the country, are #5 

хрегїз їп the field of forging. Whether your » THE 
problem concerns the selection of one piece of | way 
orging machinery for the forging of a single | ооло 
bart, or a multiple unit production line set-up " | B 

om bar stock to the trimmed forging, Ajax 

ngineers will welcome the opportunity to assist 

you wherever possible. 


MANUFACTURING COMPANY 
TH E EUCLID BRANCH P. O. CLEVELAND 17, OHIO 
110 5. DEARBORN ST. DEWART BUILDING 
CHICAGO 3, ILLINOIS NEW LONDON, CONN. 


* 
RUB-BUB 


RAILROAD SAFETY FLOORING 
Outlasts steel! Reduces pay accidents! 


\ 


» 


HOICE of day coach flooring is 

no trivial matter. That's why it 
will pay you — in fewer accident 
claims and lower maintenance costs 
— to specify RUB-BUB railroad 
safety flooring. 


Its toothy texture is as safe after 
years of service as the day installed. 
Wide grooves in the aisle tread 
drain water faster . . . squeegee 
ribs grip shoe soles tighter. Knob 
design of underseat flooring keeps 
feet high and dry. 


And with RUB-BUB flooring 
there's no costly replacement result- 
ing from premature wear. Tough 


STEP PLATE WITH — ait-BLACK STEP PLATE. 
WHITE SAFETY EDGE BOTH STEP PLATES 
HAVE NATURAL RUB- 
BER EDGE, SYNTHETIC 


RUBBER TREAD. 
VESTIBULE 
PLATE 
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RUB-BUB SAFETY AISLE TREAD (Dri-Foot rib de- 
sign) and Rub-Bub Safety Underseat Flooring 
(Dri-Foot knob design) are both made of a 
full 3/16 inch thickness of sinewy Rub-Bub 
synthetic compound with integral fabric back- 
ing. Microphotograph (enlarged 30 diameters) 
shows dense, fibrous texture of Rub-Bub com- 
pound that's never slippery wet or dry. 


М ғ 
NN 


N 


N 
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RUB-BUB synthetic rubber com- 
pound lasts for years with no sign 
of wear. Abrasive dirt accumulates 
in deep grooves below contact sur- 
faces . . . integral fabric backing 
prevents excessive "growth." 


Exclusive Dri-Foot design is also 
a feature of RUB-BUB vestibule 
plate, step plate and white safety 
step edge. Installed throughout a 
day coach, they make an ideally 
matched installation—for improved 
appearance . . . greater safety... 
longer life. Write for a RUB-BUB 
sample and see for yourself why it 
is the big value in railroad flooring. 


RUB-BUB 


Transportation Products 


SAMUEL MOORE & CO. 


RAILWAY & POWER ENG. CORP. 
Montreal * Hamilton * Windsor 
Toronto * North Boy * Winnipeg 
Vancouver * Noranda * New Glasgow 


MANTUA, OHIO 


IN CANADA 


* T. M. REG. U.S. PAT. OFF. A-2018 
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specifications for reclaimed material, it is 
suggested in a circular letter dated Feb- 
ruary 4, 1949, that mechanical department 
officers confer with purchasing and stores 
department officers and instruct them as 
to the existing requirements where pur- 
chase of car repair material from second- 
hand dealers is contemplated. The same 
care is also urged in use of car repair 
material which has been reclaimed at 
railroad company shops. 


1948 Freight-Train Performance 


AMERICAN railroads carried more tons 
of freight per train in 1948 than ever be- 
fore and with an increase in average 
speed, according to the Association of 
American Railroads. At the same time, a 
new high record was established in 
freight-train performance per hour. 

The average load of freight per train 
in 1948 was 1.176 tons, 30 tons above 
the previous high record established in 
1947, when the average was 1,146 tons. 
It also was an increase of 37 tons above 
that in 1944, the peak war year. In 1929, 
the average was only 804 tons. The aver- 
age speed of freight trains in 1948, as the 
A.A.R. put it, *was slightly higher than 
in any of the preceding six years and was 
nearly 23 per cent higher than in 1929." 

Tons of freight moved one mile for 
each hour of freight train operation av- 
eraged 18,779 in 1948, compared with the 
previous high of 18,126 ton-miles in 1947 
and 10,580 in 1929. The performance in 
1948 was greater by 6.6 per cent than the 
wartime record of 17,623 ton-miles per 
hour attained in 1944. 


William S. Wollner Dies 


WiLLIAM S. WoLLNER, who had been 
secretary of the Pacific Railway Club for 
32 years, died suddenly on February 5. 


A.S.M.E. Oil and Gas Power 
Conference 


Tur 1949 Oil and Gas Power Confer- 
ence sponsored by the Oil and Gae Power 
Division, in co-operation with the Railroad 
Division and the Chicago Section of the 
American Society of Mechanical Engi- 
neers, will be held at the Hotel Sherman, 
Chicago, April 25-29. The conference, in 
addition to the technical program, will 
feature a special preconference lecture 
program for which special registration 
will be required; an exhibit of Diesel en- 
gines, accessories, and instruments, and 
inspection trips to the local Diesel plants. 

Registration fee for the conference will 
be $2.50 to members and $5 to non-mem- 
bers. Registration for one day will be 
$1.25 and $2.50, respectively. Registra- 
tion for the lecture course, to be given on 
Monday, April 25, will be $12 for 
A.S.M.E. members and $15 for non-mem- 
bers, payable in advance to John C. Gibb, 
Room 1323, Socony-Vacuum Oil Com- 
pany, 26 Broadway, New York 4. The 
course will consist of three lectures on 
Cooling of Internal-Combustion Engines, 
Fundamentals of Air Flow in Diesel-En- 
gine Manifolds, and Reduction of Noise in 
Engines. The lecturers will be B. Pinkel, 


AMERICAN STEEL FOUNDRIES 


MINT MARK TOL CAST STEEL 


How Ud а Cinch 


TO THREAD SMALL PIPE 


Free handy carrier for 
any group of sizes. 


RICSID Ratchet Threaders 
No. OOR, TIIR and 12R are extra 
handy for s” to 2" pipe 


@ Light strong efficient ReaD ratchets give you perfect 
threads оп V8" to 2" pipe — fast, without bothersome get- 
ready. Precision cut tool-steel dies. Die heads snap into 
ratchet ring from either side, can’t fall out. You don’t 
need special dies for close-to-wall threads. No. 00R, Vs" to 
1” pipe; No. 111R, Vs" to 1/4"; No. 12R, Vs" to 2.“ Conduit 
dies furnished on request. Buy these handy work-savers 
at your Supply House. 


THE RIDGE TOOL CO. * ELYRIA, OHIO 
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Lewis Flight Propulsion Laboratory, Na- 
tional Advisory Committee for Аего- 
nautics; W. W. Hagerty and L. Talbot, 
professors, University of Michigan, and 
W. P. Green, professor, Illinois Institute 
of Technology. 

The technical program is as follows. 


Tuespay, APRIL 26 
p-m. 
Session I 
Dynamic Analysis of Valve Springs, by 
Troels Warming, assistant professor of me- 
chanical engineering, University of Wisconsin. 
Vibration in Valve Mechanism, by Troels 


Warming. 

Effects of Cylinder Pressure, Rise m Engine 
Vibrations, by . Hinze, Labora- 
tory, Royal Dutch Shell, Tolle 

8 p.m. 


General Technical Committee Meeting in 
which members and guests interested in the 
oil and gas-power field may participate. 


WEDNESDAY, APRIL 27 
9 a.m. 
Session II 


Two-Cycle Dual-Fuel Digael Engine witb 
Automatic Fuel Conversion, E. L. Conn, 
R. H. Beadle and G. A. n auci. aan 
staff, Fairbanks, Morse & Co. 

Diesel Locomotive Engine Cooling System, 
by Е. Н. Brehob, Locomotive Engineering 
Division, General Electric Company. 

Ignition System for Oil Engines, by H. B. 
Holthouse, Holthouse Laboratory: 

0 p 

Inspection trip to d ' Diesel locomotive 

repair shops of the Chicago & North Western. 


THURSDAY, APRIL 28 
9 a.m. 
Session III 

A Training Program for Railroad Person- 
nel, by George Y. Taylor, supervisor, educa- 
tion department, locomotive division, Amer- 

ican, Locomotive Company. 
Diesel-Engine E Instruction, Alco 
V Type Engine, by E. e, education 


department, locomotive Sive, merican Lo- 
comotive Company. 


1:15 p.m. 


Inspection trip to La Grange, Ill., plant of 
Electro-Motive Division. General Motors Cor- 
poration. 

2 p.m. 


Inspection trip to submarine containing four 
1,600-hp. Fairbanks-Morse Diesel engines. 
Fripay, APRIL 29 


All-day trip by train to the shops of Fair- 
banks, Morse & Co., Beloit, Wis. 


Miscellaneous 
Publications 


Drop FonciNcs. Drop Forging Associa- 
tion, 605 Hanna Building, Cleveland 15, 
Ohio; 60-page booklet, entitled “Metal 
Quality.” Booklet, issued by the Tech- 
nical Committee of the Association for 
design engineers, metallurgists and pro- 
duction and management executives, de- 
scribes and illustrates the development 
of metal quality progressively throughout 
hot-working operations, from the blast fur- 
nace to the finished forging. Discusses 
forging quality steel; proper selection of 
metals for forgings; steps in making forg- 
ing dies; methods and equipment used in 
hot working steel by forging, and various 
forging procedures. 


PERMITE ALUMINUM ALLOY CasTINGs. 
Aluminum Industries, Inc., Cincinnati 25, 
Ohio; 80-page booklet; spiral plastic 
binding. Discusses the history and growth 
of Aluminum Industries, Inc.; Permite's 
facilities; aluminum and its advantages; 
types of Permite aluminum-alloy castings; 
sand, permanent mold, semi-permanent 
mold, and die castings; relative charac- 
teristics of Permite casting processes; 


no additional grease has been added! 
...inspection shows bearings in journal box are in 
excellent condition!...Esso ANDOK B has main- 
tained its remarkable lubrication qualities even 
after the 270,000-mile record was set...and the 
road test is still going on! 


like this on Esso Railroad Fuels and 
Lubricants is one of the practical follow-ups on the 
extensive research Esso constantly carries on in 
America's largest petroleum laboratories...making 
doubly sure you can depend on the railroad prod- 
ucts that bear the Esso brand. 


our Esso Sales Engineer on any fuel or 
lubrication problem that we can help you solve. 


IN THIS TEST 
HAS RUN OVER 270,000 MILES! 


SOLD IN: Maine, N. H., Vt., Mass., R. l., Conn., N. Y., N. J., Penna. 
Del., Md., D. C., Ya., W. Va. N. C., S, C., Tenn., Ark., La. 

ESSO STANDARD OIL COMPANY — Boston, Moss. — New York, 
М. Y.— Elizabeth, N. J. — Baltimore, Ма. — Richmond, Va.—Charles- 
ton, W. Va.— Charlotte, N. C. — Columbia, S. C. —Memphis, Tenn.— 
Little Rock, Ark. — New Orleans, La 


ESSO STANDARD OIL COMPANY OF PENNSYLVANIA — 
Philadelphia, Pa. 
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BEATTY Мо. 11-B Heavy 
Duty Punch widely used in 
railroad industry. 


were WISE 


TO A LOT OF 
PRODUCTION PROBLEMS 


BEATTY combination Press 
Brake & Flanger does flang- 
ing, V-bending, pressing, 
forming, straightening. 


m 


ЕУ. X к 
ї ate YT 


BEATTY-engineered heavy metal 
working equipment is on the job 
in hundreds of important plants, 
doing a wide variety of jobs. 
Yet, each machine is individual- 
ly engineered to do its specific 
task better, faster, at less cost. | 


BEATTY CoPunShear, опе 
unit does coping, punching, 
shearing. 


This wide range of experience is | 
your assurance of expert coun- 
sel, advanced engineering, fin- 
est quality construction. There's 
a better way to handle any 
heavy metal fabricating prob- 


lem. Our job is to help you find 
that better way. 


эя р SO ears 


BEATTY Hydraulic Vertical 
Bulldozer for heavy form- 
ing and pressing. 


If you have a 


problem, write us. 


We may 
have the answer. 


HAERES A BEIER / 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


MFG. COMPANY 
HAMMOND, INDIANA 
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Permite aluminum alloys and their appli- 
cations; heat-treatment; designing, join- 


ing, and finishing Permite aluminum alloy 
castings, etc. 


Supply Trade 
Notes 


WESTINGHOUSE Aik Brake Company.— 
J. F. Graham has been appointed герге 
sentative of the Westinghouse Air Brake 
Company, in charge of the Los Angeles, 
Calif., office. 


Mr. Graham joined the Westinghouse 


]. Е. Graham 


company in June, 1940, as а tester 3 
Wilmerding, Pa., and later served as in- 
dustrial engineer in the engineering de 
partment. He was assigned to the Sun 
Francisco, Calif., office in November. 19. 
as industrial representative. 


* 


GENERAL Motors Corporation, ЁШ 
rRo-Morivr Diviston.—The new Die 
locomotive parts center of the Electro 
Motive Division at La Grange, ll. * 
now in full operation. From this cer? 
parts will flow to six other strategically 
located Electro-Motive distribution c? 
ters, as well as fill consumer deman 
direct. The center has 155,000 %4 н. 
of floor space, glass walls complet 
forced air heating and ventilating 0 
air-conditioned offices which айр 
entire front of the building. A 30. d 
loading section, extending along the ex 
end, and an area for storage ап ye 
ing purposes complete the three D 


out the building, permits me. 
handling of parts. Advanced methods | 
storekeeping and in scientific Pot in 
insure rapid movement of aget help 
and out. Other parts centers е ке m 
to furnish the railroads with ner 


ch SPICER RAILWAY GENERATOR DRIVE 
is designed and built by specialists in railway generator service. | 
The drive is the positive type, and being fully protected, is | 
not affected by ballast, dirt, snow, rain, sleet, or hot and | 
cold weather. This assures a high degree of efficiency and | 
fully charged batteries at all times, even under adverse 


operating conditions. 


The mechanical efficiency of the drive, as determined 
by actual laboratory tests under a- load of 20 K. W., 
is 98.3 per cent at 30 MPH. When used with the 
automatic clutch, the additional starting load on the 

locomotive is eliminated, as the automatic clutch 


does not engage until a speed of 8 to 12 MPH 
has been reached. 


There are more than 5,000 Spicer Gener- 

ator Drives in operation on over 50 different 

railroads. Write for full information on | 
what the efficient Spicer Positive Gener- 
ator Drive can do for your railroad! 


45 YEARS OF 


СЭТ ositive Generator Drive 


SERVICE 


Manutactured, Sold and Serviced by SPICER MANUFACTURING 
Division of Dana Corporation * TOLEDO 1, OHIO 
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© роу JOHNSTON 


CONTINUOUS PLATE 
HEATING FURNACES 


for Manufacture of Raiload Cars 


Proving Outstanding Production 
Results in two Railroad Shops 


Plates for large pressings used in freight car 
construction are heated on a continuous chain 
conveyor to feed forming press. Duplicates 
results, speeds production and lowers costs. 


Oil fired with JOHNSTON “Reverse Blast" 
Proportioning Burner — 2 zone automatic 
control — variable speed conveyor drive with 
Automatic chain take up — these are tested 


engineering features available in Johnston 
Furnaces. 


Manufactured in standard 8' — 6" wide x 20' 
— 0" long and 10' — 0” wide x 19' — 0" long 
sizes. Other sizes to suit shop conditions and 
standard procedures. 


Further information furnished upon request. 


MANUFACTURING CO. 
HN ON 2825 EAST HENNEPIN AVE. 
MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 


230 (Adv. 120) 


RAILWAY MECHANICAL ENGINEER, APRIL, 1949 


геть 


serves of parts are located in Jacksonville, 
Fla.; Halethorpe, Md.; Los Angeles, 
Calif, and Emeryville; St. Louis, Mo, 
and Minneapolis, Minn. At Argo, Ill, a 
short distance from the La Grange cen. 
tral warehouse, is another building of 
115,000 sq. ft. which houses bulk storage 
of parts for locomotives and rail cars of 
models as far back as 1924. Five of the 
warehouse centers also provide factory 
repair facilities for large Diesel locomo- 
tive components, such as traction motors 
and generators. Another branch repair 
shop is being constructed at St. Louis. 
* 

BuLLarp Company.—The Bullard Com. 
pany, Bridgeport, Conn., has acquired the 
business and products of the Universal 
Boring Machine Company of Hudson. 
Mass. Manufacture of the horizontal bor- 
ing mills will be continued at the Bullard 
plant. The machines will be known as 
Bullard-Universal bormg machines and 
will be offered in three spindle sizes- 
З in, 4 in, and 5 in. Bullard will also 
continue the manufacture of the Universal 
precision machine-aligning level in 18-in. 
and 27-in. lengths. 

.$ 
ALUMINUM COMPANY oF AMERICA.—4. 
Н. Woollen, chief engineer of the railroad 
division of the Aluminum Company of 
America at New Kensington, Pa, has 
assumed inactive status with the com 
pany for reasons of health. 

Mr. Woollen is a graduate of the Balti 
more Polytechnic Institute (1904). He 
served. with the Pennsylvania, the Stone 
& Webster Engineering Corporation, and 
the Illinois Central in engineering capac: 
ities before his association with the Alu. 
minum Company. During World War ! 


A. H. Woollen 


was a captain in the ordnance department 
of the United States Army. Be ко 
an engineer in the development йт 
of the Aluminum Company 22 yeats S 
and in 1944 was appointed chief eng 
neer of the railroad division. 


vears 2 
Guy M. Bran, for over 3 Y d 
representative of the America к 
Jes, Calif., his | 
Company, at Los Angeles, em 
tired. Mr. Bean served a er ni 
prenticeship on the Northern 1 ee | 
he Univers? t 
afterward attended t 
Minnesota for two years e mesi 
College for two years. stu T ey: ||: 
cal engineering. He was шеп 


i reman. ' 
as a machinist, enginehouse fo 


Check These Cost Saving Advantages of 
"SAFETY" MOTOR ALTERNATORS 


for FLUORESCENT 
LIGHTING 


Safety Motor Alternators are available 


Ойгуч ке тайна! No. SOSIA from .3 KW to 5 KW to convert all nomi- 
includes performance data. Copy 


sent free on request. nal DC voltages to 118 volts, 60 cycles AC 


HE SAFETY ит COMPANY "~ 
NEW YORK - CHICAGO . PHILADELPHIA - ST. LOUIS - SAN FRANCISCO - NEW HAVEN · MONTREAL 


SAFETY COMPANY PRODUCTS INCLUDE: Complete Air-Conditioning Equipment € Genemotors € Generators 9 Motor Alternators 
Regulators © Lighting Fixtures € Switchboards © Fans © Parcel Racks @ Generator Drives. 
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From the complete line of 


OLIVER 
CAR-BUILDERS' FASTENERS 


RIBBED-BODY BOLTS 


Made in diameters from !j-inch to 34-inch, lengths up 


to 6 inches, Oliver Ribbed-Body Bolts are used for 
boxcar, refrigerator car and other wood construction. 


Oliver makes a complete line of car-builders' fasteners, 
as well as standard bolts, rivets, nuts and cap screws, 
and special fasteners. 


We will gladly furnish samples and details of items in 
which you are interested. 


South Tenth and Muriel Sts. * Pittsburgh 3, Pa. 
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vision foreman, and general roundhouse 
foreman of the Atchison, Topeka & 
Santa Fe. In 1908 he entered the 
railway supply field, with the American 
Locomotive Equipment Company of Chi- 
cago. When the American Arch Com- 
pany was formed in March, 1910, he 
became its representative, with  head- 
quarters in Los Angeles. 


AMERICAN STEEL Founpries.—C. Ё. 
Grigsby, whose election as vice-president 
of American Steel Foundries was an- 
nounced in the March issue, will serve 
as direct assistant to G. H. Snyder, vice- 
president in charge of all sales, with 
headquarters at Chicago. 

Mr. Grigsby is a graduate of the Uni- 
versity of Michigan in 1923, with a 


C. E. Grigsby 


degree in mechanical engineering, after 
which he joined American Steel Foun- 
dries as sales engineer. Не later was 
manager of specialty steel castings and 
assistant vice-president. 


DraAnBOoRN CHEMICAL Company.—Earl 
M. Converse, vice-president of the Dear- 
born Chemical Company, has been ap- 


E. M. Converse 


pointed senior vice-president, and Eugene 
P. Fager, assistant vice-president and 
technical director, has been elected vice- 
president and industrial department 
manager. 

Mr. Converse, who has been associated 


LATERAL VERTICAL 


CUSHIONED MOTION 


SCULLIN {= Ef TRUCKS protect your journal bearings, too 


...АЅ WELL AS LADING, CARS AND TRACK 


Actual service tests have proved that the lateral 
cushioning effect of the L-V Truck practically 
eliminates wear on the end surfaces of standard 
AAR journal bearings. 


Since bearings are usually condemned because of 
worn ends long before their maximum crown 

wear has been utilized, this means substantial 
savings in replacement costs. 


Roller bearings can also be applied if desired. 
Either way, you can depend on L-V Trucks 

to make fast freight safe for lading, cars and track 
г. With practically no maintenance! 


Ss a] 
2, (e 
"tg: ws 


SALNT 


SCULEINISEEEECO 


LOUIS 10, MISSOURI 


NEW YORK * CHICAGO * CLEVELAND * BALTIMORE * RICHMOND, УА. * MEXICO CITY, О.Р. 
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... IN BRONZE GATE VALVE DESIGN 


LUNKENHEIMER 
200 LB. BRONZE UNION BONNET GATE VALVE 


The new Lunkenheimer 200 Lb. Bronze 
Union Bonnet Gate Valve incorporates 
the first application. of full cylindrical 
body sections in bronze gate valves. This 
construction, previously used only in 
higher pressure steel valves, provides 
great strength and maximum resistance 
against distortion of the valve body and 
seats due to internal pressure strains and 
other stresses. Tests made under the most 
severe conditions prove that this design 
will not distort and will maintain initial 
proportions and seat tightness. 

In addition to the cylindrical body con- 
struction and other service-giving fea- 
tures, these valves employ Lunkenheimer's 
patented Alloy Stems which eliminate 
stem thread failure due to wear. 


ESTABLISHED 1862 


THE LUNKENHEIMER со. 


—="QUALITY'— 
CINCINNATI 14, OHIO. U. S. A. 


NEW YORK 1з CHICAGO 6 
BOSTON Ю PHILADELPHIA 34 


EXPORT ОЄРТ. 318.322 HUDSON 5T. NEW YORK 13, N. Y. 


Fig. 2228—Screw Ends 
Fig. 2229 —Flange Ends 


Double Disc, Rising Stem 


O.S.& Y. 
Union Bonnet Union Bonnet 
J/, to 2 inches YA to 2 inches C je ү РУР Р 
122325 Fio. 2230 = -omplete information is 
Screw Ends Screw Ends given in Circular No. 534. 
Fig. 2233 — Fig. 2231 — Н 
Flange Ends Flange Ends Write to us for your copy 
Wedge Disc, Wedge Disc, today. 
Rising Stem Non-rising Stem 
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with Dearborn for 46 years, attended 
Armour Institute and Northwestern Uni- 
versity. Не served first in the com- 
pany's laboratory and moved to the 
sales department in 1906. He became di- 
rector of the specialty department in 
1917, a director of the company in 1929 
and vice-president in 1934. In 1947 the 
American Society of Metals awarded 
Mr. Converse the silver certificate for 
25 years of meritorious service and con- 
tributions to the society. 

Mr. Fager is a graduate of the Uni- 
versity of Illinois. He joined Dearborn's 
laboratory staff in 1920. He became 
chief chemist in 1924 and, in 1928, sales 
department chemical engineer. He was 
elected a director in 1934 and assistant 
vice-president and technical director 
in 1941. 

* 

WnurrcodB Locomotive CoMPANY.— 
Roland C. Disney, vice-president and gen- 
eral manager of the Whitcomb Locomo- 
tive Company, has resigned. Charles K. 
Olson succeeds Mr. Disney as general 
manager. 

* 

Oxonite Company.—Albert F. Metz, 
formerly vice-president and treasurer of 
the Okonite Company, has been elected 
president and general manager, to suc- 
ceed the late Frank C. Jones. Donald 
R. Stevens, formerly a vice-president, has 
been elected executive vice-president and 
a member of the executive committee. 


MINNEAPOLIS - HONEYWELL REGULATOR 
Company.—The assets of the H. Belfield 
Company, manufacturers of control valves, 
have been acquired by the Minneapolis- 
Honeywell Regulator Company. The for- 
mer company will be operated as the 


А: 


Н. L. Murray 


Belfield Valve division of Minneapolis- 
Honeywell, in charge of Vice-President 
Howard L. Murray, who was previously 
president of the Belfield Company. 

* 

GENERAL STEEL CASTINGS CORPORATION. 
—Luther A. Kleber has been appointed 
assistant vice-president-manufacturing of 
the General Steel Castings Corporation, 
with jurisdiction over the Eddystone, Pa., 
and Granite City, Ill, plants, and head- 
quarters at Granite City. 

Mr. Kleber became associated with the 


ы 


з 
¥ 
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Bullard 36" Cut Master machining 
pistons. Operations include boring for 
rod fit, counter-boring for piston rod 
nut, turning for cylinder fit and slot- 
ting for piston rings. 


Where live steam of any pressure is available, 
it is possible to heat a plant advantageously by 
installing Wing Turbine Revolving Unit Heaters. 
The fan is driven by a Wing Turbine and the 
turbine exhaust is piped into the heater section. 
Electric motor and electric power are eliminated 
as the source of power (steam) is also the source 
of heat. The revolving discharge outlet distributes 
the heat to tho working level, flowing around 
obstructions and to remote corners. Workers are 
pleased with the sensation of fresh, live, invig- | 
orating warmth. Write for descriptive bulletin or. 
specific details. 


L. J. Wing Mfg. Со. 52 Seventh Avenue, New York 11, М.Ү. 
Factories: Newark, N. J., and Montreal, Canada 


Revolving 


UNIT HEATERS 
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tube divisions in Birmingham, Ala. 

The Railway Division office of Tim- 
ken in New York has been moved to 165 
Broadway, New York 6. V. F. Murray, 
district manager, continues in charge of 
this Railway Division. 


ОлкїтЕ Pmopucrs, Inc.—Orlin Н. 
Clark has been appointed a represen- 
tative of Oakite Products, Inc., Railway 
Service Division in the St. Louis, Mo., 
area. 

Mr. Clark, prior to his Oakite appoint- 
ment, was superintendent of the car de- 
partment of the Missouri Pacific Lines 


Orlin H. Clark 


at St. Louis. He began his career in 
the car shops of the Louisville & Nash- 
ville in 1918 at Louisville, Ky. His as 
sociation with the Missouri began in 
1924. As a representative of Oakite, 
Mr. Clark will work out of St. Louis, 
serving railroads in the Central and Mid- 
western states. 


J. BannAJA-FRAUENFELDER, formerly 
consulting engineer of the American Lo- 
comotive Company, has opened an office 
at 55 West Forty-Second street, New York 
18, for consultations and project develop- 
ments covering the internal combustion 
field in all its phases, particularly includ- 
ing the supercharging of two-cycle en- 
gines, free-piston compressors and gas 
generators for compounding with gas tur- 
bines, for land, marine and transportation 
applications, including naval power plants. 


KENNAMETAL, Ixc.—Kennametal, Inc. 
Latrobe, Pa., has been moved to 11 West 
Forty-Second street. L. D. Morton, acting 
manager, is assisted by Gerald O. Bogner. 
John A. Storrs and J. G. Brady. C. Russell 
Miller has been appointed a service engi- 
neer working out of the Cincinnati, Ohio, 
office; Henry B. Worthington, a sales en- 
gineer working out of the Springfield, 
Mass., office; and Thomas J. Knif, Jr. 
an application engineer working out of 
the Philadelphia, Pa., office. 

* 


Cuicaco STEEL SERVICE COMPANY.— 
Warren S. Marshall, who has been as 
sociated with the Chicago Steel Service 
Company since 1937, has been appointed 
manager of railroad sales. 

Mr. Marshall was born in Buffalo, 
N. Y. He completed his schooling at 


Nothing equals Rust-Oleum 
—the proved rust preventive 
—for the lasting protection 
of metal—especially in closed 
or inaccessible areas where 
condensation due to tempera- 
ture changes breeds rust. 


RUST-OLEUM 


€  Rust-Oleum cuts prepara- 
tion time. No sandblasting 
or chemical cleaners are 
necessary. 

€  Rust-Oleum outlasts ordi- 
nary materials two to ten 
times depending on condi- 
tions. 


€ Easy to use — Rust-Oleum 
assures lasting protection 
that resists rust-producing 
conditions. 

e Apply by brush, dip or 
spray . . . in less time. 
Also available in small con- 
tainer sizes for economical 
distribution and field use. 
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Stops Rust! 


Day and night—twenty-four hours a day—rust 
attacks railroad properties. Stop its deadly ravages 
by providing Rust-Oleum protection. Rust-Oleum 
coats metal with a tough, pliable moistureproof 
film that lasts years longer. It’s the proved answer 
to many rust broblems. 


Rust-Oleum can be applied effectively and eco- 
nomically on all metal surfaces now in service— 
even where rust has already started. Merely wire- 
brush to remove scale and loose rust. Rust-Oleum 
merges the remaining rust into a rust-resisting, 
durable coating that defies time and the elements. 


Save time and labor. Avoid frequent and costly 
replacements. Protect your properties with Rust- 
Oleum. Specify Rust-Oleum on new equipment, 
for re-building jobs . . . and for maintenance. 


Get tbe facts now! Write for catalog containing 
complete information and recommended applica- 
tions. Tell us your specific rust problems and we 
will gladly send you definite suggestions for 
Rust-Oleum applications. 


RUST-OLEUM Corporation 


2419 Oakton Street 


Evanston, Illinois 
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Company, suceeding B. А. Clements, who 
has retired. New directors of the com- 
pany include Frederick A. Schaff, chair- 
man of the board of Combustion Engi- 
neering-Superheater, Inc.; Arthur F. 
Becker, vice-president, American Arch 
Company, and Roger L. Wensley, presi- 
dent of the G. M. Basford Company. 
* 


Union Аѕвеѕтоѕ & Russer Co.—J. B. 
Crawford, formerly plant manager at the 
Cicero, Ill., plant of the Union Asbestos 
& Rubber Co., has been appointed man- 
ager of the company's new plant at Mc- 
Gregor, Tex. 

* 

Cuerry Rivet Company.—J. E. Nelson, 
division sales manager in national sales 
for the Cherry Rivet Company, has been 
appointed general sales manager. Before 
he joined Cherry Rivet in 1948, Mr. Nel- 
son was with Manning, Maxwell & Moore. 


Unitep States STEEL SuPPLY Com- 
pany.—Eugene G. Sheasby, manager of 
the market development division, United 
States Steel Supply Company (subsidiary 
of United States Steel Corporation), at 
Chicago, has been appointed general staff 
manager, general sales division. Russell 
J. Skinner, office manager at St. Louis, 
Mo., has been appointed assistant district 
manager at St. Louis. 

* 

INTERNATIONAL NICKEL CoOMPANY.— 
John F. Thompson, executive vice-presi- 
dent of the International Nickel Com- 
pany since 1936, has been elected presi- 
dent, to succeed Robert C. Stanley, who 
continues as chairman of the board. 
Paul D. Merica, vice-president since 
1936, has become executive vice-presi- 
dent. Henry S. Wingate, secretary since 
1939, has become also a vice-president. 


С-У Сомтко1ѕ, Inc.—G-V Controls, 
Inc., 28 Hollywood plaza, East Orange, 
N. J., has been organized to engage in 
development and manufacture of electrica' 
control equipment. C. D. Geer, formerh 
vice-president of Thomas A. Edison, Inc. 
West Orange, N. J., is president of the 
new company. 


OBITUARY 


Harry Woopwarp BEEDLE, who retired 
in June, 1948, as manager of the Boston, 
Mass., branch of the Electric Storage 
Battery Company, died on February 3. 
He was 69 years old. 

* 


Tuomas W. Detanty, president of the 
Chicago Steel Structures Company and 
vice-president of the Apex Railway Prod- 
ucts Company, died on February 26. 
Mr. Delanty was 57 years old. 

* 


Joun A. LeCarn, designer of the later 
types of Worthington locomotive feed- 
water heater equipment and inventor and 
patentee of the LeCain steam valve gear, 
died suddenly on February 11. Mr. Le- 
Cain had been with the Worthington 
Pump & Machinery Corp. over 41 years. 

* 


CuanrEs P. Lovett, who had been as- 
sociated with the New York Air Brake 
Company and its predecessor, the Eames 
Vacuum Brake Company, since June, 
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_ Mechanical handling ja your yard nays we 


wth ROUSTABOUT 
CRANES 


The fast tractor-footed load-hustlers 


@ Don't hang on to the old-fashioned idea that 
mechanical handling pays off only when it fol- 
lows prescribed routes and methods — indoors. 
Free a Roustabout Crane in your yard — let it 
roam at will, shifting, stacking, loading, un- 
loading — where you want it, when you 
want it— watch it yield pay dirt in the form 

of increased man hour savings—and 
speedy, efficient action. Loads to 716 tons, 

hook or magnet, mounted on 

wheel or crawler trac- 

tors. Ruggedly built 

for years of overwork. 

Make your yard con- 

tribute to profits, too 

lj — get the Roustabout 

economy facts now. 


Write to Dept. G-2. 


Expanders and Cutters 
for Efficient Operation 


SPECIALISTS in the manufacture of: 

Ideal Sectional Expanders, universally used 
to expand flue tubes in locomotive flue 
sheets. The accurately machined, inter- 
changeable sections form a true circle when 


fully expanded. 
Ideal Safety Power Cutters will cut flues 
Write for off in one revolution, with a clean-square 
IDEAL CATALOG No. 57 edge for safe ending. 


24 Wiedeke onpany 


DAYTON I, OHIO 
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a machinist with the Chicago Great West- 
ern at Clarion, Iowa, with the Soo Line at 
Minneapolis, with the G. N. at Superior, 
and again with the Soo Line at Enderlin, 
N. D. In 1913 he became enginehouse 
foreman for the Soo Line at Bismarck, N. 
D., and subsequently was enginehouse 
foreman at Thief River Falls, Minn., until 
World War I, when he entered Russian 
military service. After the war he re- 
turned to the Soo Line at Thief River 
Falls. In 1923 he became enginehouse 
foreman at Minneapolis; in 1924, master 
mechanic at Enderlin; master mechanic 
at Fond du Lac, Wis., in 1927; assistant 
mechanical superintendent at Minneapolis 
in 1939, and mechanical superintendent 
in 1944. 


RussELL Соор, acting superintendent 
of motive power of the Sacramento North- 
егп at Sacramento, Calif, has been ap- 
pointed superintendent of motive power 
at Sacramento. 


Eric Wynne, whose appointment as 
general superintendent of motive power 
and car equipment of the Atlantic region 
of the Canadian National at Moncton, 
N. B., was reported in the February issue, 
was born in Stafford, England. He joined 
the mechanical department of the Grand 
Trunk (Canadian National) at Melville, 
Sask., as a call boy, later becoming a ma- 
chinist apprentice. In March, 1921, he 
became a machinist at Edmonton, Alta., 
and later served as machinist, acting fore- 
man, Ledgerwood operator and locomotive 
foreman at McBride, B. C. He was sub 
sequently transferred to the Fort Rouge 
shops at Winnipeg, Man. In June, 1936, 
he was appointed engine inspector in 
February, 1942, supervisor of special 
work; in January, 1943, mechanical in- 
spector for the system, with headquarters 
at Montreal, and in August, 1943, me- 
chanical engineer, shop methods. 


C. Е. GuccisBERG, whose appointment as 
mechanical superintendent of the Minne- 
apolis, St. Paul & Sault Ste. Marie at 
Minneapolis, Minn., was reported in the 
February issue, was born on June 16. 
1895. He holds a B. S. degree in Mechan- 
ical Engineering. He entered railroad 
service in 1916 with the Duluth, Missabe 
& Northern at Proctor, Minn., and before 
and during World War I was a draftsman 
for the United States Navy Department 
at Portsmouth, N. H.; the Mobile Ship- 
building Company, Mobile, Ala.; the 
Todd Shipbuilding Company, Tacoma. 
Wash., and the Minneapolis Steel & Ma- 
chinery Co. He returned to the Soo Line 
as a draftsman in 1920, and became chief 
draftsman in 1923. Mr. Guggisberg was 
appointed mechanical engineer in 1937 
and assistant mechanical superintendent 
at Minneapolis in 1944. 


Car Department 


D. MacpoNaLD, whose appointment as 
superintendent of car equipment of the 
Atlantic region of the Canadian National 
at Moncton, N. B., was reported in the 
February issue, was born at Glasgow. 
Scotland, on March 4, 1886. Mr. Macdon- 
ald joined the Canadian National in Oc- 
tober, 1904, as a plumber assistant in the 
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In Railroad Electrical Equipment—of All Places! : 


After repairing or rebuilding, accurate balance is quickly and 
accurately restored on parts like these. The DYNETRIC 3-S 
Balancing Machine shown here handles numerous sizes and 
types of motors and generators used on Pullman, coach and 
locomotive equipment. 


тоо, MUCH 


Vibration is bad enough even when you find it in 
stationary-mounted equipment. But pity this gener- , 
ator which takes incessant pounding along the right- į 
of-way. 

No wonder leading railroads have turned to Gisholt 
DYNETRIC Balancers to cut their costs. And they've 
found their answer in maintenance records which | \ 
show that bearing life is from eight to twelve times ы 
longer when rotating parts are properly balanced on | 
Gisholt DYNETRIC Balancing Machines. 

Gisholt offers you years of leadership in perfect- | | 
ing the finest in balancing equipment, plus years of | 
experience in working closely with railroad main- | 
tenance shops. We can help you cut costs as ме | 
have helped others. | 


GISHOLT MACHINE COMPANY 


Madison 10, Wisconsin 


THE GISHOLT ROUND TABLE repre- 
sents the collective experience of 
specialists in machining, surface-fin- 
ishing and balancing of round and 
partly round parts. Your problems 
are welcomed here. 
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Six Trains for 


Joint California Service 


Sixty-six Budd-built cars purchased by C. B. & Q., D. & R. G. W. 


and W. P.—Vista Domes on coaches, lounge and observation cars 


A DAILY passenger-train service was inaugurated on 
March 20 between Chicago and San Francisco, Calif., 
jointly by the Chicago, Burlington & Quincy, the 
Denver & Rio Grande Western, and the Western Pa- 
cific. The six sets of rolling stock by which this “Cali- 
fornia Zephyr" service is protected are of light- 
weight stainless-steel construction, built by the Budd 
Company, Philadelphia, Pa. A daily New York-San 
Francisco through car which operates via the Penn- 
sylvania and the New York Central on alternate 
days. The train makes its 2,532-mile run, including 
ferry between Oakland Pier and San Francisco, in 
50 hr. 30 min., eastbound, and 51 hr. 20 min., west- 
bound. The route includes 1,034 miles over the 


The Vista-Dome room-buffet-observation car 


Burlington, 570 miles over the Rio Grande, and 928 
miles over the Western Pacific. 

Each train consists, in the following order of a 
baggage car, three Vista Dome coaches, a Vista 
Dome buffet-lounge car, two six-bedroom-and-10- 
roomette cars, a dining car one 16-section sleeper, 
one six-bedroom-and-10-roomette car, and a Vista 
Dome lounge-observation car with one drawing room 
and three bedrooms. The accommodations include 
138 regular coach seats and 72 dome seats in the 
three coaches. There are 19 buffet and seven lounge 
seats in the buffet-lounge car for coach passengers. 
Sleeping-car berth space is available for 107 pas- 
sengers. The Vista Dome observation car has seats 
for 12 in the buffet and 14 in the observation lounge. 
There are 24 seats in the Vista Dome. The Vista 
Dome seats in the buffet-lounge car are also for 
sleeping-car passengers only. 

The cars are 85 ft. long, coupled, except the bag- 
gage car, which is 72 ft. 8 in., coupled. The exteriors 
are unpainted, except for the lettering which con- 
sists of the name of the train on the middle of the 
letterboard, the initials of the owning road in smaller 
letters at each end of the letterboard, and the name 
of the car in the middle of the side below the win- 
dows. Each coach, sleeper and observation car has 
one vestibule. The buffet-lounge and dining cars are 
without vestibules. 


The Vista-Dome Coaches 


Each Vista-Dome coach has two passenger sections 
at the car-floor level. The forward section, as the 
cars normally run, seats 18 passengers, and the one 
at the rear, 28 passenger. The stairway to the dome 
leads from the 28-passenger section. 

The coach seats are fully adjustable, separately re- 
clining for each passenger and equipped with heavily 
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added leg rests. When not in use, these may be 
folded under the seat. They make no contact with 
the seat in front. A standard adjustable foot rest is 
provided for daytime use. The seats in the domes 
are not adjustable, but have adjustable foot rests. 

To the right at the rear of the forward passenger 
section of the coaches is the under-dome passage- 
way leading to the other end of the car. Opening off 
this are the women's and men's dressing rooms. In 
the passageway of the forward coach in each train 
is a swinging door dividing from the rest of the 


coach the section reserved for women and children. 

The second coach in each train differs from the 
others in using a 315-ft. space in the vestibule end of 
the car as a conductor's booth. This space, which is 
used for luggage shelves in the other two cars, is 
fitted with a seat, a shelf desk and a locker. Across 
from the booth are the regulator and control lockers. 


Vista-Dome Buffet-Lounge 


The buffet-lounge car is placed immediately behind 
the coaches, with the buffet end forward. Opening 
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The Vista-Dome buffet-lounge car 
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from the under-dome passageway, immediately be- 
hind the buffet, is a small lounge and bar. Immedi- 
ately beyond the bar is a buffet kitchen. From this 
kitchen sandwiches, coffee and other beverages are 
served. 

In the passageway, back of the entrance to the 
lounge, is a low swinging door dividing the train 
between coach and sleeping-car passengers. Beyond 


Right:—Under dome 
buffet in the Vista- 
Dome roof-buffet-ob- 
servation car 


Left: The dining car. 
The steward's desk is 
in the background. 


Six-bedroom and 10-roomette sleeping car 


Dome Section (24 Pass) _ , 
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the rear of the passageway is the stairway to the 
dome, which is reserved for sleeping-car passengers 
only. The remainder of the car is given over to crew 
quarters. 

At the rear end of the buffet-lounge car there are 
two bedrooms, one of which, for the steward, with 
both upper and lower berths. The other bedroom 


for use of the hostess, has only a lower berth. 
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Entrance to the Vista Dome from the observation lounge 


Sleeping Cars 


There are four sleeping cars in each train, three 
10-roomette and 6-bedroom cars and one 16-section 
car. There are also three bedrooms and a drawing 
room in the lounge-observation car. 

At the vestibule end of each room car, are a toilet 
room and the electrical regulator and control lockers 
on one side and the porter's area and bedding locker 
across the aisle. The porter's area includes a locker, 
a seat, and a high folding berth which is screened 
from the aisle by a curtain when made up. 

Adjoining the porter's area are 10 roomettes, each 
occupying a longitudinal space of 6 ft. 444 in. By 
reducing the width of the berth about 5 in. for a 
length of 18 in. from the foot, placing the toilet at 
the outside corner of the room and the wash basin 
adjoining the aisle partition, there is ample space for 
the occupant to stand inside the room while lowering 
the berth from its daytime position. 

In the rear section of the car are six double bed- 
rooms. Transverse and longitudinal rooms alternate 
and folding partitions permit them to be joined in 
pairs to form master bedrooms. In the daytime each 
transverse room has a sofa with folding arm rests 
‘for three. The upper, in the longitudinal room, 
which occupies the usual position in relation to the 
lower at night, is stored during the day against 
the ceiling adjoining the passageway partition. To 
make it up it is rolled across the ceiling on tracks 
which cause the leading side of the berth to drop 
down gradually to position as it approaches the side 
of the car. The front of the berth is then lowered 
against a counterweight spring by turning a handle 
which releases it from the track. It is supported at 
one end on a bracket on the partition and at the other 
by a steel rod from the ceiling which is put in place 
by the porter. 

Each room has an enclosed toilet in which is a 
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Combolet (a combination wash basin and folding 
toilet). All toilet rooms in the train are floored with 
ceramic tile and the walls covered with a plastic im- 
pervious to water. The bedroom cars are piped 
for later installation of shower heads in the toilet 
rooms. Drains in the floors are temporarily capped. 

The 16-section sleeper has no room accommoda- 
tions. There are men’s and women’s dressing rooms, 
at opposite ends of the car. 


Diners 


Two seating arrangements have been used on 
the diners. One of these cars, with tables for four 
on each side of the aisle in the main dining section, 
is illustrated. These cars can be altered to provide 
small tables for two on one side of the aisle, thus re- 
ducing the seating capacity from 48 to 40. 

The kitchen and pantry equipment, built by Angelo 
Colonna, is of stainless steel. The fuel is propane 
gas. Some additional improvement in the kitchen 
temperature is effected by utilizing in the kitchen 
excess air-conditioning capacity not needed in the 
dining room. Electrical facilities in the kitchen in- 
clude a dish washer, a glass washer, a juicer, and 
two exhaust fans. The sliding door at the dining- 
room end of the car is operated by a national 
pneumatic device. 


The Vista-Dome Lounge-Observation Car 


In the lounge-observation car are three double 
bedrooms and a drawing room. The cocktail lounge, 
seating 12, and an open service bar, are located 
under the dome. 

The observation lounge has two settees facing 
the rear, four lounge chairs on the corridor side, 
and five lounge chairs, a writing desk and chair on 
the opposite side. 

The baggage cars have two doors in each side, 
located about 16 ft. from the ends. Those at one end 
are double, with 9-ft. openings; those at the other 
end, single, with 5-ft. openings. Wet racks are pro- 
vided on each side at each end of the car. Folding 
baggage shelves, a folding desk and a letter case are 
placed along one side of the car. In an alcove at 
one corner is a toilet, a folding wash basin, the reg- 
ulator locker, and a water cooler. 


Interior Decorative Treatment 


Eight major color schemes are employed in these 
trains. There are three in the coaches and each other 
type of car has its own distinctive scheme. Certain 
elements of the decorations, however, give a sense 


OWNERSHIP OF THE "CALIFORNIA ZEPHYR" CARS 


Type of car C.B.&Q. D. &R. GGW. W.P. Total 
Baggage «6.05050 000364310 3 1 2 6 
Viste Бого coaches....... 1 4 Т 18 
Vista-Dome buffet- 
dormitory............ 3 1 2 6 
10 Roomette and 6 bedroom 6 5 1 18 
16-section sleepers......... 2 2 2 6 
DSi oc: arose ee denos 3 1 2 6 
Vista-Dome buffet- 
observation........... 3 1 2 6 
Тоќаіз............. 27 15 24 66 
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SCALE WEIGHTS OF THE "CALIFORNIA ZEPHYR" CARS, LB. 


t Ready Maximum 
[20:500 do 
Baggage..... nnn л» 103,900 120, 3 
48,7! 154,300 165,700 
155,620 163,520 171,620 
136,410 143, 148,300 
aes ,150 160,300 169,400 
142,350 149,150 152,850 
Dome-bedroom-observation.... 151,030 159,250 168,5: 


Note: The average weight of trucks per pair ів 40,500 lb. 


of unity which carries throughout the train. One 
such feature is the original murals of western sub- 
jects, done in oil, in the coaches and buffets, and 
carved and painted linoleum murals and etched glass 
in the dining car and the bars of the buffet-lounge 


and lounge observation cars. 


Communications 

The trains are equipped with radio and public- 
address systems. Two two-spool wire reproducers can 
give twelve hours’ continuous entertainment. There 
is also a telephone system by which members of the 
train crew may communicate between certain points 
in the train. 

The Western Electric radio system consists of two 
sets, each having 17 pretuned crystal receivers, thus 
making available up to 34 broadcasting stations. This 
equipment is controlled from a master control panel, 
about 6 ft. by 18 in., adjacent to the steward's desk. 
The public-address system is operated here from a 
hand set, a push button which cuts out radio or 
wire-recorded programs and cuts the public address 
system in for announcements. There is a similar hand 
set in the conductor's alcove in the second coach. 

In the dome coaches one selector switch determines 
the program for the entire car. Volume controls are 
separate, however, for the dome and main floor of 
the car. All sleeping rooms have individual loud 
speakers, placed in or near the ceiling for better 
sound distribution, and an individual five-position 
selector switch and volume control. The occupant may 
select the public address so that he may hear an- 
nouncements and nothing else; he may select a 
wire-recorded program or either of two radio pro- 
grams, or he may turn the system off entirely. 

Individual radios are installed in the buffet-lounge 
and the lounge-observation cars. The train phone 
system communicates between the dining car and 
the buffet in the observation car. 


Lighting and Air Conditioning 

With the exception of the diners, all the passenger 
cars have 25-kw. Safety genemotors and Spicer 
drives. For the dining cars the capacity is 30 kw. 
Except for the dining cars the Exide storage battery 
has a capacity of 1,294 amp. hr. In the dining cars 
the capacity is 2,588 amp. hr. Motor alternators of 
2kw. capacity convert 32-volt d.c. power to 110-volt 
ac. power. Cars with heavy a.c. electric loads are 
equipped with two motor alternators which operate 
on split loads so that one of them is off at night 
when the load is light. The supply power for 
fluorescent lighting, razor outlets, vacuum-cleaner 
outlets, electrostatic air filters, radios and the public- 


address system. Direct-current power is used for air 
conditioning, incandescent lighting and for the water 
coolers. 

Fluorescent lighting is installed in all passenger 
space in these trains, except for the reading lights 
under the luggage racks in the coaches and a reading 
light in each roomette, which are incandescent. 
Incandescent lamps light the toilets, vestibules, pas- 
sageways, kitchen, crew quarters and porters' areas. 
The reading lamps under the luggage racks—one for 
each seat—are individually controlled. | Luminator 
lens fixtures are in general use. 

Each ceiling unit in the coaches has a cylindrical 
magnifying lens formed in the bottom to control 
the light to the aisle only. This design produces a 
low level of soft light in the seat area without glare. 

As one goes up the stairs to the dome for night 
observation, lighting gradually changes from a high 
level to an extremely low level, so that the reflections 


Looking into the kitchen from the pantry 
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The trucks аге equipped with Budd disk brakes 


on the glass dome do not restrict the ‘passengers’ 
ability to see out. Two small lights are concealed 
on the sides of the stairway on each tread. Smaller 
units of a similar design illuminate the leading edge 
of the platform on which the seats are located. — 

A continuous row of lensed glassware, built into 
the ceiling on each side of the air duct, makes the 
Vista Dome an outstanding feature of this car when 
the train is in a terminal. P. 

Lighting in the dining room of the dining car and 
in the buffet and lounge sections of the buffet-lounge 
and observation-lounge cars is by continuous rows 
of lensed glassware. Fluorescent lamps are arranged 
tor both daytime and night use in the bedrooms and 
for general illumination in the roomettes. Lensed 
fixtures are also employed in the open-section 
sleeper, in individual units located in the aisle 
ceiling opposite each pair of sections. There are 
incandescent lights for both upper and lower berths. 

A Mars oscillating light is mounted on the rear 
of the observation car in a housing built into the 
end of the car roof and a Neon sign on the rear 
door displays the words "California Zephyr" and a 
picture of the Golden Gate bridge. се 

The capacity of the Frigidaire electro-mechanica 
air-conditioning equipment is 10 tons on all per 
senger-carrying cars, with the exception of the four 


sleeping cars which have a capacity of 7 tons. On 
dome cars there are two evaporator units, one of six 
tons' capacity to cool the two main passenger sec- 
tions and one of four tons' capacity for the dome 
and under-dome area. In the dining car about six 
tons is required to take care of the dining room; the 
equivalent of the remaining four tons is applied 
in the kitchen to effect some reduction in kitchen 
temperature. Electro-Air-Mats and Dorex purifiers 
are a part of the air-circulating system. Cool air is 
admitted to the passenger space through Multi-Vent 
ceiling panels. 

Frigidaire electro-mechanical refrigeration is em- 
ployed throughout the dining car and in the buffets 
of the buffet-lounge and observation cars. This 
includes ice-cube production. 


Mechanical Equipment 


The trucks on all cars in these trains have 6-in. 
by 1l-in. axles, equipped with Timken roller bearings. 
They are of the General Steel Casting equalizer 
type and the castings are alloy steel. Coil bolster 
springs and Houde vertical shock absorbers are 
applied. 

The 36-in. rolled-steel wheels are machine bal- 
anced. Rubber pads are placed under the center 
plates, under the equalizers over the journal boxes, 
and at the ends of the bolsters. 

The trucks have Budd disk brakes. The air brakes 
are Westinghouse HSC type with the American 
Brake Shoe anti-wheel-slide device. A national lever- 
type hand brake operates through the disk brake 
on one pair of wheels only. 

The cars are heated by the Vapor Zone Control 
system, and Vapor water heaters with Westinghouse 
water-raising system serve the lavatories. National 
Aluminate water softeners are installed on all cars, 
except for the drinking water. The Lundy circulating 
water-cooling system serves all bedrooms. Each car 
has 500 gal. of underbody water-tank capacity. The 
diners have an additional 100 gal. capacity in the 
kitchen which is connected to the water heater. 

All brake, steam and water pipes on the car bodies 
are copper tubing with Walseal fittings. The brake 
piping on the trucks is extra heavy wrought iron. 
The propane piping on the dining cars is brass with 
threaded fittings. 

The couplers are National tight lock and the draft 
gears, Waughmat. 


One of the Vista-Dome buffet-lounge cars 
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E-M.D. Diesel 


Road Locomotives 


Models include F7 and FP7A for freight or heavy pas- 
senger service, and E8 for high-speed streamline trains 


Tane new main-line Diesel locomotives, designed 
to increase the tonnage per train, or speed up sched- 
ules of present-length trains, have just been an- 
nounced by the Electro-Motive Division, General Mo- 
tors Corporation, La Grange, Ill. The new F7 and 
FP7A models for freight, or heavy-duty passenger 
service, supplant the F3 general-purpose locomotive 
brought out in 1946 and the new E8 model succeeds 
the E7 high-speed passenger locomotive which, with 
its predecessors, power more than 150 of the nation's 
famous-name trains. 

All three of the new models embody increases in 
train-heating capacity; extend the life between major 
overhauls; permit the use of cheaper grades of fuel 
oil; and make possible faster and more economical 
maintenance. Tractive force is increased as much as 
25 per cent for all types of terrain over that of the 
locomotives they supersede, permitting railroads to 
make further reductions in helper service over heavy 
grades and increase tonnage on level routes. 

Dynamic brakes are made available in the new 
high-speed passenger locomotives and the automatic 
transition, successfully used in high-speed passenger 
locomotives, is made basic equipment in the new 
freight power. Faster passenger-train schedules are 
made possible by increased water capacity for train 
heating, thus lengthening the mileage between neces- 
sary water stops. 

e new locomotives have been designed so that 
old F units now in railway service can be operated 
with the new F7 and FP7A units and old E units can 


be operated with the new E8 units. This permits in- 
terchangeable use and protects railroad investment in 
clder E-M locomotives. 

New traction motors and generators, developed by 
Electro-Motive, utilize new silicon insulating materi- 
als and new methods of application of insulation. 
This construction, plus improved cooling, permits 
higher load factors which are translated into greater 
tractive force. The new motors and generators are 
designed to have considerably longer life between 
major overhauls than the present electric transmis- 
sion equipment. 

А new injector, perfected for E-M Diesel engines, 
broadens the range of fuels which may be success- 
fully used. Heretofore, fuel of at least 55 cetane 
rating was required. The new General Motors in- 
jector makes it possible to use cheaper fuels of as low 
es 40 cetane rating. An important by-product of the 
new injector is the reduction of peak shock cylinder 
loads for all qualities of permissible fuel, with re- 
sultant longer engine life. 


Features of the New F7 


The F7 locomotive retains the same weight, length 
and height dimensions as the F3, plus the wide range 
of tractive force-speed characteristics made possible 
by the eight optional gear ratios and variations in 
number of units that can be coupled or uncoupled to 
fit the locomotive capacity to the size of the train. 
This range is broadened by the increase in tractive 
force of the F7. 
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Because of the increased current capacity of the 
new Electro-Motive traction motors and generators, 
the maximum continuous tractive force of the F7 
unit is increased to 52,400 lb., as compared with 
42,500 Ib. in the ЕЗ. Horsepower rating of the Die- 
sel engine remains at 1,500 for propulsion alone. 
Top speed remains 102 miles an hour as in the F3, 
but the greater tractive force permits the F7 to haul 
heavier tonnages. 

The new F7 will haul 25 per cent more tonnage up 
а one per cent grade at continuous rating and 30 per 
cent more tonnage at short time ratings for two 
hours. Since there are only a few grades in the 
United States which require more than two hours to 
climb with the heaviest train permissible with pres- 
ent drawbars, the effect of this is that most railroads 
will be able to increase tonnage 30 per cent with the 
new units. 

The capacity of the electric retarding, or dynamic, 
brakes of the F7 has been increased from 540 to 600 
amp., so that the increased tonnage can be safely 
controlled. This increase in dynamic braking ca- 
pacity is important in that it will enable the rail- 
roads to decrease further the use of air brakes with 
additional savings in brake shoes, wheels and air- 
brake equipment. 


Motor Changes 


Increased traction-motor capacity and expected 
longer life are attained by: 

l. The use of inorganic insulation in both arma- 
ture and field coil, which provides improved thermal 
conductivity, is unaffected by heat within the operat- 
ing range and is not subject to shrinkage or burning. 

2. Increased traction-motor cooling-fan capacity 
and more effective motor ventilation. 

3. Substitution of brazed connections for bolted 
and soldered connections in the stator. 

4. Heavier power cable in traction-motor and in 
locomotive wiring. 

With these improvements throughout the power 
transmission system, traction-motor ratings have been 
increased from a continuous rating of 700 amp. for 


the F3 to 825 amp. This increased rating has been 
attained without an increase in motor temperature 
rise. 

Short-time ratings of the earlier motors were indi- 
cated in miles and short-time, operation in overload 
was limited to the mileage shown in the area selected. 
For example, if the locomotive was operated for eight 
miles at the eight-mile rating, it was then necessary 
to return to the continuous rating to avoid the risk 
of damage to electrical equipment. The four-mile, 
two-mile and one-mile ratings could not be added to 
the eight-mile rating or to each other. 

The new short-time ratings have been changed 
from miles to hours and minutes and have been calcu- 
lated cumulatively. This means the locomotive can 
be operated continuously at 825 amp., then in over- 
load for two hours at 850 amp., then for another 
half hour at 900 amp., then for an additional quarter 
hour at 925 amp., making a total of 234 hours in 
overload. To correspond with the new basis for 
short-time ratings, dial markings of the F7 transition 
meter now show the measure of traction-motor cur- 
rent in amperes. The dial is marked to indicate the 
continuous rating and the dynamic-brake rating. A 
plate below the dial explains the new short-time- 
rating method of operation. | 

The new design improvements can be built into 
old traction motors to bring them up to the new 
standards. The new motor is physically interchange- 
able with the D17 and D7, but new ratings will not 
apply to the F2 and F3 locomotives unless changes 
in traction-motor cooling and power cables are made 
in addition to the motor improvements. 

The D-27 traction-motor frame is the same as the 
D17, except that small air baffles are added to the 
frame between field coils at the pinion end to bal. 
ance the air flow for armature and field-coil cooling. 

The armature incorporates the moulded coils and 
inorganic silicon, glass and mica insulation intro- 
duced in the D17 motor several months ago. This 
new type insulation, together with stronger, high- 
tensile banding, more durable solder, and more se- 
cure wedging results in a harder, longer wearing coil 


| 308xHp. 


Approximate T. F. MPH. 
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Speed-tractive-force 
curve of an F7 1,500- 
hp. Diesel-electric 
locomotive unit. Eight 
gear ratios are shown 


Tractive Force-Thousand Lb. 


Speed-Miles Per Hour 
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of fixed sectional dimensions which fits the slot more 
perfectly, will not absorb moisture, and is highly re- 
sistant to deterioration. The only other change made 
in the armature for the D27 motor is that an air 
baflle is removed from the pinion end as part of the 
redesign of the traction-motor cooling system. 

Organic material has also been eliminated in field- 
coil insulation. The inner field coil is now made of 
the same cross-section bar as the outer coil. Each 
coil is wrapped separately and there is no longer a 
wrapping covering both. Bolted and soldered leads 
from coils are eliminated. The leads now form a 
part of the copper-bar coil and are low-temperature 
brazed to leads from the next coil. 

The only change in interpole construction is the 
substitution of inorganic insulation for organic. 
Leads on interpole connections are now brazed in- 
stead of soldered. All four interpoles are now iden- 
tical, with only two different bus bars used as con- 
nectors. In the D17 motor four different coils were 
used due to the difference in lead lengths. 

The net result of the new design is a smaller over- 
all coil, allowing more space between coils for better 
ventilation, Heat transfer out of the coils has been 
greatly improved and, since the inorganic insulation 
will not shrink, the period between removal of coils 
‘or inspection is lengthened considerably. 

Brush-holder connectors have a new compression 
itting which eliminates solder and improves the elec- 
trical connections. 

Size and capacity of the traction-motor leads have 
been increased from the former 775-24 cable to 
1100-24 cable. Cables have a new Neoprene outer 
covering. Locomotive cable has been increased 
trom 1100-24 to 1600-24. 

Traction-motor cooling capacity in the new F7 
has been increased by a new blower assembly. It is 
physically interchangeable with old units and can be 
used as a replacement on F2 and F3 units. 

Axle-bearing caps have been redesigned for better 
coring and easier cleaning of the casting. The open- 
ing for lubricators is greatly enlarged to facilitate 
cleaning, oiling, assembly and disassembly. It also 
provides greater oil capacity. А new felt-wick lubri- 
cator insures more positive lubrication and also re- 
duces the possibility of error in installation. 

Automatic transition, successfully used in General 
Motors high-speed passenger locomotives for many 
years is now standard equipment on F7 heavy-duty 
locomotives. Without automatic transition, the 
changing of connections between traction motors to 
give variations in performance for varying require- 
ments in starting, accelerating and maintaining speed 
with heavy loads has been a manual operation per- 
formed with a control lever by the engineman on the 
F series locomotives. Damage to equipment some- 
times has resulted from improper handling of the 
control. Automatic performance of the various 
shifts as a locomotive gathers or reduces speed re- 
lieves the operator of this responsibility and con- 
tributes to greatly improved train handling. 


Increased Train Heating Capacity 
The increase in train heating capacity is one of the 
most noteworthy improvements in the F7. F3A 


Braking Force-Thousand Lb. 
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Dynamic braking characteristic of an F7 | ti i 
with 62:15 gear ratio кынын 


units were equipped with 1,600-Ib.-per-hr. steam gen- 
erators and B units with 3,000-lb. generators. Thus 
a a a F3 locomotive in passenger serv- 
ice could have a maximum steam generator capaci 
of 4,600 Ib. per hr. This, Boris bas койа 
sufficient, but the capacity of the locomotive to pull 
extra cars and mixing of old and new cars in con- 
sists during and since the war, in extreme sub-zero 
weather, sometimes has resulted їп inadequate 
Kiwi " 

n the new F7, the А units have 2,500- 
generators and the B units can be eei 
either 2,500-lb. or 4,000.lb. generators. Thus the 
total in a two-unit F7 locomotive may be 6,500 lb 
or an increase of 1,900 lb. over the F3 maximum. 
Ina four-unit F7, the total capacity can be 14,500 Ib. 
as against 10,600 Ib. in a four unit ЕЗ. | | 


More Water Capacity in the FP7A 


The new FP7A incorporates all the i 

L . e 1 
р the F7 and is provided with an addition cof £u. 
= in length. This permits the installation of an 
additional 950 gal. of train-heating water. Total 
water capacity is 1,750 gal. The F3A units had a 
maximum of 800 gal. water capacity. This special 
locomotive unit was designed to meet the oris f 
railroads with long passenger runs in which it is d 
sirable to lengthen the distance between water sto À 
The FP7A can be combined at will with F7 or F3 
units. It is made only in A units. ше 


Features of the New E8 


Improvements in the E8 high-speed passenger ] 
comotive include greater continuous tractive iore. 
increased horsepower, increased train heating d 

, dy- 
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Elevation diagram of the FP7A Diesel locomotive unit showing location of the water tanks 


Cross-section showing construction of combination fuel 
and water tank—The end-plate construction is shown at 
the right 


namic brakes, a.c. drive for all auxiliaries, eliminat- 
ing all V-belts, controlled engineroom temperature, 
pressurized, completely filtered engine-room air sys- 
tem, and increased train-heating water capacity. 

The E8 retains the major, proved advantages of 
General Motors high-speed passenger locomotives of 
the past, notably reliability on the road and speed 
with stability and safety that come from dual power 
plants, six-wheel outside-swing-hanger truck design, 
and locomotive length, height and width with bal. 
anced. distribution of weight. The same improve- 
ments in traction motors described for the F7 are 
utilized in the E8. 

Horsepower rating of the E8 is raised to 2,250 per 
unit as compared with the 2,000 hp. rating of the 
E7. Maximum continuous tractive force per unit 
is 27,000 1Ь., compared with 21,400 Ib. in the E7. 

The alternating-current auxiliary drive, an im- 
portant feature of the F3 in 1946, is standard equip- 
ment in the E8, made possible by the new a.c.-d.c. 
generator especially designed for this locomotive. АП 
V-belt drives are eliminated in the E8 and the iso- 
lated a.c. drive for accessories permits a simplified 
arrangement of equipment in the engine-room that 
facilitates faster maintenance and repairs with lower 
costs. 

As in the F7, outstanding improvement in train 
heating equipment has been made in the E8. For 
years, 2,250-lb. steam generators were regarded as 
suitable for a 2,000-Ib. passenger unit. During the 
past two years this has been increased generally to 
3,000 Ib. per unit. But post-war experience has indi- 
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cated that still greater capacity is needed due to the 
use of this locomotive with longer trains and mixed 
equipment. By rearrangement of the engine-room 
equipment, each E8 unit now can have either one 
4,000-lb. or two 2,500-Ib. steam generators. 

For instance, in a two-unit E7 locomotive, a maxi- 
mum of only two 3,000-Ib. steam generators gives a 
total of 6,000 lb. capacity. If one boiler fails the 
train will lose half its heat and the remaining 3,000 
lb. may not be adequate in bitter weather. In two 
units of the E8, four 2,500-lb. generators may be in- 
stalled, giving a total of 10,000 Ib. capacity. If one 
boiler fails, the remaining three still will deliver 
7,500 1Ь., or 1,500 Ib. more than the old maximum 
in the E7. 

The train-heating water range of the E8 also has 
been importantly increased by the addition of an 
extra 600 gal. roof tank, bringing the total per unit 
up to 1,800 gal. This extra 600 gal. lengthens the 
distance between stops normally necessary for taking 
on water. 


Engine-Cooling Air 


Engine-cooling air, isolated from engine-room air 
in the E8.  Engine-room air is taken from the sides 
of the locomotive, and forced through filters by an 
a.c.-driven fan into the engine-room, delivering an 
adequate supply of clean air to the engine-room un- 
der pressure. This new feature not only serves to in- 
crease engine life but also reduces maintenance costs 
on other equipment located in the engine-room be- 
cause the pressurization tends to prevent dust and 
snow from seeping into the room through any leaks 
that might develop after long, hard service of the 
locomotive. 

Engine-room temperature control in extreme cold 
weather is aided by a new arrangement of shutters 
which allows a portion of the warm, discharging air 
from the engine-cooling system to be directed through 
the engine-room filter bank. This raises the tem- 
perature of the engine-room. This feature with 
jacketing of pipes practically eliminates the danger 
of freeze ups in the engine-room which sometimes 
have been encountered in extreme sub-zero weather 
in the past. 

Hot weather operation of the E8 is substantially 


improved by increased capacity of the engine-cooling 
system, with more effective air flow and greater fan 
capacity. The same general cooling system suc- 
cessfully employed on the F3 for the past three years 
is used on the E8. 

А simple expedient has been adopted to protect 
the under-floor fuel tank from puncture by objects 


hurled up from the right-of-way. It consists of a 
new double tank with an outer compartment contain- 
ing water and an inner compartment carrying fuel. 
Besides protecting the fuel tank, this arrangement 
makes it possible to eliminate cold-weather fuel prob- 
lems by steam-ejector heating of the water in the 
outer tank. 


Diesel Maintenance 
On the Central of Georgia 


The first of а two-part article on work scheduling 
and engine maintenance—Repair cost data included 


For Diesel locomotive maintenance, the Central of 
Georgia considers Macon, Ga., as the hub of a wheel 
with the spokes representing lines running in all 
directions to outlying points. The Diesel locomotive 
repair shop, as well as the principal repair shop for 
steam locomotives is located at Macon. At outlying 
points only running repairs and daily and monthly 
inspections are made. For heavy repairs and annual 
inspections, the switchers are moved to Macon in tow 
by freight train accompanied by a messenger. 


Switching Locomotives 


The first C. of Ga. Diesel, placed in service August 
18, 1939, was a 600-hp. Electro-Motive switcher. 
Today, the Central of Georgia has in service 23 
Diesel switchers, the latest one a 1,000-hp. American 
Locomotive Company product put in service April 
16, 1948. This fleet consists of two 660-hp. and 
eleven 1,000-hp. Alcos; one 660-hp. and three 1,000- 
hp. Baldwins and four 600-hp. and two 1,000-hp. 
Electro-Motives. These switchers are located at Sa- 
vannah, Augusta, Atlanta, Albany, Columbus, and 
Macon, all in Georgia, and Montgomery, Ala., and 
Chattanooga, Tenn. | 

The switchers at all points are assigned to 24- or 
16-hour service, seven days per week. No switchers 
are assigned to less than 16-hour service. At all loca- 
tions the switchers receive a daily inspection during 
the operating crew's lunch period, usually on the first 
shift. In most cases the switcher does not come into 
the shop, but is given this inspection in the yard by 
a shop mechanic and helper sent out from the shop, 
sometimes by truck. Each switcher is given a monthly 


f Superintendent Diesel Maintenance, Central of Georgia. 

* An abstract of the first part of a paper presented before the Southern & 
Southwestern Railway Club on January 20, 1949, at Atlanta, Ga. The de- 
tails of engine maintenance and the discussion of that subject will appear in 
the second part. 


By E. H. Holloway* 


inspection requiring that it be taken out of service 
for approximately eight hours. About the same time 
is required for quarterly and semi-annual inspection. 

One switcher located at Montgomery is operated 
and maintained by the Western Railway of Alabama, 


One of the three tracks in the main Diesel shop building 
of the Central of Georgia at Macon, Ca. 
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as a joint facility, and one switcher located at Au- 
gusta, while ope 


l rated by C. of Ga. crews, is main- 
tained by the Charleston & Western Carolina. i 


Our availability record is based on each switcher 
meeting its assigned number 


S of daily shifts and it is 
shown unavailable when it fails to meet this assign- 
ment and must be relieved by steam power for inspec- 
tion repairs. The maintenance and operation cost is 
on an hourly basis. The record for Diesel switchers 
since ownership, beginning August 18, 1939, through 
November, 1948, is shown in the table. 


Handling Passenger Units 


All of our Diesel road locomotives are Electro- 
Motive equipment, consisting of ten 2,000-hp. passen- 
ger and nine 1,500-hp. freight units. All are “A” 
units. The maintenance on these locomotives is per- 
formed at Macon and only trip inspection and nec- 
essary running repairs are made at outlying points. 
We use the slide rule method of progressive main- 
tenance based on 2,500 miles for freight and 3,000 
miles for passenger. 

The ten passenger units average 13,400 miles per 
month per unit. Nine of these are assigned as a single- 
and four double-unit locomotives to scheduled trains. 
The remaining unit is used as a swing and shop unit, 
relieving the other nine units for mileage inspection 
and repairs. The availability record is based on each 
unit filling its assigned schedule and being exchanged 
at Macon for the swing unit without any loss of 
schedule assignment or relief by steam power. | 

Seven passenger units were placed in service in 
August, 1946, one unit in October, 1946, and two 
units in June, 1948. The performance record and 
cost of maintenance and operation per mile for the 
ten passenger units since ownership, August 18, 1946, 
through November, 1948, is given in the table. 


Freight Assignments 


The nine freight units average 9,000 miles per unit 
per month. Fight units are assigned as double-unit 
locomotives to scheduled trains. The remaining unit 
is used as a swing and shop unit, relieving the other 
eight units for mileage inspection and repairs. The 


swing unit, when not required for relief duty, is 


assigned to a scheduled train. The availability record 
is based on the double-unit locomotives filling the 
assignment to scheduled trains and being exchanged 
at Macon one unit at a time for the swing unit with- 


out any loss of schedule assi 


gnment or relief by steam 
power. 

Four freight units were placed in service in Decem- 
ber, 1947, 


and five units in May, 1948. The perform- 


ance record and cost of maintenance and operation 
per mile for the nin 


e freight units since ownership 
December 12, 1947, through November, 1948, are 
shown in the table. 


In addition to maintaining 23 switchers and 19 road 


locomotives at Macon, as of October 15, 1948, we have 
assumed complete maintenance of one 1,500-hp. Elec- 
tro-Motive frei 


ght unit owned and operated by the 
Georgia Railroad between Macon and Camak. The 
maintenance on this locomotive is set up and per. 
formed exactly as if it were a Central of Georgia 
locomotive. However, it requires relief by steam power 
for mileage inspection and repairs. This locomotive 
will average 8,500 miles per month. 

The Diesel locomotive shop at Macon* was formerly 
a part of the boiler and tank shop. This shop building 
is now completely separated from other departments, 
and used only for the specialized work of Diesel loco- 
motive maintenance with its own shop personnel. 

The force on the first shift with a six-day assign- 
ment is comprised of one foreman, five machinists and 
helpers, two electricians and helpers, two machinist 
apprentices and helpers, one pipefitter and helper and 
two laborers. The Sunday and holiday assignment 
on the first shift includes two machinists and helpers, 
one electrician and helper, one pipefitter and helper 
and one laborer. A skeleton second shift force on а 
seven day assignment includes one machinist super- 
visor and helper, one machinist and helper, one elec- 
trician and helper and one laborer. There is no third 
shift in the Diesel shop. Trip inspections and running 
repairs on the third shift are performed by steam- 
locomotive roundhouse forces. 

The Macon Diesel shop building is 260 ft. long by 
70 ft. wide, with elevated platforms and mi 
floors. It has three inspection-track pits 150 ft. long. 
and one truck-repair pit 32 ft. long. u 

At the present time the Central of Georgia d 
sembling machinery and equipment for an — 
repair shop, and expects within the next few m 
to be in a position to make all necessary repairs to 
Diesel-locomotive electrical equipment. This equip: 
ment is now being repaired by outside shops. 


i 9 
* For а description of the Macon shop see Page (149), April. 1948 is 
of the Railway Mechanical Engineer. 
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DIESEL MAINTENANCE AND OPERATING COSTS 
SWITCHING LOCOMOTIVES, PER HOUR 


Availability* Remin; 

Loco. per cent ollara 
0 č 92.7 .629 
600 000 pe: 93.6 TT 


PASSENGER UNITS: PER MILE 


iles Miles Availability* 


i operated per cent 
Aigo 2,882.117 100.0 
FREIGHT UNITS, PER MILE M КЕК 
Assigned operated per cent 
104,118 704,118 
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* Sce definition in the text. 
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Flame Shape-Cutting in 
Railroad Shop Operations" 


, 


How flame cutting produces savings in duplicating 
parts—Flux-cutting method eliminates clamping 


А MAINTENANCE tool must measure up to two 
standards—one, of quality, the other of efficiency. 
The first can never be sacrificed to the second at the 
cost of safety, durability, or operability. The second, 
however, should not be sacrificed to obtain a higher 
quality result than is justified by the requirements 
of the job, althought quality must always come first. 
Considered on this basis, oxyacetylene shape-cutting 


+ Supervisor of shops, Baltimore & Ohio. 

* An abstract of a paper presented before a session of the 49th annual 
meeting of the International Acetylene Association on April 26, 1949, at 
Pittsburgh, Pa. 


Three-legged, movea- 
ble work supports pro- 
vide valuable help in 
speeding and simpli- 
fying the stack-cutting 
job—tThey can readi- 
ly be positioned away 
from the line of cut, 
and the support area 
can be arranged to 
suit the size of the 
work 


By F. B. Rykoskeyt 


is an outstandingly valuable means of economizing 
and expediting the work of railroad shops. It meas- 
ures up to the requirements, and is in itself a simple 
and efficient operation without comparison with alter- 
native methods. 

This problem has been, in the past, rather more 
of a threat with stack-cutting operations than in 
cutting single thicknesses with multiple torches. The 
whole theory of stack cutting. since its inception, has 


Stack-cutting with 
Flux-Injection method 
and two torches 
mounted on the travo- 
graph.—Note the 
complete absence of 
clamping of the mate- 
rial, 12 plates high 


RAILWAY MECHANICAL ENGINEER, MAY, 1949 253 


been to obtain such intimate contact in a pile of 
sheets or plates that the steel layers, to all practical 
purposes, act as one solid thickness of metal. This 
has been found necessary to prevent loss of the cut. 
which usually meant scrapping the stack and has re- 
quired extensive clamping measures to eliminate air 
gaps and bring the plates into intimate contact. In 
spite of the cost and time involved in such set-up 
work, there are, and continue to be, many applica- 
tions of the stack-cutting method which are econom- 
ical and efficient. This is particularly true where 
highly irregular contours and curves defy the capac- 
ity of shears and other mechanical means. When the 
difficulty of mechanical shaping of such parts has 
proved too great or too costly, stack-cutting has been 
applied efficiently despite its elaborate set-up require- 
ments. 


Flux-Injection Method 


There is available today, however, a means of 
stack cutting which puts the torch in direct competi- 
tion with shearing, even on straight-line contours, and 
shows subarandial savings in many cases. This is 
stack-cutting by the Flux-Injection method, a process 
developed by the Air Reduction Company for flame- 
cutting stainless steels, and recently adapted for cut- 
ting mild steel in stacks with little or no clamping of 
the plates. The material is simply laid up in a neat 
pile, clamped, if at all, only enough to prevent shift- 
ing, and cut. The air gaps, which would stop the cut 
in conventional operation, appear to have no effect 
and cutting proceeds rapidly and successfully, yield- 
ing a good quality result. 

The Flux-Injection method uses standard equip- 
ment, including a three-hose machine cutting torch, 
plus a special flux-feeder unit for each torch. The 
“secret” of its operation is the addition to the cutting 
oxygen itself of a controlled amount of a special finely 
powdered fluxing agent. The fluxing medium is car- 
ried by the cutting oxygen stream itself. The flux- 
feeder unit, coupled into the cutting oxygen line, dis- 
penses the non-metallic power from a_ vibratory 
hopper, and it emerges right with the cutting oxygen 
through the orifice of the tip to reach the exact point 
of cutting. In the cut the flux acts to increase the 
fluidity of the slag, clearing the kerf, and aids the 
oxygen stream in “jumping” whatever gaps may exist 
between layers. With this method, gaps as great as 
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A travograph mount- 
ing eight torches cuts 
eight groups of dupli- 
cate car parts from 
tightly clamped sheet- 
material stack 


Stack cutting, with multiple torches, makes the flame a 
production tool—Note the heavy clamping required here 
to hold the sheets in intimate contact, and compare with 
the Flux-Injection method 


one-fourth inch have been so “jumped” without loss 
of quality or cutting effectiveness. It has also been 
found possible to stack-cut plates 14-in. thick with- 
out any clamping, straightening or other measures— 
just as they come to the shop, without special han- 
dling to preserve or correct their flatness. 

The Flux-Injection method of stack cutting has 
been further increased in effectiveness by making it 
a multiple-torch operation. Two torches are in regu- 
lar use on the Travograph, each provided with its 
flux feeder unit for simultaneous cutting of two 
batches for duplicate parts. The operation provides 
even further economies in the stack cutting of mis- 
cellaneous small parts from the scrap which results 
from the main operation. 

The parts which are cut by this method are, in 
the main, sheet and plate shapes used in the fabrica- 
tion and repair of cars, although any material of 
suitable thickness can be stack-cut if it is suitable for 
cutting at all. There is no difference, so far as phys- 
ical or metallurgical qualities are concerned, in flux- 
injection cut materials. 


Flux-Injection Savings 

The savings possible with this method have proved 
highly ae il зд Routine production work, week 
in, week out, has shown an average saving of about 
40 per cent as compared with the previous method 
of shearing and trimming with a hand torch. This is 
based on the use of a two-torch set-up with plates 
stacked to a height of between four and five inches, 
with little if any clamping, and on the production of 
many different sizes and shapes of parts. The savings 
on individual shapes run as high as 60 per cent, al- 
though most units run closer to the average. 

Some of the set-up details used for this operation 
contribute to these savings. To accommodate the 
variety of contours needed, without the problem of a 
fixed cutting table, a set of three-legged triangular 
supports were made up. These supports, arranged as 
required to hold the work, but leave a clear area under 
the actual cutting line, eliminates the problem of 
cutting into the work-support. A more stable, flexible, 
and longer-lived cutting table is possible in this way, 
and the difficulties in cutting which might arise from 
table irregularities are eliminated. 


Other Cutting Equipment 


While our operations center largely around the 
Travograph machine, it is not the only shape-cutting 
machine of value in the railroad shop. Many of the 
same jobs, for instance, can be done with the Oxy- 
graph, which covers a smaller cutting area, but other- 
wise is quite similar. 

The portable cutting machines, while not usually 
considered as shape-cutting equipment, can and do 
play a useful part in such operations. Where long 
arcs or straight lines are required, they can help 
absorb some of the shape-cutting load, and particu- 
larly in trimming plates for fit-up, as in welding, they 
provide a valuable measure of flexibility. Their use 
cuts down handling operations, and covers many on- 
the-spot cutting requirements. Finally, in the work 
of plate-edge preparation for welding, in bevelling or 
grooving, they are indispensable. Fast flexible and 
ideally suited to the work, the Radiagraph also pro- 
vides the lowest cost means of plate-edge preparation. 

Generally, the use of oxyacetylene shape-cutting in 
jobs for which it is suited, is a thoroughly economical 
operating method. It is very likely that it is not yet 
fully exploited, even by those who have applied it 
widely in their shops. The jobs for which it bee been 
used successfully, however, point the way to wider use 
and greater savings with the intelligent extension of 
the process to new fields. 

It is in the duplication of parts in quantity that the 
modern shape-cutting machines reach the peak of 
efficiency and productivity. The most versatile ma- 
chine, with the highest cutting-area capacity, is the 
Travograph. This is a pantograph-type unit, mounted 
on a traveling powered carriage. With such a ma- 
chine in multiple-torch operation, three complete 
locomotive side frames have been cut at one time, and 
combined with stack-cutting techniques, smaller parts 
can be simultaneously produced by the dozens. 

The type of part has much to do with the useabil- 
ity of these multiple techniques. While there are 
numerous locomotive and car parts which can be 


mass produced, there are also many on which flame- 
cutting is limited to one-at-a-time operations, and 
others where only a few at a time can be handled. 
In these latter joka; it is usually the function of the 
cutting torch to provide savings over forging and 
casting, while with mass-produced parts the saving 
is by flame-cutting in quantity rather than employ- 
ing machine or shear work on individual units. 


Flame-Cutting Procedure 


One important problem in successful shape-cutting 
of large and heavy parts, such as many of those used 
in locomotives, is that of accuracy. Its importance 
lies largely in its effect on possible savings—the 
closer a cut can be made to the finish line, the less 
machining or other finishing will be needed. To ob- 
tain the best accuracy, certain relatively simple 
measures are helpful. 

Templates should be prepared with precision, and 
handled and stored with care. Setting up and laying 
out of the work must be planned and executed care- 
fully. Cutting machine operators, carefully chosen, 
trained and supervised, play a considerable part. On 
complicated work, the sequence of cutting, skip-cut- 
ting, etc., are useful allies. In cutting sizable 
areas, a non-restraining supporting surface helps to 
reduce the effects of snaking and other plate move- 
ment caused by heat, and so permits cutting closer to 
the final line. Careful selection of tip styles and sizes, 
cutting speeds, gas pressures, routine careful main- 
tenance of the machine and equipment—all these are 
obviously important. Attention to such measures can 
greatly increase the precision of the cutting and the 
quality of the results, and produce greater economy. 

Naturally, such attention to the accuracy of the 
job also tends to reduce the risk of spoiled or poor 
work, This is an important consideration, particu- 
larly in using multiple-torch or stack-cutting tech- 
niques, where one error can ruin numbers of parts 
and sizable amounts of material. 


Parts are readily flame-cut to contour in more than one 
plane, replacing or reducing forging or casting work 
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EDITORIALS 


What About 
Your Management? 


One of the major needs of the railroad industry with 
1espect to the facilities with which motive power and 
car equipment are serviced and maintained was 
clearly outlined in the introductory paragraphs of 
a bulletin entitled “The World's Best Investment,” 
recently issued by the National Machine Tool Build- 
ers’ Association, in the statement that “АП over the 
country banks, insurance companies, financial insti- 
tutions and investment groups are constantly survey- 
ing their portfolios of stocks, bonds and other 
securities. These are paper evidence of ownership of 
manufacturing facilities, including machine tools, in 
plants of manufacturing companies in the country. 
In nearly all cases there is an investment committee 
. . . to watch these securities carefully in order to 
sell some and to buy others as changes appear in the 
position of the companies represented by these cer- 
tificates. . . . . 

“The same principle of careful scrutiny of ability 
to maintain a position should be embodied in the 
organization of the plants represented by the securi- 
ties in these portfolios. There should be a committee 
to see that the major investment of these companies, 
that is, machine tools, is kept in order, for it is upon 
the condition of this investment that any plant's 
ability to maintain its position or improve its pros- 
pects depends." 

One of the factors operating against the profit- 
earning abilities of most railroads is that the same 
financial managers who are so keenly alert to the 
possibilities of impairment of financial position in a 
securities portfolio seem not to be aware of the paral- 
lel dangers inherent in the change of asset position 
through obsolescence of such physical facilities as 
shop and terminal equipment used to service and 
maintain cars and locomotives. 

The railroads’ investment in shop and terminal 
machinery and equipment is a substantial sum and 
it has been estimated that 75 per cent of it is not only 
obsolete but is definitely unsuited to compete in to- 
day's race even with machine tools and mechanical 
facilities of ten years ago, let alone the high-capacity 
labor-saving units that have been developed during 
the past five years. 

It is difficult to understand why, when more than 
80 per cent of the motive power of this country is 
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still of the reciprocating steam type, so little interest 
is shown in the economies which could certainly be 
secured by modernizing the facilities used to service 
and maintain the more than 30 thousand steam lo- 
comotives. On most roads where Diesels have re- 
placed steam units on the better runs, the cost of 
maintaining steam power has risen. Aside from in- 
creased costs of labor and materials, the principal 
reason for the mounting expense of that item has 
been that, with the coming of the Diesel, many rail- 
road officers apparently decided that steam locomo- 
tives would soon be gone and, consequently, that 
there was no good reason to spend money on main- 
tenance facilities for them. This opinion is derived 
from erroneous assumptions; thousands of steam lo- 
comotives are still going to be in service for many 
years to come. 

In recent months many comprehensive programs 
for modernization of locomotive and car repair fa- 
cilities have been held in abeyance. Аз one shop 
engineer expressed it, ^To buy anything that costs 
more than 100 dollars we'd have to call a meeting 
of the board of directors." Possibly that is just what 
is needed, for the portfolio of investment in the shops 
and engine terminals of most railroads is definitely 
in need of scrutiny—and at the very highest level of 
authority and responsibility. 


` Improved Reefers 
Reduce Banana Losses 


One of the reasons that banana losses are at the bot- 
tom of the railway claim list is improvement made in 
the refrigerator car itself. For the last four years a 
committee of the United Fresh Fruit and Vegetable 
Association has been working with representatives of 
the A.A.R. in developing specifications for a mutually 
satisfactory refrigerator car design. Generally speak- 
ing, before the war, it was difficult to get any real 
agreement regarding refrigerator-car requirements. 
Almost every shipper, car owner (whether private line 
or railroad) and receiver of perishable shipments had 
his own idea as to the proper amount of insulation, 
what the inside dimensions of the car should Фе, 
whether fans should be used or overhead bunkers, 
whether frozen foods could be carried in general 
service reefers, etc. 


м 


Towards the end of World War II the need for 
many new reefers to make up for the lack of building 
and proper repairs during the war years seemed an 
ideal opportunity for all interested parties to reach 
some agreement regarding the design of the post-war 
car. If the new reefers could carry bananas success- 
fully, it was quite certain they could carry any other 
fresh fruit or vegetable successfully. For years, “ас- 
ceptable lists" specifying the best series of refrigera- 
tor cars of various ownerships were supplied to 
shippers’ car inspectors who selected cars only from 
these lists and, furthermore, carefully inspected every 
individual car offered for banana loading. 

The recommendations of the Refrigerator Car Com- 
mittee, representing the interests of shippers of fruits 
and vegetables from all parts of the country, called 
primarily for air-circulating fans, heavy insulation, 
easier riding trucks, improved draft gears, tempera- 
ture-indicating devices readable from outside of the 
car, lightweight construction, low, wide, side-door 
steps, steel wheels, half-stage icing and uniform in- 
side dimensions, These recommendations have been 
largely adopted in practically all new cars built since 
the first committee meeting in 1944. 

To develop the facts and cooperate with the ship- 
pers’ committee, the A.A.R. about two years ago es- 
tablished a Refrigerator Car Research Bureau in 
Chicago and has conducted about twenty transit 
tests, mostly in conjunction with the U. S. Depart- 
ment of Agriculture. A summary report of tests made 
in refrigerator cars from April, 1946, to November, 
1947, is devoted largely to results with varying 
amounts of insulation. Practically all car lines, in the 
meantime, are using 4 to 414 in. of insulation for 
their new post-war cars, which proves adequate for 
3 commodities with the possible exception of frozen 

oods. 

The A.A.R. and U.S.D.A. test work is said to show 
that overhead bunker cars have equalled fan cars in 
performance for frozen foods, but, in the case of 
fresh fruits and vegetables which are not pre-cooled, 
the fans have proved superior, as the forced air circu- 
lation gives quicker cooling in the early part of the 
trip than can be obtained by the slower gravity sys- 
tem of the overhead bunker car. Fans have been 
accepted by practically all railroads and car lines as 
standard for new cars, and for many rebuilt cars; 
probably about one-third of the general purpose 
teefers now in service are equipped. Tests indicate 
that, for both cooling and heating, the fans keep top 
and bottom temperatures remarkably close, whereas 
differences of 13 to 22 deg. often exist in cars with- 
out fans, 

The only outstanding recommendation of the ship- 
pers’ Refrigerator Car Committee not yet adopted by 
railroads in this country, but widely used on Ca- 
nadian roads, is thermometers for reading inside 
temperatures outside of the car, which are apparently 
almost a necessity for the efficient control of icing 


or heating perishable commodities in transit. If the 
“inside control” method of perishable protection is 
to be extended to fruits and vegetables other than 
bananas on U.S. roads, it will be necessary either to 
equip the cars with outside-reading temperature-in- 
dicating devices or have especially trained field in- 
spectors for testing load temperatures through the 
opened doors. The opinion is growing that one or 
the other, or a combination of both these methods of 
checking inside temperature control is essential to 
any great reduction in fruit and vegetable claims. 


Modern Maintenance 
Facilities Pay Dividends 


In a recent address President Smith of the Norfolk 
& Western presented some interesting facts on the 
operation of that road’s steam freight and passenger 
power which, when considered jointly with previously 
reported data on the low maintenance cost of N. & W. 
locomotives, gives striking evidence of how modern 
repair and servicing facilities in combination with 
well-designed locomotives result in excellent per- 
formance at low cost. 

Mr. Smith revealed that analysis of I.C.C. records 
for 1947, the last year for which figures are complete, 
showed that N. & W. Class A 2-6-6-4 locomotives 
handled an average train somewhat more than twice 
£s large as the average for the country's road freight 
Diesel locomotives and handled it at a considerably 
higher overall speed. The Class A's, moreover, aver- 
aged more miles of service per locomotive per day 
than did the road freight Diesel locomotives of the 
country as a whole. 

Steam passenger locomotives also turned in out- 
standing operating performances. Again, comparing 
N. & W. steam power with countrywide Diesel per- 
formance, Mr. Smith pointed out that their Class J 
4-8-4 passenger locomotives made higher daily mile- 
ages than the average Diesel passenger locomotive. 
This record is all the more remarkable when it is 
remembered that much of this road’s passenger-train 
mileage is made on a run only 212 miles long. 

In considering these comparisons it must not be 
overlooked that the character of N. & W. freight traf- 
fic is particularly well adapted to heavy train load. 
ing, while the average performance of all road freight 
Diesels represents the effect of a great variety of traf- 
fic and operating conditions, not all of which are 
favorable to intensive freight-train performance. On 
the other hand, the length of passenger-train runs on 
the N. & W. is probably below the average of the runs 
made by Diesel-electric passenger locomotives, 

It is evident, however, that the steam-power poten- 
tial is equal to an opportunity such as that offered 
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by freight-traffic conditions on the N. & W., and that 
a high degree of utilization is not entirely dependent 
on long passenger runs. The comparison also directs 
attention to the fact that, as more Diesels go into serv- 
ice, the average utilization of all Diesels is reduced, 
once the “cream” of the runs has been skimmed off. 

Unfortunately, a large group of railroaders still 
seem to think that a steam locomotive is limited to a 
run of only 150 to 200 miles and that, upon comple- 
tion of even that short run, it must spend a half day 
or so at the enginehouse. What is all too often over- 
looked in evaluating the potential of steam power is 
the effect of modern repair and servicing facilities on 
availability, utilization and maintenance cost. Where 
such are employed, as on the N. & W., performance 
like the aforementioned is well within the realm of 
possibility, and it can be attained concurrently with 
low maintenance. The total maintenance costs are in 
the neighborhood of 20 and 25 cents per mile, re- 
spectively, for the Class J's, which are eight years 
old, and for the Class A's, some of which are in their 
fourteenth year of service. 


Electric 
Locomotives 


There is a growing number of people in this country 
who are looking forward to the extended use of 
straight electrification. This will depend upon avail- 
ability of electric power, possible increase of traffic 
density in certain locations, the availability of suff- 
cient money and, perhaps, a rise in the price or 
availability of oil, as compared with coal. Ап easing 
of the tax situation which puts a load on fixed prop- 
erty could also do much to further the construction 
of substations and contact systems. Development of 
nuclear power plants might have considerable in- 
fluence. 

At present, among the electrics, the Diesel-electric 
locomotive is in the ascendancy. Nearly all railroad 
operators expected it to find its limitations long ago, 
but it has hurdled each obstacle as it came to it, and 
the limit of its application is not yet in sight. 

The gas-turbine-electric locomotive is apparently 
going to offer the Diesel some competition. At pres- 
ent its thermal efficiency is about 17 or 18 per cent, 
as against the Diesel's 25 or more, but it can burn 
a cheaper oil and may, one day, use coal. It is 
mechanically much simpler than the Diesel and the 
effectiveness of its competition will probably depend 
largely upon its having lower maintenance costs. 

The coal-burning, steam-turbine-electric has been 
turning in a good performance record, but apparently 
its thermal efficiency must be improved if it is to 
offer serious competition to the other electrics. 

The reciprocating steam locomotive is still the 
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dominant motive power unit. It is inherently cheaper 
and simpler than its various electrical competitors 
and these qualities will maintain its position in the 
railroad field if it is not abandoned by its pro- 
ponents. 

The percentage of business which will be gained 
or maintained by any one type is affected consider- 
ably by traffic and operating conditions. It is also 
largely influenced by minor differences in locomotive 
characteristics which are subject to development and 
change. Probably the most important factors are the 
intelligence and interest shown by the operators of 
each type. 


Technological 
Limitations 


In an address on March 17 before the Pacific Coast 
Transportation Advisory Board at Oakland, Calif., 
on the possibilities for profitable railway research, 
Weldon B. Gibson, chairman, Business and Industrial 
Economics, Stanford Research Institute, Stanford, 
Calif., includes among what he considers the five 
major underlying problems of rail transportation a 
lack of sufficient advance in technology, especially as 
compared with other forms of carriers. No real basic 
changes, he says, have been made in rolling stock 
for many years. 

He recommends a number of basic surveys, using 
experimental rather than analytical methods, to fur- 
nish facts now lacking concerning effects of dynamic 
loads both on car structure and lading. 

Such a program would undoubtedly bring to light 
facts of inestimable value to the car designer in his 
efforts to protect both the car structure and the lading 
from the damaging effects of dynamic forces. 

In calling attention to the extent to which present 
A.A.R. specifications restrict the freedom of action of 
the designer, however, Mr. Gibson has hit upon one 
of the difficulties inherent in an old industry, particu- 
larly one in which units of mechanical equipment 
must be freely interchanged and capable of successful 
operation with all other similar units. Basic freight- 
car characteristics, methods of coupling, and the sys- 
tem of braking were established long ago, and have 
been subjected to continuous improvement. А great 
increase in reliability was effected between the two 
World Wars. Possibilities for continued improve- 
ment gradually take on the nature of relatively minor 
refinements. 

Can a major reduction in the cost of conducting 
transportation as affected by rolling stock be expected 
from a continuance of this process? If not, what are 
the possibilities of complete departure from present 
familiar characteristics to start the process of evo- 
lution anew? 


- SHOPS AND TERMINALS 


Hw 


lir 


Power-Operated 
Superheater-Unit Truck 


A superheater-unit truck with power-operated puller 
for removing units is used at the Oakland, Calif., 
shops of the Southern Pacific. Salvage materials were 
used for a large part of the truck. Most of the fabri- 
cation is by welding. 

The truck consists of four 24-in. flanged wheels and 
a low frame on which is built a superstructure with 
an elevated metal platform 9 ft. 6 in. by 19 ft., about 
7 ft. above the rail. The power equipment consists of 
a ]5-hp. 1,700 r.p.m. motor, driving the capstan on 
top of the platform by means of a 1:40 ratio, worm 
gear and vertical shaft arrangement. There is also 
a 12-ft. jib crane with a 1,000-Ib. electric hoist to 
ponte transferring units on and off the truck plat- 
orm. 
In operation, this truck is backed up against the 
locomotive front end and one end of a rope is fastened 
to the superheater unit to be removed, the rope hav- 
ing been run through a block located in the proper 
position on a bracket to prevent offside pulling. A 
few loops of the rope are then coiled around the 
capstan, which is in continuous operation. A man 
controlling the tension on capstan end of rope can 


control the pull and rate of speed at which the unit 
is removed. Units are sometimes bent when cemented 
in with sand and carbon, but with ordinary care, lit- 
tle or no bending is experienced. The truck can be 
made to be self propelled by means of an appropriate 
chain drive arrangement between motor and axle 
through a suitable simple control device, if desired. 


Press Attachment for 
Removing Diesel Wheels 


A device developed at the Sacramento, Calif., loco- 
motive shop of the Western Pacific, for removing 
Diesel locomotive wheels at the gear end of axles 
without disturbing the gear fit is shown in the illus- 
tration. It consists of a heavy steel semi-circular en- 
closure which, in application, is placed around the 
driving gear with one side bearing against the press 
center bar and the other against the wheel in such a 
way that, when ram pking is exerted, the axle is 
pressed out of the wheel before the gear comes in 
contact with the press ram. 

This press attachment is made of 1-in. boiler steel 


Power-operated truck 
which greatly expe- 
dites the removal and 
re-application of su- 
perheater units on the 
S.P. 
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Removing a Diesel wheel without disturbing the gear fit 


plate. Two semi-circular end plates, cut out at the 
center to accommodate the axle on one side and the 
press ram on the other, are fitted and welded to a 
circumferential back plate to form a single rigid as- 
sembly. The outside diameter of this device is 37 in. 
and the distance between end plates is 22 in., the 
semi-circular center openings being approximately 
18 in. in diameter. An I-bolt inserted in the top of 
the device enables it to be supported from a jib crane 
while being handled and used. 


Milling Trailer and 
Engine Truck Rockers 


The wearing surfaces on locomotive trailer rockers 
are built up by welding and then milling to the re- 
quired contour on a holding fixture in use at the 
Springfield, Mo., shops of the St. Louis-San Fran- 
cisco. After the rockers have been built^up by arc 


кн 


oe, 


Holding fixture for milling trailer rockers—On the right 
are the form fillers for milling the bottom bearing surfaces 
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welding, annealed, and the bottom lugs form 
milled to size and shape, the rocker is placed in the 
jig for milling the top surfaces. 

The jig has a base 1 in. thick and 16 in. in diameter 
with a hole in the center. There are four slots, 1 in. 
by 2 in., in the circumference to secure the base to 
the table. Welded to the base is a block 8 in. high 
which is shaped to fit the side of the rocker and has 
a vertical semi-circular slot. This slot is concentric 
with the hole in the center of the base, and in it rests 
the bottom bearing of the rocker being milled. The 
rocker is held next to this 8-in. block with the bot- 
tom bearing, which is the center of the circular sur- 
face being milled, resting against the semi-circular 
groove in the block. 

A plate 114 in. by 4 in. by 1114 in. is welded to 
the vertical surface of the block near the top. The 
bottom of the plate is 3 in. above the circular base. 
Near each end of this plate is a 114-in. hole through 
which fits a l-in. eyebolt. The threaded ends of the 
eyebolts extend through these holes and the eyebolts 
are restrained from pulling through by the nuts on 
the ends. The eyes of the eyebolts fit between the 
inside of the edges of the rockers and hold the rocker 
by a bar between the eyes. 


Gas Firing 
Makes Saving of $3.03 


Certain types of equipment used in firing up oil- 
burning steam locomotives on the Southern Pacific 
and other roads utilizes a plug cock extended to a 
point just outside the mud ring of the locomotive. 
This piping is connected directly to the fuel-oil pipe 
near the burner. In operation, the locomotive firing 
valve is closed and gas enters the firebox through 
the oil slot of the burner. The blower is used in the 
ordinary manner, but the steam atomizer to the 
burner is not used. 

In lighting the fire, the blower is first placed in 
operation to create a draft. Before the gas line is 
connected to the locomotive, the firing valve is closed 
and “blow back” is used to force fuel oil out of the 
line to the burner. After the gas is connected, but 
before it is turned on, a piece of oily waste is ignited 
and thrown into the firebox near the lip of the 
burner. The firebox door is closed; all persons leave 
the cab; and the gas is turned on slowly until igni- 
tion takes place. A fairly low fire is used at the start 
for 5 or 10 min., or longer if time permits, before 
turning gas on sufficiently to fill the firebox with 
flame. If the fire goes out from any cause, the gas is 
immediately turned off and the blower used freely to 
clear all gas from the firebox and flues before attempt- 
ing to relight the fire. A wait of at least 10 min. is 
required before the fire can be relighted and no 
attempt should be made to relight the fire from hot 
brickwork. 

Regarding economies effected, oil-burning steam 
locomotives are ordinarily fired with gas to 150 lb. 
per sq. in. After this pressure is obtained, fuel oil 


Plug cock gas connection extended to a point just outside 
the mud ring 


is used to build up the pressure to normal. To obtain 
the initial 150 per sq. in., a cab-ahead locomotive 
such as used on the Sathorn Pacific burns, on the 
average, 156 gal. of fuel oil. On the basis of 18,400 
B.t.u. per lb. and natural gas at 1,000 B.t.u. per 
cu. ft., 23,000 cu. ft. of gas are required. Using 
present average costs of fuel oil and gas, this results 
in a saving of $3.03 per locomotive when gas is used 
for initial firing, instead of fuel oil. 

The Southern Pacific is experimenting with means 
of firing up coal-burning locomotives in this manner 
by the use of auxiliary cast-iron burners similar to 
standard burners, but this test has not progressed 
to a рон where its merits can be definitely deter- 
mined. 


Safety Ladder 


A safety ladder for climbing on or off locomotives 
with the tender removed which does not take up any 
aisle space between the enginehouse tracks has been 
constructed at the St. Louis-Southwestern Pine Bluff, 
Ark., shops. The ladder rests over the pit on four 
angles which fit the top and inside of each rail in a 
manner similar to a wheel flange. The top of the 
ladder is made from metal non-skid freight car run- 
ning board and is adjustable for different height 
decks. It is bordered on the locomotive end by a 
5-ft. length of 14-in. angle iron on which the apron 


rests. 

The ladder is built from second-hand 114-in. 
superheater units welded to the several members. 
The rungs are spaced 13 in. apart vertically and are 
28 in. wide inside. The bottom angles which rest 
on the pit rails are made from %-їп. plate 2 in. wide 
bent to an angle shape with a 4-in. horizontal and a 
l-in. vertical leg. Conduit tubing 1 in. in diameter 
is used for the hand rail. The top section is sup- 
ported on four lengths of 34-in. piping which slides 


Ladder for boarding locomotives with tenders removed— 
The small angle-shaped plates welded to the bottom of 
each leg fit the insides of the rails like a wheel tread 


inside the superheater units for height adjustment to 
the decks of various classes of power. The pipes, as 
well as the tubes in which they slide, have a %g-in. 
hole every 3 inches through which a 34-in. bolt fits. 
The four bolts in the four legs support the top and 
make possible its adjustment to various heights. 


Machining 
Radial Buffers 


The spherical surface of radial buffers is generated 
by a simple modification made to a Bullard 54-in. 
vertical boring machine by the shop forces at the 
Union Pacific's Omaha, Neb., shops. The modifica- 
tion consists of a series of bars with lengths al 
to the various radii of the different styles of buffers 
in use. The lower end of the bar is attached to the 
center of the cross-rail and the upper end to the 
right tool holder. As the tool feeds toward the center 
of the machine it is raised vertically and describes 
an arc with a radius equal to the length of the bar. 
With the buffer turning about its center on the table 
of the machine, the movement of the tool in an arc 
generates the desired spherical surface of the radial 
buffer. 

The buffer is bolted to a flanged bracket plate 
which, in turn, is centered and bolted to the шасы 
table in the usual manner. The point of attachment 
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Radial buffers being machined to a spherical surface— 
The radius arm which causes the feed to move the tool 
along the path of an arc is shown connected to the rail 
at the bottom and to the tool-holder extension at the top 


of the lower end of the radius bar to the rail is in 
a vertical plane, which contains both the center of 
the buffer and the center of the table. and is per- 
pendicular to the front of the rail. It is about this 
connection which the bar pivots and moves the tool 
through its arc path by means of the bar's upper 
connection to the tool holder. Freedom of motion u» 
and down for the tool holder was achieved by re- 
moving the raising gear that engages the rack. For 
machining buffers with a radius exceeding 29 in.. 
and which, therefore, require a bar more than 29 in. 
long, an extension made of 114.in. plate bolts to the 
top of the tool holder. 


Adjusting 
Travelgraph Torches 


Ап adjusting arrangement has been added to a con- 
ventional Oxweld shape-cutting machine at the Mar- 
shall, Tex., shops of the Texas & Pacific which per- 
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mits the cutting torch to be set accurately and held 
rigidly at any desired cutting angle. The device 
consists essentially of an extension to the jaw on the 
quadrem, a threaded post and two turnbuckles. 

The jaw on the quadrem is extended 214 in., and 
a hole is drilled and tapped in one corner. Inio this 
hole is screwed a post 2 in. high and 5% in. in di- 
ameter. The post serves as a stake to which is con- 
nected one end of a horizontal turnbuckle which is 
used to tilt the torch to any angle. The other end 
of the turnbuckle connects to the top of a triangular- 
shaped fulcrum which serves to hold the torch. Turn- 
ing the nut on the horizontal turnbuckle pivots this 
torch holding member about a point formed where 
the two arms join together. 

After the torch has been set at the desired angle 
for cutting by the horizontal turnbuckle, it is tight- 
ened in position by the vertical turnbuckle. The 
adjusting nut is turned so as to expand the opening 
between the two jaws of the torch-holding member; 
cach pivots in an opposite direction about the shaft 
where they are joined together at their opposite ends. 
This forces the two pulley-shaped wheels tightly 
against the torch and holds it in position, where it 
cannot be raised. lowered, or tilted to any other angle. 


Arrangement for adjusting and setting a travelgraph cut- 
ting torch to any desired angle 


QUESTIONS AND ANSWERS 


uM MD PNE, 


The question and answer department is included for the benefit of those 
who may desire assistance on problems involving matters pertaining to the 
operation or maintenance of air brakes, Diesel-electric locomotives, steam 
locomotive boilers or steam locomotive practice. Any inquiry should bear 
the name and address of the writer, whose identity will not be disclosed 
unless special permission is given to do so. Anonymous communications 
will not be considered. Inquiries should be addressed to this publication 
and they will be referred by the editors to the source from which an au- 


thoritative answer can be secured. 


Diesel-Electric Locomotives’ 


| Transmission Fundamentals 
Q.—Explain briefly the Diesel-electric funda- 
mentals of the transmission of a Diesel road 
locomotive equipped with manual transition 
control. 

A.—The purpose of the main generator in a 
Diesel-electric locomotive is to convert the mechan- 
ical horsepower developed in the Diesel engine into 
electrical power. The generator cannot put out more 
power than the engine is developing. The generator 
and traction motors are just an electrical transmis- 
sion of the power that the Diesel is developing in its 
cylinders by burning fuel oil. The horsepower output 
of the Diesel engine and generator is controlled, and 
held to a fixed amount for each throttle position, by 
the action of the governor and load regulator. The 
Power output of the engine and generator increases 
as the throttle is advanced, because more fuel is being 
Injected into the cylinders. This power is measured 
In watts, which is the product of the voltage (pres- 
sure) times the amperage (current) of the generator. 
For example, 150 volts x 100 amperes — 15,000 
Watts, 

__ The traction motors divide this power equally; 
if there are four motors attached to a generator, each 
motor gets one quarter of the power coming from 
the generator. This is true whether the motors are 
in series or parallel. The motors will draw a heavy 
current (amperage) when starting a train, or while 
running at slow speed. To keep from overheating the 
generator by drawing too much amperage from it 
when starting a train, the motors are “hooked up” 
in series. When motors are in series, the current from 
the generator flows through one after the other—the 
same current flows through all. This can be compared 
to a compound steam engine where the steam is used 


By J. R. Benedict 


over again in succession in two cylinders. The cur- 
Tent, or amperage, produces a powerful turning force, 
or torque, in the motors. This will start the wheels 
turning. 

All motors develop back pressure (counter electro- 
motive force) as their speed increases, Because the 
motors are in series, their combined back pressures 
buck the generator pressure, limiting the amount of 
current that can flow into the motors. Unless tran- 
sition from series to parallel is made, the developed 
horsepower of the engine and generator will begin 
to drop off. This is due to the generator’s having a 
limited pressure capacity, and if transition is not 
made the locomotive will not be able to take a train 
up to its rated speed. The motors are then “hooked 
up” in parallel by moving the engineer’s transition 
lever. This allows the full generator pressure to be 
put upon each motor individually. This continues to 
force current into the motors, causing the train to 
increase speed. But when motors are in parallel, each 
motor has a direct source of current from the gen- 
erator, and if the train speed should decrease due to 
a grade it is possible to overload the generator. 
When the speed of the train decreases due to a blade. 
the motors are put back in series, б 


Care of Roller Bearings 


Q.—Is it necessary to i i 
journal boxes and housings daily? ОПЕ 


A.—Roller-bearing journal box d А 
should be inspected daily for ой she tee 
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Írom striking objects on right-of-way, loose nuts and 
pipe plugs, and signs of abnormal heat. Running 
temperatures from 15 deg. to 50 deg. F. above the 
atmosphere temperatures are normal. 

Q.—How often should the oil level in roller 
bearing journal boxes be checked and water 
drained from boxes? 

A.—All water should be drained from the journal 
box and the oil level checked and necessary oil added 


every seven days. The locomotive should be allowed 
to stand for three hours before attempting to drain 
the water. The color of the oil should also be checked 
to determine if it contains water. Oil containing 
water has a muddy or yellow color, and causes rapid 
wear and bearing failure. When this condition is 
found the oil must be drained. the box cleaned with 
flushing oil or filtered Diesel fuel oil and new oil 
applied. 


Steam Locomotive Practice 


Plug Welds 


Q.—A filler block was applied to the end of 
a guide yoke which was secured to the guide 
yoke with ten 1'4-in. diameter plug welds. The 
filler block was 15 -іп. thick and the guide yoke 
1% in. thick. What load could be carried by 
the filler block should the gear frame bolt 
be disconnected and the entire load carried by 
the plug welds?—K. А. C. 


A.—A typical plug weld is illustrated in the ac- 


0-9 
WS ARSE 
A typical plug weld 


companying sketch. The recommended design load as 
determined by test is as follows: 


PLUG WELDS 


Plate thick- Dia. (D) of Depth (d) Design load, 
ness, (t), in. hole, in. of plug, in. lb. per sq. in. 
ИКИ S кзы. ЕЧ 6.000 
ЗА ........ | e а in 10,700 
НЕА lb estes е К 13.500 
5А ed eras саса PARANE 16,700 
MEET Ое О 20,200 
ICE 1%: o dq a ыл. М 24,000 


The above loads are based оп a shear strength of 
13,600 Ib. per square inch of plug weld. The design 
load values given in the table are for one plug weld. 
Care must be taken that in combination with other 
plug welds or with other type of joints they are fairly 
well spaced and that the load distribution of the com- 
bination is taken into account. 


Dil Separators 


Q.—What methods are used for separating 
the oil from the exhaust steam of a locomotive 
where this steam is used for auxiliary heating 
purposes by mixing it with the water supply 
to the boiler? —HM. E. Е. 


A.—Various types of oil separators are used. The 
most common separators are those using the helico- 
centrifugal principle. The helix, located near the 
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inlet of the separator, gives the entering steam a 
whirling motion. Any oil or solid matter that is en- 
trained in the exhaust steam is thrown to the outer 
wall of the separator where it collects and runs to 
the sediment pocket from which it drains to the 
ground. 


Determining Tractive Force 


Q.—W hat amount of the weight on the driving 
wheels сап be safely assumed in determining 
the tractive force of a locomotive?—E. A. F. 


A.—The rated tractive force of a locomotive is 
normally taken as the cylinder tractive force which 
does not take locomotive weight into consideration. 
It is determined by the following formula: 


T =d X S X .85P 


ГА 
Where: 


T — Tractive force, lb. 

d — Diameter of cylinder, in. 

S — Length of stroke, in. 

P — Boiler pressure, lb. per sq. in. 
W — Diameter of driving wheels, in. 


The ratio or factor of adhesion is the weight on 
driving wheels divided by the tractive force and is 
usually about 4. The weight on the driving wheels 
is a factor in determining the adhesion to the rails 
and therefore it has an influence on whether the 
cylinder tractive force can be used effectively or 
whether the locomotive is "slippery." 


Lateral Motion Devices 


О.— Аге lateral motion devices applied to the 
front drivers of a locomotive to enable it to ne- 
gotiate the curves or to reduce flange wear? 


—RR. A. К. 


A.—The application of a lateral motive device to 
the front driving wheels of a road locomotive is gen- 


erally to reduce the tire flange wear by providing 
additional lateral movement to relieve the flange 
pressure when negotiating curves. On switching lo- 
comotives they are often applied to enable the locomo- 
tive to negotiate sharper curves in addition to 
reducing flange wear. 


Tank Water-Level Indicator 


Q.—What is the principle of operation of an 
air-operated tank water-level indicator? 
A.—There are various types of air-operated tank 
water-level indicators. The principle of operation is 
fundamentally the same for all types. The indicator 


or gauge in the cab is piped to within two inches of 
the bottom of the tank, the end of the pipe in the tank 
being left uncovered so that the pipe fills with water 
to the level of the water in the tank. A small source 
of continuous air supply is connected to the pipe. The 
air pressure inside the pipe builds up the pressure 
developed by the head of water in the pipe. This 
pressure, which is a measure of the volume of water 
in the tank, is transmitted to the indicator or gauge 
where, through a bellows and suitable linkage, it 
actuates the indicator pointer. The excess pressure 
in the air line escapes through the water and out to 
the tank vent. The pressure developed in the pipe 
varies directly with the height of water in the tank. 


Steam Locomotive Boilers 


Torch Backfire 


Q.—In handling oxy-acetylene equipment 

what is the cause of backfiring in the torch? 

—R. E. І, 

A.—This reaction may be either a backfire or 
a flashback. A backfire is a momentary extinguish- 
ment or momentary burning back of the flame into 
the torch tip. It is caused by touching the tip against 
the work, by particles entering the tip and obstructing 
the gas flow, or by overheating the tip. Sometimes 
the trouble will clear itself immediately and, if the 
work is hot enough, the torch will relight auto- 
matically. 

А flashback is the burning back of the flame into 
the tip of the torch or the ignition of an explosive 
mixture in one of the gas lines. A flashback сап 
and often does burn right back into the hose. The 
danger in the case of a flashback can be practically 
eliminated by understanding immediately what it is, 
what it does and what steps may be taken to remedy 
it. In case of a flashback, first put out the fire by 
closing first the torch oxygen valve and then the 
torch acetylene valve. Then wait a few moments to 
be sure the fire in the torch or hose has a chance to 
burn out. Flashbacks can be caused by improper 
pressures, distorted or loose tips or mixer seats, 
kinked hose, clogged tip or torch orifices or over- 
heated tip or torch. 


Number of Patch Rivets 


Q.—How can the number of rivets required 
for a diamond-shaped patch, for a given defect, 
be determined? —E. V. D. 


A.—The number of rivets required to ensure a 
rivet efficiency at least 16 per cent greater than plate 
efficiency is found from the following formulae: 

Value of metal lost 
Number of rivets = ————————— ————— — 
Shear strength of one rivet 
LXtXS: 


mL x 
D X .7854 X Ss 


x 11 


or N 1.1 


By George M. Davies 


Where 

N = Number of rivets required above and below 
crack 

t = Thickness of shell plate, in. 

L = Length of crack, in. 

D = Driven diameter of rivet or root of thread 
on patch bolt, in. 

S, — Tensile strength of shell plate, lb. per sq. in. 
(50,000 for carbon steel if actual tensile 
strength is not known.) 

Sg == Shear strength of rivet, lb. per sq. in. 
(44,000 for steel rivets.) 

Example: Calculate the number of rivets required 
above and below a crack 8 in. long in a carbon steel 
shell 75 in. thick, having driven rivets of 1% в-іп. 
diameter. 


Then L — 8 in. 
`$, = 50,000 


t= % in. 
Sg = 44,000 


D = 134 6 in. 


8 X .875 X 50,000 
N x 11 


— 1.18752 x .7854 X 44,000 


350,000 
= X 11 = 7.89 or 8 rivets 
48731 


т 


Welding Galvanized Steel 


0.—1з it practical to fabricate galvanized 
steel tank valve strainers by welding? Т. 
strainers would be made with one vertical and 
one circumferential seam weld.—R. V 


_A.—The welding of corrosion-resistant metals such 
as galvanized steel, which is a steel coated with zinc, 
is practical. Experience and investigations indicate 
that welding galvanized steel affects the strength or 
corrosion-resistant qualities much less than commonly 
thought. For all practical purposes its effect is neg- 
ligible, the reason for this is the fact that the zone 
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from which the coating or galvanizing appears to 
have been removed by the heat of the arc has little 
reduction in its corrosion-resistant properties. It is, 
of course, obvious that the heat of the arc will melt 
the zinc, and that some of the zinc goes off in fumes, 
a greater removal being next to the bead. But even 
this very small or narrow zone of what appears to be 
complete removal of the zinc, is not attacked as much 


as a non-galvanized steel. In the zone where the zinc 
is melted, and this zone may occur at some distance 
from the bead, the protection is not reduced. The 
extent of this zone depends upon the thickness of the 
plate and the current used. In the case of a tank 
well strainer using l& inch steel and single bead 
welding the effect of the weld upon the galvanized 
would be negligible. 


Schedule 24RL Air Brakes 


Service Lap Position 


Q-807—Describe this position at the brake valve. 
A.—When the pressure in the equalizing reservoir 
and chamber D is reduced the desired amount, the 
brake valve handle is moved to Lap position, thus 
stopping any further flow of equalizing reservoir 
pressure to atmosphere. As rotary valve 216 con- 
nects passage 16 to the exhaust passage in Lap posi- 
tion, air continues to discharge from the" brake pipe 
until the pressure has fallen slightly lower than that 
retained in chamber D, permitting the pressure in 
this and the equalizing reservoir to move the equaliz- 
ing piston to the right. The short end of lever 79 is 
rotated upward with the piston movement, thus al- 
lowing spring 83 to close the equalizing discharge 
valve as the piston moves to the right. 


Q-808—Does this piston movement vary? A.—Yes. 
As the piston movement is influenced by the rate 
at which the brake pipe pressure is reduced, the valve 
will close more slowly with a long train. 


Q-809—W hat determines the amount of brake pipe 
reduction? A.—The reduction of equalizing reser- 
voir pressure, regardless of the train length. 


Q-810—What is the purpose of this gradual stop- 
page of brake pipe discharge? A.—To prevent brake 
pipe pressure at the head end from being built up by 
air flowing from the rear, which action might cause 
some of the head brakes to kick off. 


Q-811—Describe lap position at the D-24 Control 
Valve. _A.—The auxiliary reservoir pressure is re- 
duced slightly below the brake pipe pressure by 
flowing to the displacement reservoir. Thus the 
service piston and graduating valve move to the left 
until the piston stem shoulder engages the slide 
valve, in which position the graduating valve blanks 
the service port n to cavity D in the slide valve and 
cuts off further flow of auxiliary reservoir air to 
passage 3c and the displacement reservoir. 


AUTOMATIC SERVICE POSITION 


Q812—What is the position of the release piston? 
A.—The release piston and its slide valve remain in 
service position, holding exhaust passage closed and 
the brake applied. 


Q-813—What action takes place in the emergency 
portion in Lap position? A.—When the brake pipes 
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pressure becomes slightly higher than that in the 
quick action chamber the emergency piston and 
graduating valve are moved to the right until the 
shoulder on the piston engages the slide valve. This 
movement opens the charging choke 22 between 
brake pipe and quick action chamber.. The graduat- 
ing valve blanks the vent port v in the slide valve, 
preventing further reduction of quick action cham- 
ber pressure. 


RELEASE AND RECHARGE AFTER 
SERVICE ÁPPLICATION— 


Q-814—Describe the action in this position. А.— 
During a service application, the emergency reservoir 
remains at the pressure charged previous to the ap- 
plication. When the brake valve handle is placed in 
release or running position, the higher pressure on 
the brake pipe face of the service piston forces the 
piston to release position. 


Q-815—What then takes place? A.—Port 13 is 
disconnected from cavity А and the exhaust port 
At, and connected to the auxiliary reservoir in the 
slide valve chamber through port Ё in the slide valve. 
Auxiliary reservoir pressure is thus present on both 
sides of the release piston. The piston spring then 
moves the piston to the right, the slide valve cavity 
connecting the displacement reservoir passage За to 
the exhaust passage 70. Port 19 is connected to port 
D in the graduating valve, thus emergency air from 
pipe 2 (in direct release) can flow through spill over 
plug choke 5, passage 19 and port B into chamber C 
to connect emergency reservoir and auxiliary reser- 
voir air. 


Q-816—What serves to prevent an overcharge as 
might occur in cvcling operation? A.—Direct release 
recharge choke 5 provides for this method. 


Q-817—What is the advantage of keeping the 
emergency reservoir pressure down? A.—This pro- 
vides a spillover for the quick action chamber. 


Q-818—Is there a possibility that charging the 
auxiliary reservoir from the emergency reservoir may 
result in moving the service piston to service position? 
A.—This is prevented by the graduating valve blank- 
ing port 19 at the initial movement toward service 
position, which cuts off the flow of emergency reser- 
voir air before the service piston can pick up the 
slide valve and move it to service. 


CAR INSPECTION AND REPAIR 


Dolly for Applying 
Air Brake Equipment 


A two-wheeled dolly for carrying and supporting 
AB cylinders, valves and reservoirs during their 
application to the car has been constructed by the 
shop forces at the Illinois Central car shops at Cen- 
tralia, Ill. The cart has a long handle on one end, 


34 Dia. pipé 
$ Ла. rod -~ 


Construction details of the lifting dolly for air brake parts 


while the other, or load-carrying, end is formed so 
that the parts may be rolled directly onto the cart 
where they are held in place for moving by the 
concave shape of this end. In hanging cylinders and 
valves the part is held against the top holding brack- 
et for lining up, inserting and tightening the hold- 
ing bolts. When applying the reservoir the dolly is 
maneuvered to place the reservoir holding brackets 
in place over the car bracket. 


Lifting dolly for carrying and hanging air brake parts 


The cart is made up of ?4-in. pipe, 5%-іп. rod, 
and bar stock 3% in. by 11⁄4 in. It is of all welded 
construction with an overall length of about 9 ft., 
a maximum width of a little over 21 in., and steel 
wheels 10 in. in diameter. 


Straightening 
Car Sides and Ends 


Two devices which expedite freight-car work at the 
San Bernardino, Calif, car shops of the Atchison, 
Topeka & Santa Fe, are shown in the illustrations. 
The first, used for straightening car sides, consists of 
a 15-in. I-beam, 15 ft. long, set in concrete and con- 
nected by chain at the top to a similar beam on the 
other side of the car. Each of these beams is posi- 
tioned 6 ft. 2 in. from the near rail and used, with 
suitable blocking and a jack, to straighten car sides. 
If necessary, heat may be used, although generally 
not required. In case the jacking operation is rela- 
tively heavy, the opposite side of the car may have 
to be blocked to prevent rocking. Also dependent 


Car side straightening device used at the San Bernardino 
shops of the Santa Fe 
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Portable device used in straightening bulged car ends and 
adjusting shifted loads 


upon the nature of the bend, blocking inside of the 
car may be necessary. 

А companion piece of equipment is a three-wheel 
truck equipped with a 16-ft. boom made of four 
214-in. angles, used for straightening bulged car ends. 
The larger wheels were taken from a baggage truck 
and applied to an A-frame which supports the boom 
by ier dala connection to a ratchet and drum with 
12-in. handle. With this device chained to the car end 
and the boom adjusted to the proper height, opera- 
tion of a Simplex jack at the lower end s the boom 
exerts sufficient pressure to straighten the car ends 
quickly and with relative ease. This device is also 
used for adjusting loads on open top cars which have 
become shifted in transit. 


Changes in the 
1949 Interchange Rules* 


Freight Car Rules (continued) 


Ко 18 
Sec. (c) Par. (1-a)—Modified by changing con- 


demning limit in knuckle side wall of coupler from 
10 to 15 in., and providing that when cracks extend 
beyond the shaded area the coupler body is con- 
demned and must not be reclaimed by welding. 
Figure D revised to conform with Fig. 9 of Rule 23. 
This change removes conflict in condemning and 
reclamation rules. 


Rute 19 


New Item 21 added to prohibit application of non- 
A.A.R. Standard journal box lids. 


RULE 20 


New note added to Fig. 3 to provide an alternate 
design of coupler shim which can be more readily 


applied. 


* An interpretation of the A.A.R. Rules of Interchange effective Janu- 
ary 1, 1949, presented at a meeting of the Car Foremen’s Association 
of Chicago, by R. W. Hollon, mechanical inspector, Chicago, Burlington 
& Quincy. 
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Кие 23 


Sec. B—New note added following third item, 
“Bolsters, Cast Steel’ and following 51st item, “Truck 
Sides, Cast Steel" advising welding practices per- 
mitted are confined to castings of Grade B Steel. 
Thirtieth item, *Hand Brakes, Geared” modified to 
indicate parts of the hand brake that may or may 
not be welded. 


Кие 30 


Sec. B Par. (1)—Third item revised to include 
first and subsequent reweighing periods for type 
“LO” covered hopper cars. 


RULE 32 


Interpretation No. (1)—Modified by addition of 
words "or other parts of car" to clarify intent car 
owner is responsible, providing no other Rule 32 
condition involved, for damage caused by passing 
over other parts of car as well for such damage 
caused by passing over coupler, as shown in Sup- 
plement No. 1. 

Interpretation No. (8)—Modified by addition of 
words, "except as provided in Rule 33", in answer 
to clarify intent and eliminate conflict with Rule 33. 


Кие 36 


Note following Par. (13), with respect to defect 
cards printed in red ink, eliminated account no 
longer necessary. 


Кие 60 


Interpretation No. (4)—Added, as shown in Sup- 
plement No. 1, to definitely determine expiration 
date for periodic C.O.T. & S. of air brakes. 


RuLE 66 


Par. (g) (2)—New last sentence added providing 
penalty for failure to repack all boxes, as shown in 
Supplement No. 1, and stencil car, when old packing 
date is between nine and fourteen months and 
wheels changed or other work performed, which 
necessitates removal of packing from four or more 
boxes. 


Interpretation No. (5)—New added, as shown іп 
Supplement No. 1, setting up basis of determining 
expiration date for periodic repacking of boxes. 


Rute 66-A 


New rule added to provide for periodic inspection 
and lubrication of freight car journal roller bearing 
units. Full compliance with these requirements is 
important. Also new note added providing for use 
of grease approved by roller bearing manufacturers 
until A.A.R. specification for roller bearing grease 
is adopted. 


Кое 70 


Sec. (a) —The first five paragraphs in former rule, 
covering substitution of wheels, have been consoli- 
dated into a table, which specifies whether or not the 
substitution constitutes improper repairs. No change 
made in principle, except to revise former paragraph 
(5) to permit substitution of cast steel wheels for 


«ast iron wheels as proper repairs. The second hand 
value of cast steel wheels is based on second hand 
value of cast iron wheels per Note following item 
193 of Rule 101. Former three paragraphs (d) (1), 
(2) and (3), pertaining to substitution of M.W.W. 
steel wheels for cast iron or 1-WW steel wheels 
standard to car and substitution of 1-W.W. Steel 
Wheels for cast iron wheels standard to car, account 
owner's responsibility, and charges permissible for 
such substitution, consolidated in new paragraph 
(4), for easier reference. 

Par. (f) —Modified to provide charge, in case of 
exchange of wheels account handling line responsi- 
bility, on basis of second hand value of 1-W.W. steel 
wheels when multiple wear, 1-W or 1-WT wrot steel 
wheels are substituted for each other and on basis of 
second hand value of cast iron wheels when steel 
wheels are substituted for cast iron wheels standard 
to car, except when substitution is made in accord- 
ance with stenciling *New Std" per Rule 16, full 
charge for wheels applied is permissible. 

Interpretation No. 1—Modified to clarify intent 
charge for steel wheels applied to a car not stenciled 
to indicate steel wheels standard to car, must not 
exceed new value of cast iron wheels in case of own- 
ers defects, or second hand value of cast iron wheels 
in case of handling line defects. 


Кил 83 
This rule eliminated, as shown in Supplement No. 
l, because Rule 3 prohibits interchange of cars 
equipped with double plate cast iron wheels. Also 
wheel symbols, on page 170, modified accordingly. 


Ки 84 


Modified to clarify intent that delivering line re- 
sponsibility for cut or damaged journals applies 
only to friction bearing units, and that responsibility 
for failure of roller bearing units is governed by con- 
ditions specified in Rule 85. 


Rute 85 


New second paragraph added which makes car 
owner responsible for failure of roller bearing units, 
except when they occur, due to defects or overheat- 
ing, when stenciling indicates periodic lubrication 
date is more than 12 months old, no date on car, 
or date illegible. 


Ки 86 


Table on Page 174, covering "Standard Axles, 
Limits of Wear and Dimensions, New", and first two 
notes following revised, as shown in Supplement No. 
l, to conform to similar table in Wheel and Axle 
Manual. Limits of wear at center of axle (column 
K) revised, effective January 1, 1949, to allow same 
limits of wear which were in effect prior to August 1, 
1948. Care must be taken to avoid scrapping axles 
unless worn beyond the new limits specified. 


Ки 87 


Interpretation No. (1) —Modified to clarify intent 
splicing of refrigerator car sheating constitutes tem- 
porary repairs, same as for box cars, and for which 
no charge is permissible or defect card due in case 
of owner's defects; in case of handling line responsi- 


bility issue defect card for labor and material to 
standardize repairs. 


Rute 88 

Interpretation No. (6) —This was formerly Inter- 
pretation No. (8) in Rule 101, advising that applica- 
tion of wrong size cross rod or draft spring to Card- 
well friction draft gear constitutes wrong repairs, 
and is transferred to Rule 88 for easier reference. 

Interpretation No. (7) — New added to provide 
charges and credits when substituting a friction draft 
gear and AAR Standard yoke for a missing Waugh- 
mat Twin Cushion gear and yoke. If non-approved 
Íriction draft gear applied, charge on basis of scrap 
value at Мс per pound, yoke to be charged on basis 
of new or second hand value per Rules 101 and 104; 
if approved friction gear applied, charge on basis of 
new or second value, per Rule 101 as specified in 
Rule 17, Section (i). 


RULE 91 
Sec. (b) and (c) modified, as shown in Supple- 
ment No. 1, to prescribe time limit for taking excep- 
tions to charges in car repair bills and to expedite 
payment of such bills. 


RuLeE 93 


Third paragraph modified to require separate 
statement in bill for periodic lubrication of journal 
roller bearing units. 


Rute 95 


Third paragraph, with respect to missing draft 
gears, modified by elimination of word "Friction". 


Par. (c-2) modified, as shown in Supplement No. 
1, with respect to scrapping at expense of car owner. 
except as provided in Rule 68 and in case of wheel 
broken in derailment, cast iron wheels of double 
plate design, wheel without weight cast thereon or 

low nominal weight. Repair cards must show 
“D.P.”, "No Cast Weight", or “Below Nominal 
Weight" to justify scrap credit. 

Sec. (i) Раг. (1)—Allowances for service metal 
on one-wear wrot steel wheels reclaimed by turning, 
increased to conform to current prices. 

Interpretation (4)—Second note modified, as 
shown in Supplement No. 1, by eliminating reference 
to double plate cast iron wheels, as such wheels are 
prohibited in interchange. 


Rute 101 


Material prices modified in accordance with cur- 
rent price quotations. This rule has been completely 
revised for the purpose of simplification by elim- 
inating obsolete items, necessary modification of 
other items to bring them in line with present day 
standards of car equipment, consolidating and group- 
ing of items directly related, inclusion of Piece No. 
reference for air brake details and charge and credit 
columns for these items. New items and notes added. 
The changes are too numerous to report in detail, 
however particular attention is directed to the fol- 
lowing items: 

Items 46 and 47—New notes added which specify 
charge for service and emergency portions damaged 
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by fire when renewed on authority of defect card 
and require brakes be С.О.Т.& S. at the same time 
to justify charge. 

tem 54—New added to provide charge for release 
valve complete, also new note added which requires 
piece numbers on repair card when separate parts 
are renewed. 

Items 104 to 105-B Box Lids—Former items 104 
and 105 eliminated account these lids of obsolete 
design. Former item 104-B renumbered 104 and 
material portion of allowance penalized 50 per cent 
of price new. Item 104-B modified to indicate Janu- 
ary 1, 1936 specifications and material portion of 
allowance for all sizes; except 12 inch, penalized 25 
per cent of price new. New items 104-C, 104-D, 
105-A and 105-B added to provide allowances for 
box lids per current A.A.R. 1947 Specifications. For- 
mer item 105-A renumbered 105 and modified to 
indicate per January 1, 1936 specifications and ma- 
terial portion of allowance for 8, 9 and 10 inch sizes 
penalized 25 per cent of price new. 

Item 152—New second note added to provide basis 
of charge for doors of obsolete design for which 
allowances are not specified. 

Item 169-J—New added to provide charge for pe- 


riodic lubrication of roller bearing units. 


Rute 104 
Sec. (i)—New item 7-A covering coupler yoke 
back filler when applied second hand must be charged 
at 50 per cent of value new. 


Кое 107 

This rule completely revised and rearranged by 
eliminating obsolete items and modifying others, sim- 
ilar to revision of Rule 101. New item 1 provides 
that charges for items of wood car repairs not in- 
cluded in current Code of Rules shall be in accord- 
ance with allowances specified in the 1948 Code of 
Rules, therefore the 1948 Code and Supplement No. 
l thereto must be retained to obtain these charges 
when necessary. А number of items have been 
modified, some as shown in Supplement No. 1, and 
relocated for easier reference. 


Rute 111 

Пет 15—Allowance for C.O.T.&S. of AB and 
AB-1.B air brakes increased. 

Item 15-A—Modified to include the cleaning, lu- 
bricating and repairing of the selector and safety 
valves of the AB-1-B brakes equipment. 

Item 15-B—New added to provide charge for 
cleaning, lubricating and repairing quick service 
valves, types A-s or A-2-A, either separately or in 
connection with Item 15-A. 

Item 15-C—New item added to provide charge for 
cleaning and repairing signal valve either separately 
or in connection with Item 15. 

Cleaning and repairing of quick service valves and 
signal valves must be recorded as separate items on 
billing repair cards. 


Ки 112 
Sec. B—Per pound prices in tables following para- 
graphs 1 and 8 modified, as shown in Supplement 
No. 1. New last sentence added to Par. 3 pertaining 
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to settlement of destroyed cars on reproduction cost 
basis when the applicable cost factor covering period 
in which car is destroyed has not been published. 
Sec. J—Modified, as shown in Supplement No. 1, 
to include metal drop end gates, steel side and end 
doors, if in serviceable condition, among other items, 
car owner may request return of from destroyed cars. 


Ко 120 


Sec. (g) —Second paragraph modified to include 
metal drop end gates, steel side and end doors, if in 
serviceable condition, as items car owner may re- 
quest return of from cars dismantled on foreign 
roads, as shown in Supplement No. 1. 


Rute 122 


Interpretation 7—Modified to include Waughmat 
Twin Cushion draft gears and yokes as material re- 
pairing line must furnish unless substitutions are 
made as authorized in Rule 17. 

Interpretation 8—Modified to clarify intent with 
respect to furnishing parts made of high tensile steel. 


Passenger Car Rules 


RULE 2 
Sec. (e) and ({)—Effective dates with respect to 
application of cardboards or receptacles for defect 
cards and application of brake shoe spark shields 
extended to January 1, 1950. 


RULE 7 

Sec. (e) Par. 4—Modified to provide handling line 
responsibility for failure of roller bearing units due 
to overheating when stenciling on car indicates pe- 
riodic lubrication is 15 or more days over date. Re- 
ports covering such failures should show last stencil 
date. 

Sec. (f) Par. 13—8Second Note—Effective date ex- 
tended to January 1, 1950, with respect to penalty 
for substitution of untreated for heat treated wheels. 

Sec. (h) Par. (1-a) —Modified by changing con- 
demning limit of cracks in knuckle side wall of 
couplers from 10 to 15 inches, as shown in freight 
car Rule 18. 

Sec. (1) —New second paragraph added to provide 
for periodic lubrication of journal roller bearing 
units, stenciling and billing therefor. 

Table, Page 327, covering A.A.R. 1940—design 
passenger car axles modified, as shown in Supple- 
ment No. 1, to conform to similar table in Wheel 
and Axle Manual, and dimensions of wear limits 
of center diameter modified to those in effect prior 
to August 1, 1948. 

Table, Page 328 covering tubular axle—Modified, 
as shown in Supplement No. 1, to conform to similar 
table in Wheel and Axle Manual. 


Rute 8 
Interpretation (1)—Modified to provide disposi- 
tion of buffer details removed from passenger equip- 
ment cars, as shown in Supplement No. 1. 


Rute 10 
Item 2—Modified by including periodic lubrica- 
tion of roller bearing units as an exception, thus mak- 
ing such expense owner’s responsibility. 


RULE 13 
Sec. ( b) —Sixth item modified to exclude periodic 
lubrication of journal roller bearing units, as an 
item for which no labor or material may be charged. 


Ки 18 
Second Note—New last sentence added to provide 
for settlement of destroyed passenger cars when cost 


factor covering period in which destroyed has not 
been published. 


Ки 21 

New items 20-L and 20-M added to provide charge 
for quick service valves, types A-2 or A-2-A and 
signal valves, cleaned, repaired and lubricated, 
whether or not in connection with periodic attention 
to air brakes. Repair card must show these items 
separately from C.O.T.&S. of brakes. 

First note following item 27, modified to coincide 


with item 168 of Freight Rule 107. 


RULE 22 

Item 21-A—New added to provide charge for 
periodic lubrication of journal roller bearing units. 

Item 41-(a) Notes 1 and 2—Modified, as shown 
in Supplement No. 1, with respect to charges and 
credits for steam connectors. 

Note 4—Added, as shown in Supplement No. 1, to 
clarify intent charge can not be made for both 
terminal heating and precooling for same departure 
of car. 


Device for Magnaflux 
Testing of Couplers 


A relatively simple device which helps greatly in the 
Magnaflux testing of couplers at the San Bernardino, 
Cal., shops of the Santa Fe is shown in the illustration. 
It consists simply of a welded steel frame with two 
rotating heads between which the coupler is secured 
(after the Magnaflux coil has been applied) and easily 
rotated by hand dependant upon Mich side of the 


Easily rotated coupler support used їп Magnaflux testing 


coupler head or shank is to be inspected. The rotating 
head at the left is mounted on a small air cylinder 
piston which enables it to be withdrawn when neces- 
sary to change couplers. 

А well-shaded spot light gives excellent illumination 
directly on the coupler side which is being inspected 
where a light sprinkling of Magnaflux powder im- 
mediately shows up any small crack or flaw in the 
steel liable to progress in size and cause failure. 

The РАГА advantage of this device is that it 
brings the coupler inspection up to a level which is 
most convenient from a visibility standpoint and then 
the coupler may be easily revolved and inspected in 
a fraction of the time formerly required. 


A.W.S. Forum 
On Welding Practices* 


Q.—I would like to know how you can fit up sides 
on the side of a freight car to a 34 in. cambered sill? 
How can you put the side in straight? The railroad 
company calls for certain cambers in your center sill, 
and yet you have a line of holes to fit. It just doesn't 
make sense to me. I know an answer to it but it 
isn't quite a legal way to do it. 

A.—The camber is put in the A.A.R. center sills 
according to the weight of the car so that when the 
weight of thé car is deposited on the sill it would 
straighten itself out. 

It is a very desirable situation but we find in 
practice that they don't come out straight. 


Q.—I would like to discuss another topic—that of 
requiring that castings, such as side frames, couplers, 
and yokes, be normalized after welding of cracks. 
Is normalizing necessary to the successful operation 
of such a welded part? 

A.—I believe that what is more important than 
normalizing would be to get a good quality of weld. 
If the weld quality is poor I don't believe that any 
normalizing ог stress-relieving treatment would 
improve the job. 

Stress-relieving, I think, is primarily a question 
of analysis of material. If we have a low carbon 
or low manganese steel, the only reason that I would 
stress-relieve it is when a lot of machining must be 
done. I believe I could build a Diesel engine block 
without stress-relieving and the only reason we 
stress-relieve is because of machinability. In a block, 
for instance, the normal practice is to take two cuts 
out of the bores, and if you took five cuts and it 
took gradually all the way through, and your stresses 
were all balanced right, I do not think you would 
have to stress-relieve, but it would not be economical. 
So it is more economical to stress-relieve and do 
fewer cuts. Therefore, if you know the analysis 
of your steel, you can repair and salvage steel cast- 


* A continuation of an abstract of the discussion at an open meet- 
ing of the Railroad Welding Committee, American Welding Society, 
on October 26, 1948, at Philadelphia, Pa. The first installment ap- 
peared in the January, 1949, issue. This installment concludes the 
discussion on freight car welding. 
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in . H 
gs or weld ordinary steel without stress-relieving 
and do even 


quite a lot of welding on it, provided 
you haven't got machining to Worry about 

Q.—As I understand, Rule 23 calls for not stress- 
relieving but normalizing to 1,500 or 1,600 deg. F., 
whereas stress-relieving I believe is at 1,100 deg. F. 
What would you say about normalizing? 

A.—l think that when you go beyond the critical 
range, that is generally classified more as annealing. 
In other words, you change the grain structure. Їп 
general practice that only comes into the question 
when you have materials above the point 35 per cent 
carbon range, in which there is a definite effect on 
grain structure due to the welding. That is the only 
time you have got to bring an annealing operation 
into the picture. All others can be stress-relieving; 
just relieve stresses instead of changing the grain 
structure. 

I am inclined to think, myself, that normalizing 
some of the castings is very beneficial, but it would 
be beneficial regardless of whether the casting was 
welded or not. What I would like to develop here 
is the opinion about the actual necessity for that 
normalizing treatment after the welding. 

I looked into the thing at one time because some 
steel castings were breaking for which there seemed 
to be no particular reason. Someone had done some 
welding repairs on it. 1 tackled it from the angle 
of impact value and found, taking the tensile piece 
out of it—that is, pieces that were not normalized 
or stress-relieved after you had done some welding— 
that you still got favorable test results. But when 
you made an impact test, the izod ran down to five 
or six foot-pounds for the same material. Normal- 
izing the same material, at 1,150 deg. heat seemed 
to do a good job. In freight car equipment partic- 
ularly, which is subject to the stresses and bang- 
arounds that we have, it is well warranted to put it 
through a normalizing or stress-relieving operation. 

Q.—Which heat treatment did you refer to? 

A.—Normalizing, of course, is mandatory. In 
this particular case carbon ran about point 20 to 22. 
Your izod values were comparable, whether it was 
heated to the 1,150 or the 1,650 deg. F. Either 
one apparently would do the job. It is quite a 
research problem that someone might dig into. 

— There is one more problem which involves 
Rule 22 in the A.A.R. interchange rules, and that is 
the matter of applying splice plates where a side sill 
or center sill has been broken. The rule requires 
that a relatively long splice plate, three feet or SO, 
be applied to that part. What is your opinion about 
that requirement? »" 

A.—1 think that the splice plate could be elimi- 
nated, because if the welding is done the way it is 
supposed to be, that plate could be removed. 

Q.—In side sills we weld !5-in. material together 
and put a plate under it, and we go into the engine- 
house and weld a locomotive frame that is 5 in. by 
8 in. with a butt weld. How about that? 

А.—1п butt joints, one of the problems is that you 
are liable to have a concentration of stress due to 
the contraction of weld. The smallest crack might 
produce a complete failure. It isn't a question of 
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making a sound weld but it's a question of a stress 
causing a crack, particularly in butt joints. 


Summary 


We have often mentioned Rule 23 in the discus- 
sion of freight cars. Rule 23 is the bible that тай. 
road repair people have to live with to maintain their 
cars. The rule in the past has been pretty restrictive, 

It is the purpose of the A.A.R. to begin to make 
this rule permissive, and in doing so there are certain 
obstacles that have got to be overcome. The rail. 
roads have got to be the leaders in giving the A.AR. 
something to look at to prove that they are in a po- 
sition today to lift some of these restrictions. 

One of the big holdbacks is that today our freight 
car equipment is entirely new in most railroads. We 
have gone through a period where there was a lot of 
old equipment that didn't warrant repairing, and we 
are beginning to see new equipment with the ma- 
jority of it being pretty near 100 per cent welded. 
We would be able to perform a satisfactory repair 
job on these if we could get them into a modem 
welding shop, but there are some outlying shops 
where they didn’t know where to start and stop. 

The first thing we have got to do is to sell manage- 
ment on the fact that welding is here to stay. We 
have got to have the equipment; we have got to have 
the materials and the personnel that is going to have 
the know-how to do it. There is only one right way 
to do that on most major railroads, and that is to 
head welding up under one man who is going to 
keep abreast of what is going on. Depending on the 
size of the railroad, that information has got to be 
put out in the field. 

The second step is to educate engineering people. 
We sometimes have a major repair operation on 
welded car. Draftsmen prepare drawings but they 
do not always appreciate what is involved in trying 
to make a weld repair. They don't see how you are 
going to get at it to make these welds, how you are 
going to make a 100 per cent weld. Taking the 
riveted car and simply doing some welding on it's 
out. You've got to get engineering people educated 
to the welded design. Ж 

The next step is to qualify the men on the jo 
that are actually doing the work. At those outlying 
points those are the fellows who have got to x 
watched because they are not doing welding s 
day. We have also got to furnish the outlying рот 
with proper equipment. We give him some кол 
down equipment and expect him to do a ү D 
Again, it is up to welding supervision ы m "i 
agement the idea that they have got to have 
equipment to be able to do a job. Ет 

Then there is a final checkup. There ei ak 
welding jobs done that we think are e ean p 
time—there is a question about that. We 2A 
to know the results. It is up to welding ae й 
on the railroad to take what steps 1t 2 Vei 
Rule 23 to be eliminated—that is, to take the 
tions out of it, to get it to the point where a 
welders with the equipment and the ди e rail 
a job, can really go out and do welding d of bul 
roads comparable to that which is requir 
ers in building the cars. 


ELECTRICAL SECTION 


The Pennsylvania's bat- 
tery-operated bridge at 
East 96th street, Chi- 
cago 


Battery Avoids High 
Power Load Peak 


To supply an inexpensive source of peak power, the 
Pennsylvania Railroad employs a 240-volt battery for 
raising its East 96th Street bridge in Chicago. Peak 
demand is so far above normal that the battery instal- 
lation is less costly than utility rates based on actual 
electrical consumption and peak demand. Аз many 
as 30 bridge raisings per 24 hours, each lasting about 
six minutes and drawing an average of 400 amp., not 
including the break-away power surge, are powered 
by the battery. Each of the twin spans is 217 ft. long 


The 120-cell battery— 
The load demand for 
lifting the bridge is 
about 50 kw. — The 
maximum charging de- е 
mand is less than 10 срд е 

kw. tee” 
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and must be raised a vertical distance of 98 ft. 

To supply this energy, a new installation of 120 
Gould rubber-jar cells was recently put into operation 
to replace a previous Gould battery, transferred to 
supply power for another bridge. Each 29-plate cell 
has a capacity of 1,680 amp.-hr. at the 8-hr. rate of 
discharge. The 51,000 lb. installation rests on rub- 
ber- and wood-strip insulators supported on an ele- 
vated concrete floor. 

The battery is charged by a 10-kw. motor generator 
set. The float method of charging is used, with 2.15 
volts per cell or 258 volts for the entire 120-cell bat- 
tery. The current supplied to the battery during 
charge will vary according to the state of discharge 
of the battery, and will range from 0.5 to 30 amp. 
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Virginian Electrics Meet 
Performance Requirements 


By Jack Hause* 


Motor-generator type locomotives operate in same train with con- 
stant-speed units and also serve to improve time freight schedules 


= 
Е OUR motor-generator type electric locomotives 
have now been in service on the Virginian for more 
than a year. They were purchased to handle increases 
in both coal traffic and manifest freight, and also, to 
allow for the making of class repairs on some of the 
original locomotives, which have now been in service 
for 24 years. 

The locomotives were designed and built to meet 
the railroad’s functional specifications, and were de- 
livered by the General Electric Company early in 
1948. Additions are also being made to the railroad’s 
power plant at Narrows, Va., to meet the increasing 
demand for power. 

The original locomotives are of the split-phase type 
using induction motors and having running speeds 
of 14 and 28 m.p.h. Acceleration to these speeds is 


The Virginian’s power plant at Narrows, Va. 
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accomplished by means of water rheostats connected 
to the wound rotors of the traction motors. 

The new locomotives are variable-speed units, 
changes in speed and power output being accom- 
plished by controlling the field of the main generator. 
In spite of these basically different characteristics, 
the old and the new locomotives are used together 
for hauling 6,000-ton trains up the Virginian’s 14- 
mile, 2 per cent grade. 

A profile of the electrified section is shown in one 
of the illustrations. The major movement of loads is 
eastbound, with empties moving westbound. Nor- 
mally, two locomotives (one head-end and one 
pusher) take a 6,000-ton train from Mullens to 
Clarks Gap. Here the train is filled out to 9,000 tons 


*Locomotive & Car Equipment Divisions, General Electric Co. 


A motor-generator type locomotive at the front and an induc- 
tion- motor type locomotive at the rear of a 6,000-ton train 


and taken from Clarks Gap to Roanoke by one loco- 
motive. Empties are moved westbound in 3,000-ton 
trains by one locomotive from Roanoke to Mullens. 

When used alone, the new locomotives can be oper- 
ated over some sections of the line at speeds up to 
35 m.p.h. Intermediate speeds between 14 and. 28 
m.p.h. are also made possible by flexible control and 
high regenerative braking capacity. In some cases, 
trains are brought to a complete stop by means of 
regenerative braking alone. 

In the movement of tonnage trains, speed is not the 
controlling factor, but in the case of time freights 
where road speed is of more importance, the new 
locomotives can effect a reduction in running time 
over the electrified section of one hour and twenty 
minutes, including all time required for meets and 
operating delays incidental to regular performance. 

Inspection requirements are simple and the locomo- 
tives can be turned in fifteen minutes. When neces- 
sary, a complete truck can be changed-out at a ter- 
minal in one and one-half hours. Sand is used only 
for starting on heavy grades, and the weight com- 
pensating feature, which allows for weight shift on 
the two axles of a truck during acceleration, is 
seldom used. 

The motor of the motor-generator set functions as 
a synchronous condenser, and under conditions of 
regular operation, the new locomotives effect an im- 
provement of 10 to 15 per cent in system power fac- 
tor, and an increase of contact line voltage. 

Average mileage for all electric locomotives is 
about 60,000 per year. Approximately 25 per cent of 


power used for hauling trains is returned to the line 
by generation. 


The New Locomotives 


The new locomotives are streamlined for pleasing 
appearance and are of the most modern design. Spe- 
cial attention was given in design to use standard 
items of apparatus where possible. The outstanding 
item of this nature is the traction motor which is a 
duplicate of those in widespread use on large Diesel- 
electric road locomotives. The proper application of 
such standardized items results in lower costs and 
better service to the railroads. 

Each locomotive consists of two cabs and each 
cab is mounted on four two-axle swivel trucks (a 
total of eight trucks for each locomotive). The two 
halves of the locomotive are exact duplicates, and are 
permanently connected at the inside ends. A vesti- 
buled walkway provides easy passage between cabs. 

The locomotives operate under an overhead con- 
tact system, taking a.c. energy at 11,000 volts, single 
phase, 25 cycles. 

This a.c. power is converted to d.c. power on the 
locomotives by stepdown transformers and syn- 
chronous motor-generator sets. The d.c. power is 
distributed to 16 series-wound, axle-hung traction 
motors geared to the driving axles by single-reduc- 
tion gearing. 

The locomotives have two control positions and are 
arranged for full operation from either end. 

Arrangement is made for regenerative braking 
using the traction motors as generators. Thus, dur- 
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ing electric braking, the locomotives feed energy back 
through the motor-generator sets and transformers to 
the contact system. 

А summary of dimensions and characteristics is 
shown in Table I. 

The locomotive cabs and cab underframes are fab- 
ricated from steel sheets, plates, and shapes by weld- 
ing. The weight of the cabs and included apparatus 
is carried through the center sills and span bolsters 
to the truck center plates. There are no loading pads. 

Each cab is divided into three principal sections— 
the nose compartment, the operator's compartment 
and the apparatus compartment. 

The apparatus compartment has hatchways in the 
roof for removal of major equipment items for repair 
and maintenance purposes. The nose compartment 
has a removable plate, fitted and bolted to the outside 
Íront end for the same purpose. 

The nose is re-enforced with collision posts for pro- 
tection to the crew and equipment in the event of 
collisions. 

Each cab is carried on two cast-steel span bolsters, 
each of which is carried on the center plates of two 
cast-steel trucks. There are four span bolsters and 
eight two-axle trucks per locomotive. The two outside 
end-span bolsters carry draft rigging and pilots on 


Running- gear as- 
sembly of one cab 


TABLE I—PRINCIPAL DIMENSIONS AND CHARACTERISTICS OF 
THE VIRGINIAN ELECTRIC LOCOMOTIVES 


Wisel artengéebegil o овоа pae egal bbc dere 
Total weight, 1Ь............. ФТТ 
Weight on drivers, 1Ь..... 
Number of driving axles. . 
Weight per driving axle, lb. 
Continuous rating: 
Horsepower at rail... 20.0.0 isses eee 
Tractive ЮРРИ у» ida Quaeso, 3a nio hA ered Theo 


Speed. THs vs аад» ке a (rione ba opea riot Qaae ine d 

Adhesion, per cent. 521г У МАА e rr e à 
Starting tractive force at 26 per cent adhesion, 1Ь...... 260,000 
Maximum operating speed, т.р.һ................ 50 
Length, overall, between knuckles........... ai fe 150 ft. 8 in. 
Total wheel EROA EN TETEE ene z 133 ft. 10 in. 
Rigid wheel Base: cinn a a ESEE 9 ft. 0 in 
Widthoverall..-22.24,4 т» да элда ыйан» Merito er ре ма 11 ft. lin. 
Height over pantograph, locked down й 16 ft. 3 in. 
Driving wheel diameter. .... 42 in. 
Number of traction motors. . 16 
Gear ratio................. 10/17 
Contact line voltage (nominal) 11,000 

аве овал УОНА 
СУС: паана а аа обез аат оте Dass ea А 25 
Air-brake equipment—straight and automatic. ....... 8-EL 
N of air сотргеззогв......................... 4 
Total capacity of air compressors, c.f.m.............. 600 
T of control—electro-pneumatic................- PCL 
Electric braking. ............. bade oe e e nt En Regenerativ 


their outer ends. They are connected to the inside 
span bolsters, under the center of each cab by pin 
and ball-and-socket articulation joints. The two in- 
side-end span bolsters are connected between cabs by 
a solid steel draw-bar and radial buffer. 

One span bolster under each cab has a fixed center 


A. 


. Auxiliary motor-alternator-generator set 
B. Main control station 

C. No. 1 control compartment 

Equipment blowers 


E. Synchronous motor 
F. Traction generator 
G. Traction generator 
H. Regenerative exciter 


General dimensions of one of the two-unit Virginian electric locomotives—The right- 
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Simplified power-circuit diagram for one cab 


plate while the other has a longitudinally sliding cen- 
ter plate. 

АП draft and buffing forces are transmitted through 
the span bolsters. Each truck center plate transmits 
only that part of the locomotive tractive force due to 
the two driving axles in that truck. 

All trucks are duplicate and are interchangeable 
between locomotives, and also between truck posi- 
tions on a given locomotive. This permits maintain- 
ing spare trucks complete with traction motors, etc., 
for quick replacement of any truck on any of the 
бт осон өз. The trucks are so arranged that all 


150' в" 


Truck assembly 


connections (cables, sand pipes, air-brake hoses, etc.) 
between the cabs and the trucks can be disconnected 
and reconnected in a minimum amount of time. This 
permits dropping any truck on a hoist table for quick 
replacement. 

Each truck frame is a unit steel casting. The truck 
transom and pedestal jaws are cast integral with the 
frame. Twin equalizer bars of solid steel rest at each 
end on the tops of the journal boxes and carry the 
truck frame through combination coil and leaf 
springs. The journal boxes are equipped with roller 
bearings. The axle-hung traction motors have coil 
spring nose suspension. Wheels and gears are solid 
steel, and are pressed on solid forged-steel axles. 

The approximate weight of principal components 
are as follows: 


2 cabs complete ....................... 262 tons 
2 outside end-span bolsters with pilots.... 33 tons 
2 inside end-span bolsters with draw bar.. 29 tons 
8 trucks complete with motors, etc. ...... 176 tons 

Total locomotive weight ............ 500 tons 


Control and Protective Devices 


The control provides ultra smooth locomotive per- 
formance. There are no series-parallel transition 


34'6" 
1. Main exciter M. No. 2. control compartment 
J. Equipment blowers М. Air compressors 
K. Transformer O. Traction Motor 
‘L. Oil Circuit breaker P. Gear case 


38' e] 


Q. Span bolster 
R. Articulation pin 


hand cab and part of the running gear are cut away to show the location of apparatus 
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bad 
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| 
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Power transformer 


points over the entire speed range of 0 to 50 m.p.h. 

The most desirable use of the traction-motor and 
generator characteristics is made by selective opera- 
tion of the traction motors as either self- or sepa- 
rately-excited machines. This permits optimum use 
of power for motoring or for regenerative braking at 

uced traction-motor field excitations. 

Driving-wheel slippage is held to a minimum by 
permanent parallel connection of all traction motors. 
Selective weight-shift compensation is provided for 
further protection against slippage for starting, es- 
pecially with heavy trains. This weight-shift com- 
pensation is obtained by reducing the field excitation 
and are wae the voltage of the traction gener- 
ators supplying power to the traction motors geared 
to the leading axles of each truck. 

The master controllers, push buttons, valves, in- 
struments, gauges, indicating lights, etc., are con- 
veniently located in the operator’s cab. Strong, rigid 
support is provided for all control devices, control 
wiring, and power cables. Special attention was given 
in the locomotive design to the desirability of having 
all devices conveniently located for ease of inspection 
and maintenance. 

The high- and low-voltage, 25-cycle apparatus is 
protected by a primary protective relay. This relay 
detects electric grounds, overload, and short circuits. 
It has two trip positions. The first position opens the 
auxiliary circuits, and removes the auxiliary load 
from the main transformer. If this does not clear the 
fault, the relay automatically goes to full trip posi- 
tion and opens the oil circuit breaker, thus de-ener- 
gizing the entire locomotive. 

The traction motors are protected by high-speed 
circuit breakers and overload relays. The auxiliary 
apparatus is protected by the usual ‘thermal and mag- 
netic devices. 
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PARTIAL LIST OF SPECIALTIES ON THE VIRGINIAN 
eor ded LOCOMOTIVES 


Headlights............. Pyle National Co , Chicago, a 

Wi icles Mr sehen tes Hunter Sash Co., Flushing, N 

Windshield Wipers... .. . C. ^. Sprague Devices, icis City, Ind. 
Windshield Defrosters. . . General Electric Co., Schei N. Y. 


Windshield Wings.. . Prime Manufacturing Co., посіабу N- Wisc. 


Sun Visors............. Fulton Company, Milwaukee, Wisc. 

Side Windows.......... O. M. Edwards Co., Syracuse, 

Seats, Cab............./ American Seating Co., Grand Rapids, Mich. 
Horns..... "rem The Leslie Co., Andhurst, N 

Cab Heaters.. ... `` “General Electric dy N. Y. 
Door [юсЁв............/ Adams & Westlake Co., Elkhart, Ind. 
Inspection Card Holders.. Adams & Westlake Co., Elkhart, Ind. 

Storage Batteries... .... Electric Storage Battery Co., Кады рыш; Pa. 
Fire xtinguishers nsu gy Walter Kidde & , Belleville, №. J. 

Sande a: Ia MR NON Morris B. Brewster Co., Chicago, їйї. 

"Little Watchman”... Wright Little Watchman Co., Greensboro, N.C. 
Air Brake Schedule... .. . Westinghouse Air Brake Co., Wilmerdi ie 
Air Compressors eos. Gener Electric Co., Schenectady. N. 
Foundation Brakes. |... ./ American Brake Division, Westinghouse Air 

Brake Co., Wi ing, Pa. А 
Brake Shoes............! American Brake Shoe Co. Нес York, N. Y. 
Flexible Air Ducts...... Western Rubber Co., G , Ind. 
Vestibule Diaphragms. . . American Car & Foundr: Co.. ., New York, N. Y 
Bell Ringer............. T ranpportation Darioss rp., Indianapolis, Ind. 
5 ometer..... ` General Electric Co., Schenectady, N. Y. 


rain Line Receptacles.. , General Electric Co., Schenectady, N. Y. 
Auxiliary Apparatus руу, д 
Circuit Breaker....... Trumbull Electric Mfg. Co., Plainville, Conn. 
Insulators.............. Locke Insulator Corp., Baltimore, Md. 
Roller Journal Bearings. . Timken Roller Bearing Co., Canton, Ohio 


Hand Brake............ National Brake Co., New York, N. Y. 

Truck Frame and Span J 
Bolster Castings. ..... General Steel Castings Corp., (Granie City, Ill. 

Draft Сеаг............. W. H. Miner, Inc., Chicago, 

Draft Gear Yoke........ Buckeye Steel Castings Co. r аро Ohio 

Couplers............... National Malleable and Steel Castings Co., 

Cleveland, Ohio 

Driving Wheels. ........ Standard Steel Works, Eddystone, Pa. 

e AE ЛАУ eren Carnegie Illinois Steel Се, Pittsburgh, Pa. 
Truck Springs.......... Union Spring & Mfg. Co., New Kensington, Pa. 
Drawbar Iron.......... Ewald Iron Company, Louisville, Ky. 

Radial Buffers Jen Franklin Railway Supply Co., Чеч, York, N. Y. 
Pantographs............ R. D. Nuttal Works, ittsburgh, 


Pantograph Check Valves National Pneumatic Co., rdg N. J. 


Transformers and Motor-Generator Sets 


The main transformers have double-winding pri- 
maries, 11,000/22,000 volts. This makes them suit- 
able for operation on the existing 11,000-volt contact 
system or, by reconnecting the windings, on a 22,000- 


Aur -Cleoner 


Bose 


Vertical-shaft induction- motor-driven equipment blowers 


volt contact system if the Virginian wishes to go to 
this voltage at some future time. 

Each transformer is equipped with a motor-driven 
circulating pump and radiator for cooling the 
Pyranol. 

The low-voltage windings of the transformers have 
taps at 557, 795, 995, and 1,550 volts for supplying 
auxiliary loads and for running the main motor- 
generator sets. The secondary of the transformer is 
grounded by means of an auto-transformer and pro- 
tective ground relay arrangement. To drain off light- 
ring discharges that are transmitted to the secondary, 
a shunting thyrite discharge resistor is connected 
around the auto-transformer and relay arrangement. 

A roof-mounted lightning arrestor 1s connected to 
the line side of the oil circuit breaker. On the trans- 
former side of the oil switch, and connected with as 
short leads as possible, a .25 m.f.d. high voltage ca- 
pacitor has been installed. This capacitor will absorb 
transient generated by high voltage switching. 

Each transformer delivers power to a five-unit, 
four-bearing main motor generator set at 1,550 volts, 
single-phase, 25-cycles. A complete motor-generator 
set consists of a single-phase synchronous motor, two 
traction generators, a main exciter, and a regenera- 
tive exciter. The synchronous-motor stator of the 
main motor-generator set is spring-mounted to isolate 
the 50-cycle vibration. 

The set is started by using one of the traction gen- 
erators as a starting motor. The starting power is 
supplied from the battery-charging generator of the 
auxiliary motor-alternator set located in the nose of 
the locomotive. The main set is thus accelerated to 
about 460 r.p.m. The synchronous motor is then 
automatically connected to the 995-volt tap of the 


Main motor-generator 
set and detail of syn- 
chronous-motor spring 
mounting 


Auxiliary. Generator 


induction. Motor, Liftieg Lugs Alternator 
En. Seis PEO Vox 


Grease 
Fitting 


Three-unit auxiliary motor-alternator generator set 


main transformer and the set further accelerated to 
within a few revolutions of synchronous speed. Par- 
tial field is then applied to the motor to pull the set 
into synchronism and the ‘motor connections are 
automatically transferred to the 1,550-volt running 
tap of the main transformer. The entire starting cycle 


takes approximately one minute. 


Traction Motors and Auxiliaries 


Each locomotive is equipped with 16 type GE-746 
d.c., series-wound traction motors. They are conven- 
tional axle-hung. box-frame motors arranged for a 
spring-nose suspension. Considerable advantage in 
operation and maintenance is anticipated in the use 
of these motors because, as mentioned above, thev 
are of standard manufacture and in wide use through- 


out the railroad industry. 
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Profile of the Electrified Division of the Virginian from Mullens, W. Va., to Roanoke, Va. т 


Auxiliary power for each cab is supplied by а 
three-unit, motor-alternator-generator located in the 
nose compartment. The driving motor of this aux- 
iliary set is a 200-hp., 25-cycle, single-phase, induc- 
tion motor which receives power from a low voltage 
(438 volts) tap of the main power transformer. The 
set operates at approximately 1,500 r.p.m. 

The alternator of the нет Rd set is rated 157 kva. 
and supplies 125-cycle, three-phase, 260-volt power 
for the main equipment blowers and the traction- 
motor and transformer blowers. 

The d.c. generator of the auxiliary set is rated 13.5 
kw. and supplies power at 75 volts for lighting, small 
d.c. auxiliary power and battery charging. It is also 
used for starting the main motor-generator set as de- 
scribed above. 

The main motor-generator sets, traction motors, 
main transformers, etc., are ventilated by vertical- 
shaft, 125-cycle, three-phase, induction motor-driven 
blowers. These blowers are special axial-flow units 


and have self-contained centrifugal air-cleaners in- 
corporated where required. 

Cooling air is admitted to the cab through special 
grill-covered roof hatches. Thence, the air enters the 
blowers from which it is distributed through ducts to 
the various apparatus units at the pressures and 
volumes required for proper ventilation. All appa- 
ratus, асве the main motor-generator set, is ven- 
tilated by external blowing. 

Each locomotive has four motor-driven air com- 
pressors, two per cab. The four compressors give a 
total of 600 cu. ft. per min. air capacity. They are 
synchronized so that an equal amount of work is 
done by each compressor. 

Each locomotive has three pantographs, two on one 
cab and one on the other. Space is provided on the 
roof of the second cab for future installation of a 
fourth pantograph if desired. The locomotives are 
normally operated with two pantographs raised. The 
third pantograph is a spare b emergency use. 
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Lighting Maintenance 


Good lighting depends upon a good in- 
stallation that is adequately maintained. 
Can you suggest some way of en- 
couraging railroad users to keep their 
lighting systems in good condition? 


Car Lighting Permits 
Little Depreciation 


The proper way would be to demonstrate the benefits 
that follow good maintenance, and the penalties that 
follow neglect. This demonstration is difficult, not 
because benefits or penalties do not follow, but be- 
cause there are no reliable data to prove the extent of 
the benefits or the penalties. These data must come 
from the railroads. 

It is easy to demonstrate the benefits or penalties 
of good, or lax, maintenance of rolling stock, signal 
systems and the right of way. Lax maintenance is 
promptly followed by accidents involving injuries and 
deaths. These dramatic penalties focus public dis- 
pleasure and result in quick correction. Conversely, 
good maintenance, with its benefit of safe operation, 
gives the public the feeling of security that pays off in 
better patronage. This benefit (safety) of good 
maintenance by operating crews is the principal ad- 
vantage the railroads are offering to the public in 
competition with air transportation. 

Maintenance of the interior of the cars, stations, 
platforms and approaches is notoriously lax, in gen- 
ега]. Good housekeeping is the same kind of thank- 
less job to corporations that it is to the average 
housewife; but she soon learns that it has to be done 
or she risks the health and safety of her family, her 
reputation among her neighbors, and in extreme cases 
of neglect, action by the public authorities. 

The situation of the railroads is not far different. 
particularly as far as their reputation, which involves 
their good will, is concerned. 

М he same will that now exists to ensure safe opera- 
ion of trains needs expansion to include all forms of 
maintenance. The railroads are trying to improve 


CONSULTING DEPARTMENT 


Can you answer the following question? Answers 
should be addressed: Electrical Editor, Railway Mech- 
anical Engineer, 30 Church Street, New York 7. 


To what extent are solderless terminals 
and connectors suitable for railroad 


application? 


What can seasoning do for traction 
motors on Diesel-electric locomotives? 
Should the commutators of rewound 
motors be seasoned? What is the recom- 
mended procedure for the process of 


seasoning? 


public good will and increase public patronage. Good 
maintenance, in the form of good housekeeping, is 
effective bait. It is particularly appealing to the fair 
sex, who influence their male partners. I know of no 
wife who feels easy when her husband is flying, but I 
know of many husbands who object to the discomfort 
of poor porter service for baggage, unclean stations, 
unclean trains, long hours of poor lighting on any 
except a few crack trains, ending up with inadequate 
or no taxi service at a dirty station at the end of the 
trip. 
The railroads need to give good service to main- 
tain and improve their hold on the traveling public. 
Good service is impossible without good maintenance. 
айелин ч lighting maintenance specifically, people 
are generally experiencing better artificial lighting 
conditions in their working and living environments. 
This is putting pressure on the railroads to improve 
their artificial lighting on trains and elsewhere. 
Owing to space, mechanical and cost limitations 
lighting levels cannot go as high in trains as they are 
going elsewhere. It is not possible, therefore, for 
railroads to adopt the only safe alternative for no 
maintenance of their lighting systems, which is to 
build a depreciation factor into them large enough 
to compensate for dirt and depreciation. In fact the 
limiting conditions are such that the railroads can 
build virtually no depreciation into their car lightin 
systems if they are to give the public anvthing like 
the lighting conditions the public wants. That means 
that rigid maintenance must be employed in order 
to keep the lighting systems operating at near th 
bo level required for public satisfaction * 
such maintenance is not a i 
will only have kidded a Pus ет 
sands of extra dollars into each car oi ф, к 
lighting they will not be getting, and in ddi ны 
losing the money, th i ; унео 
osing іле money, they will lose, instead of gain b 
He ЕИ d Better by far to save the Dind dns 
rs ace than i 
MEHR E каита hes eat ole oF lax 
Henry L. Locan 
Holophane Company, Inc, 
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NEW DEVICES 


Lightweight High- 
Speed Diesel Engine 


The latest addition to the line of Diesel 
engines manufactured by the Cummins 
Engine Company, Inc., Columbus, Ind., is 
the Model NVHS-1200. This engine is a 
four-cycle, 12-cylinder supercharged V- 
type with a maximum rating of 550 hp. 
at 2,100 r.p.m. 


With its naturally-as- 


pirated companion model, the NVH-1200 
which develops 400 hp. at the same speed, 
Cummins Diesel engines now cover the 
range from 58 to 550 hp. The two new 
engines have weights of 4,550 and 4,300 
lb. respectively, for the supercharged and 
non-supercharged models, with corres- 
ponding weights per horsepower of 8.3 
and 10.8 lb. 

The cylinder block is a single casting 
with the twelve cylinders set at a V angle 
of 40 deg. This was arrived at after ex- 
haustive study of the power impulses and 
harmonic forces on the crankshaft and 
was chosen to minimize the torsional vi- 
bration over the wide speed range. The 
cylinders are staggered, the right bank 
being slightly ahead of the left bank to 
allow the connecting rods to be mounted 
side by side on the crank pins. This de- 
sign avoids forked or articulated rods and 
permits the use of conventional rods 
which are the same for both banks. 

The crankshaft is the conventional six- 
throw type, dynamically balanced and 
counter-weighted to minimize the loads 
on the bearings. All journals and pins 
are induction hardened to approximately 
50 Rockwell. A viscous friction damper 
is available to control torsional vibration 
and allow a wide speed range on special 
applications. 

The pistons are of heat treated alumi- 


num with the skirts having an inter- 
rupted surface in a diamond pattern 
which provides lubrication to keep wear 
at a minimum. Piston rings are of Key- 
stone section better to combat the stick- 
ing tendencies of present-day fuels. The 
top ring, which takes most of the load, is 
chrome faced. 

The fuel system was developed by Cum- 
mins and has two pumps, each one serv- 
ing six cylinders, which are driven to- 
gether but are timed to the two banks. 
The speed is controlled manually but is 
maintained at idle by a low-speed gover- 
nor, and at the maximum speed range by 
a high-speed governor. The engine is 
further protected by an overspeed trip 
and by the built-in characteristics of the 
fuel pump which limits the speed in the 
event of a line failure. A feature of the 
fuel system is the low fuel line pressure, 
only 120 to 180 lb., between the single- 
plunger, distributor-type fuel pump and 
the injectors. 


Disconnecting, 
Lowering Hangers 


The Thompson Electric Company, 1101 
Power avenue, Cleveland, Ohio, has an- 
nounced the availability of its Series 
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No. 170 and No. 180 one-piece deep- 
canopy disconnecting and lowering 
hangers which have been designed es- 
pecially for outdoor lighting applications. 
These hangers facilitate rapid cleaning, 
relamping, and repairing of outdoor 
lighting fixtures located in plant areas, 
switch yards, parking zones, loading 
docks and shipping platforms. 

А complete Thompson hanger assem- 
bly consists of two members, upper and 
lower. The fixed upper member con- 
tains pulley wheel for the operating chain 
or cable, guide tube for positive reposi- 
tioning, and a pair of cup type contacts 
to which power feed lines are attached. 
The lower member supports light fixture 
and contains positioning stem, latching 
mechanism and all (face contacts which 
complete circuit when fixture is raised. 

The deep weatherproof canopy of the 
No. 170 series provides for conduit con- 
nected wiring entrance integral with the 
sheave housing. The canopy of the No. 
180 series is drilled for ?4-in. conduit 
entrance and is fitted. with а removable 
two-hole threaded - porcelain bushing. 
Everdur or Olympia bronze sheave axle, 
screws, nuts, rivets and washers serve 
to minimize corrosion. Both heavy-duty 
cup type contacts and ball-face contacts 
are silver-plated. All load carrying parts 


are of malleable iron or steel, and are 
cadmium-plated or galvanized to рго- 
vide weather resistance. 

The hangers eliminate need for Jadders, 
scaffolds, platf:rms and dangerous climb- 
ing. The lighting fixture when lowered 
is “dead”, and maintenance workers can 
repair, service or clean the fixture with 
safety from electrical hazards. They can 
be supplied for either manual or winch 
operation. They will safely support in- 
candescent, fluorescent or mercury-vapor 
fixtures weighing up to 200 lb. Units are 
Underwriters’ Laboratories rated 15 amp., 
600-volt a.c., 30 amp. 250-volt a.c., and 
20 amp. 250-volt d.c. 


Bonnet Sealing 
Diaphragm Valve 


The diaphragm valve recently announced 
by the Crane Co., 836 S. Michigan ave., 
Chicago 5, is a type of "packless" valve 
which seals the operating parts of 
the valve from the line fluid, and elim- 
inates troubles that necessitate packing 
maintenance. They have rising- stem 
construction, sizes two inches and under 
having the stem rising through the hand- 
wheel and the larger sizes having the 
handwheel rigidly attached to the stem 
and rising with it. 

These valves are recommended for 
use with compressed air and liquefied 
gases, corrosive and noxious gases and 
fluids, solvents, etc. They may be used 
to replace any other diaphragm or con- 
ventional gate or globe valves. Where 
abrasive dusts are present, or where 
there is danger from rock slides in con- 
struction work, a cap to protect stem 
threads can be supplied for valves of 
2-in. and smaller sizes. 

À separate seating member, giving 
positive control of flow independently of 
the diaphragm, reduces the flexing to 


which the diaphragm is subjected and 
eliminates the diaphragm crushing action. 

Shut-off of flow is positive at all times. 
Even in the event of diaphragm failure, 
fluid cannot pass on to the line when 
the valve is closed. According to the 
manufacturer, the valve is easier to oper- 
ate than the diaphragm-closure type. 
Quicker closing is also a feature and the 
Y-pattern body design gives greater flow 
capacity. 

Two types are available, one plain 
iron and the other neoprene lined and 
coated, both having bolted bonnets. The 
plain iron valves are offered in sizes !ó-in. 
to 2-in., with screwed ends; and in sizes 
lo-in. to 4-in. with flanged ends. The 
neoprene-lined-and-coated types are made 
with flanged ends only, in sizes %4-in. 
through 4-in. 


Welding 
Wheel Centers 


The problem of rebuilding worn rims of 
trailer and driving wheel centers has been 
successfully solved by the Unionmelt 
welding process of the Oxweld Railroad 
Service Company, unit of Union Carbide 
and Carbon Corporation, 230 North Mich- 
igan avenue, Chicago 1. 

First step in the operation is to take 
a very light cut on the rim. This is done 
to round up the wheel which has become 
out-of-round and to simplify the subse- 
quent machining of the added metal. 
Next, a metal retaining ring is tack- 
welded to each side of the rim. This ring 
is 14 in. by 1 in. 

The wheel is positioned on a lathe un- 
derneath the welding head which is 
mounted on a specially fabricated column 
and arm. The column is held by the 
tool holder and the arm holding the weld- 
ing head can swing in an arc so that the 
deposited metal can be laid down in suc- 
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cessive parallel beads. This mounting 
also permits the arm to be swung to the 
other wheel on the axle. 

The first two beads are made on each 
edge of the rim in the corner at the re- 
taining ring. From 10 to 12 beads are re- 
quired. To cover the 4!4 in. wide rim, а 
second layer of deposit is made over the 
first layer so that the wheel diameter is 
increased from % in. to 1 in. The weld- 
ing is done at 750 to 800 amp., 30 to 35 
volts using %4-in. Oxweld No. 36 rod. 
Unionmelt Grade 80 composition is used 
and welding speed is from 20 to 24 in. 
per min. No preheat or postheat is em- 
ployed in this process. Following the 
welding build-up, the pair of wheels is 
lifted out and placed in a lathe where the 
excess deposited metal is removed as the 
wheels are machined to size. 


Paint and 
Varnish Remover 


The Magnus Chemical Company, Inc., 
Garwood, N. J., has announced the de- 
velopment of Magnus Stripit, a material 
for removing paint and such other coat- 
ings as lacquer, primer, synthetic enamel, 
baked and air-dried varnish and baked 
automotive finish. Under normal condi- 
tions this material will remove at least 
three coats of paint in one application. 
The first coat begins to wrinkle in one to 
five minutes. The action of Stripit is re- 
ported to be such that a cutting stream 
of water directed on the surface will re- 
move all the loosened paint in a few min- 
utes under ordinary conditions. 

Stripit is ready to use, does not require 
the addition of acids or thickeners, mix- 
ing, stirring or other handling. It is non- 
inflammable, and does not require the 
use of inflammable solvents. Surfaces 
stripped are ready for re-finishing. No 
neutralizing agent is required. It is safe 
to use on any metal or wood, and will not 
bleach or raise the grain of wood. Stripit 
is a heavy-bodied liquid which clings to 
vertical or inverted surfaces and is slow 


to evaporate. 
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Safety Step Edge 


A highly visible white safety step edge 
for use on passenger car steps has been 
announced by Samuel Moore & Co., 
Mantua, Ohio. Marketed under the reg- 
istered trade name of Rub-Bub White 
Safety Step Edge. it is made of a 5/16-in. 
thickness of white Rub-Bub compound 
containing a high percentage of live rub- 
ber. This is bonded mechanically and 
chemically to an integral, cupped metal 
backing. 

The design of the surface, trade- 
named Dri-Foot, has wide grooves for 
drainage and small “squeegee” ribs that 
grip passenger shoe soles. This surface 
design, in combination with toothy tex- 
ture of Rub-Bub compound, provides a 
non-skid surface. The manufacturer also 
states that the high resiliency of the 


rubber compound prevents shattered 
shin-bone accidents. 

Rub-Bub White Safety Step Edge is 
cut to required length and fastened in 
place with wood or machine screws. It 
can be mitered to fit curved or irregu- 
larly shaped steps. 


Diesel Plant 
For Caboose Power 


A 2,500-watt packaged Diesel-electric 
plant, specially designed to supply power 
for caboose lighting and train commu- 
nication is now being offered by D. W. 
Onan & Sons Inc., Minneapolis, Minn. 
The plant is installed in a compact 
sheet-steel housing. The inner surfaces 
of the housing have 2%-in. layer of 


] sound-proofing and fire-proofing material. 


Two hinged doors secured by locking 
slide bars are provided on two sides of 
the housing. There is a fresh air intake 
in the top housing panel. 

The 15-gal. fuel tank is equipped with 
an external fuel-fill pipe. Two heavy- 
duty 6-volt starting batteries, with bat- 
tery rack and cables, are supplied and 
installed. Flexible exhaust tubing is con- 
nected and run to the caboose floor out- 
let. A muffler is provided for exterior 
installation. 

A thermostatically controlled, Yó-hp. 
electric motor-driven blower ventilates 
and maintains proper operating tempera- 
ture inside the housing. The complete 


installation weighs approximately 1,000 
lb. 

The plant is powered by a new Onan, 
DSP, air-cooled, full Diesel engine. 
Electric cranking of the engine is made 
possible by an automatic compression 
release. The generator is inherently regu- 
lated without the use of rheostats or 
other external equipment. All engine and 
generator controls required for opera- 
tion are conveniently located on the steel 
base. Approximately 0.136 gal. of fuel 
is required per kw.-hr. at full rated load. 


Hand-Operated Degreaser 


Announcement of the Model 625 de- 
greaser, a two-dip hand-operated unit de- 
signed for cleaning medium-size metal 
parts, has been made by The Detrex Cor- 
poration, Detroit 32, Mich. The unit can 
be heated by steam, gas or electricity, 
whichever is most practical at the par- 
ticular time and location. It can also be 
furnished for combined gas-and-steam or 
gas-and-electric heating. A feature of this 
equipment is the standardization of the 
main body construction so that it can be 
quickly converted from one type of heat- 
ing to another where seasonal changes in 
heating method give added economy or 
convenience. 

The Model 625 degreaser employs an 
immersion-solvent-vapor degreasing рго- 
cess. To operate, the parts are lowered 
into boiling solvent, transferred within 
the machine to a cool solvent rinse com- 
partment, and after a few seconds, they 
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are removed through the solvent vapor 
zone. The Perm-A-Clor solvent used is 
non-flammable, and cannot burn or ex 
plode. 

The degreaser is of all-welded construc- 
tion, fabricated from 10-gauge steel plate 
and reinforced with structural steel. All 
interior surfaces are protected with a 
molten zinc coating which is sprayed on 
after fabrication. It is also available built 
of life-time, corrosion-resistant nickel- 
steel. There are no moving parts to wear 
or get out of adjustment. 

Production capacity is rated at 100 
lb. of steel parts per hour. The unit will 
immersion-clean parts that will go into @ 
space 18 in. by 21 in. by 12 in. deep; and 
shafts up to 4 ft. in length can be cleane 
by suspending them in the vapor zone. 
Floor space occupied is about 10 sq. ft» 
and the net weight is about 500 Ib. 


Three-Phase 
Transformers 
A line of CSP (Completely Self-Pro- 


tected) three-phase distribution trans 
formers for small industrial or commer 
cial loads is announced by the est: 
inghouse Electric Corporation, Pittsbur 
30, Pa. Incorporating all the protective 
features of the CSP single-phase dis 
tribution transformers. the new units 
have built-in De-ion lightning arresters 
three mechanically interlocked, he?" 
duty circuit breakers on the secon i 
side as safeguards against overloads 21 
short circuits, and primary protective 
links for system protection: 

The tbrce hse line of шатер 
has been made possible by the deve T 
ment of a new type BR secondary m 
er capable of successfully тетири 
10.000 amp. at the usual second?” 
vo s. Ко 

з new transformers are available 
sizes of 9, 15, 30, 45 and 18 a 
primary voltages 0 2400 to 1% 
clusive and with secondary V° 
908/120, 240 delta, 240 y 8 t 
for the primary classification M ac 
ance with present standards. 116 m 
formers have been designed 10 


Герус =ч 


porate the electrical and mechanical 
features suggested by the EEI-NEMA 
fourth report on Standardization of Dis- 
tribution Transformers. Transformers are 
equipped for pole mounting or they can 
be mounted on platforms or mats as 
required. 


Lightweight 
Welding Helmet 


A welding helmet weighing 19 oz. and 
made in one piece of vulcanized fibre, 
riveted at the overlapping seams, has 
been announced by Willson Products, Inc., 
Reading, Pa. When in place for welding 
the helmet extends below and under the 
chin as well as over the ears for protection 
from flying sparks and hot metal. 

The helmet is easily swung off the face 
for quick inspection of work. A spring ac- 


tion at the hinge keeps the helmet in a 
raised position when not in use. Comfort 
features include an adjustable head gear 
which can be readily fitted to head size by 
a screw clamp, and a replaceable leather 
sweatband for absorbing perspiration. 

The new helmet contains the protective 
features of the Willson-Weld lens—a spe- 
cial-formula lens which is said to exceed 
the United States Federal Specifications 
for optical quality and protection. Willson- 
Weld glass is available in 12 different 
shades to meet the requirements of various 
jobs. The welding glass is protected from 
pitting by a clear glass cover, and both 
lenses can be removed. 


Floating 
Battery Chargers 


A line of electronically-controlled and 
regulated floating battery chargers, for 
stations, 


power communications and 


other applications requiring accurate 
control of floating voltage, has been an- 
nounced by the Power Equipment Com- 
pany, 55 Antoinette street, Detroit 2, 
Mich. Similar equipment utilizing mag- 
netic controls has also been developed. 

The new standard chargers are fully 
automatic in operation, have constant 
potential output, and are designed to 
maintain floating charge on the battery 
group to within plus or minus one per 
cent. 

Electronic overload protection is pro- 
vided which automatically limits the cur- 
rent to the pre-set maximum value and 
prevents overloading of the charger by 
reduction of the terminal voltage below 
the battery voltage. This permits the 
battery to carry the load until the peak 
requirement has passed. The battery is 
then automatically recharged and floated 
until the next power demand is received, 
according to the manufacturer. 


Other design features incorporated in 
the chargers include simple compact con- 
trols having no moving parts or con- 
tacts, conservatively rated selenium rec- 
tifiers, and convection cooling. In the 
control circuit, standard commercial 
tubes are operated below manufacturers’ 
recommended ratings, assuring extended 
service. There are no critical circuit 
requirements, according to the manufac- 
turer, and sectionalized construction sim- 
plifies servicing and permits variations 
from standard to meet special needs. 


Triple Valve 
Assembly Kit 


Snap-on Tools Corporation, Kenusha, 
Wis., has announced the addition of a 
set of seven tools specially designed for 
general service work on AB repairs. The 
set is known as the AB-70 Triple Valve 
Assembly Kit and consists of three sizes 
of Bristo spline screw drivers, a special 
screw driver bit with a %g-in. by 34»-in. 
blade, a %-in. and 1-іп. single hexagon 
socket, and a %g-in. single hexagon 
tapered socket. As the set comes in a 
cardboard box, it makes a complete yet 
compact unit for storekeepers to stock. 
All units have a gun-metal finish and are 
broached to receive %-in. square drive 
handles. 


Carbon Steel 
Adjustable Wrenches 
J. H. Williams & Co., Buffalo, N. Y., an- 


nounces the addition of a new line of 
carbon steel adjustable wrenches which 
are thinner and lighter than conventional 
carbon steel adjustable wrenches of simi- 
lar capacity. They have thin, tapered 
jaws and possess unusual strength and 
toughness due to an exclusive improve- 
ment in design and materials. Made in 
4-, 6-, 8-, 10-, 12-, 15- and 18-in. sizes with 
maximum capacities from 26 in. to 2/46 
in., they are drop-forged from specially 
selected steel and heat-treated for uni- 
form strength. 

These new wrenches have the Williams 
patented sliding jaw feature. The design 
of the square shoulders on the shank por- 
tion of the sliding jaw provide maximum 
and positive bearing against working 
stress eliminating the wedging and spread- 
ing action. 
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Compound-Bore 
Journal Bearing 


А compound-bore journal bearing for 
both freight and passenger car service has 
been announced by the National Bearing 
Division of the American Brake Shoe 


b= SN 


A- Compound, 7^ 
\ Bore / 


H „B-Regular Bore 


= 


Design of the compound-bore journal 
bearing—values of dimensions A, B and 
C for different-size journals are listed 
in the accompanying table. 


SIZE A—DIA. B— DIA. с 
5 x9 5.001 5 1/16 1/32 
5% x 10 5.504 5 9/16 1/32 
6 хи 6.004 6 1/16 1/32 


615 x 12 6.504 6 9/16 1/32 


Company, 4930 Manchester avenue, St. 
Louis 10, Mo. 

A secondary bore has been precision 
machined in the bore of the standard 
jeurnal bearing for wider initial contact 
area with the journal to aid the formation 
ої the fluid lubricating film and to mini- 
mize the film pressures. This is said to 
result in a lower temperature run-in and 
to contribute to the reduction of hot 
boxes during the breaking-in period. The 
compound bore provides a better fit on 
undersized axles, too, minimizing the 
necessary conformation of the bearing to 
the smaller axle sizes. 


Rod Clamp for 
Gravity Drop Hammer 


This clamp, a prime feature of a new 
gravity drop hammer, made by the 
Chambersburg Engineering Company. 
Chambersburg, Pa., is the device used 
for holding the ram at the top of the 
hammer’s stroke. It comprises two steel 
blocks supported in a suitable frame and 
is held in a horizontal position by an 
air valve when the rod is moving up or 
down. 


ае и 


The rod moves freely between the 
surfaces of the clamping blocks. When 
it is desired to hold the ram at the top 
of the stroke, (or at any point on the 
down stroke), the clamp drops and the 
clamping blocks grip the rod instantly, 
halting all movement. The rod may be 
released by lifting the clamp to the hori- 
zontal position. 

Replaceable shoes form the wearing 
surface between clamping blocks and 
rod; and an eccentric pivot action is 
provided to take up the normal wear. 


Truck-Battery 
Charging Rectifiers 


Fansteel Metallurgical Corporation, 
North Chicago, Ill., has designed a series 
of selenium rectifiers for charging 15, 
16 or 18 cells of lead battery, or 20 to 24 
cells of Edison battery, of the type com- 
monly used in electric trucks. 

The selenium rectifier stacks and other 
component parts are built to withstand 
heavy duty service. All controls which 
the operator needs to use are on the out- 


side panels. Other parts are securely 
housed in a ventilated cabinet. 

Operation is automatic in that the 
operator merely connects the battery to 
the charger and sets the electric time 
switch. At the conclusion of this charg- 
ing cycle, the battery is disconnected 
from the rectifier and the a.c. supply 
line is disconnected automatically. Should 
there be a power failure, the battery is 
disconnected from the rectifier and when 
power is restored, circuits are automatic- 
ally re-closed, and the charging of the 
battery resumes at whatever point in the 
cycle the charger was interrupted. 

In charging lead batteries, the two- 
rate method is used. This is the “modi- 
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fied constant potential" system which is 
the accepted standard for rectifiers for 
charging electric truck batteries. Charg- 
ing begins at a high rate, and when 
the finish charge should begin, an Exide 
“TVR” relay operates, inserting resist- 
ance into the d.c. charging circuit. The 
duration of the finish charge is deter 
mined by the electric time switch. At 
the end of the finish cycle rate, the time 
switch opens, disconnecting the battery 
from the rectifier and disconnecting the 
a.c. supply line. 

Unlike lead batteries, Edison batter 
ies should be charged at an almost con- 
stant rate for entire period. For this 
purpose, the operator sets the time switch 
for the desired length of time (usually 
1 to 12 hours). With both lamps indi- 
cating that the rectifier is in operation, 
the battery charges at the high rate for 
the entire period. At the end of the 
period, the electric switch disconnects 
both the battery from the rectifier and 
the a.c. supply line. 

In addition to the indicator lamps, an 
ammeter and a voltmeter give visual 
indication of charging rate. The chargers 
are manufactured іл four standard 
models. 


Vertical Sander 


A vertical sander, weighing 8 lb. 7 oz. 
and having an overall height of 7 in. has 
been announced by Buckeye Tools Cor. 
poration, Dayton, Ohio. The latest addi- 
tion to the Buckeye line of air and elec- 
tric powered portable tools is a medium- 
duty model. 
The tool is also designed for use 25 ? 
grinder with cup-type counter-bored cen- 
“ter wheels and cup wire brushes. It 5 
available in free speeds of 4,500, 5,500, 
6,000, 7,200 and 8,500 rpm» and Ё 
equipped with a “stream-power” governor 
to give constant speed under load. 


Railroad Diesel Locomotive 
Inventory on December 31 


According to statistics compiled by the 
Railway Age, 9,035 Diesel locomotive 
units were in service on domestic rail. 
roads оп December 31, 1948, of which 
8-218 were owned by Class I railroads, 
excluding switching and terminal com- 
panies, and 817 by terminal and switch- 
ing companies and Class II and III 
railroads. 

Diesel road locomotive units in service 
totaled 4,580, aggregating 7,156,240 hp.— 
nearly 70 per cent of the total horse- 
power of all classes of Diesel locomotives 
in service on Class I railroads. 

The Diesel locomotive inventory of 
Class I railroads was increased during 
1948 by nearly 39 per cent—from 5,919 
units on December 31, 1947, to 8,218 
units on the last day of 1948. This in- 
crease included 9 units of 3000 hp.; 260 
units of 2000 hp.; 1,323 units of 1500 hp. 
The distribution of the horsepower of 


NEWS 


Orders and Inquiries for New Equipment Placed Since the Close of the April Issue 
LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Chi , St. Paul, Minneapolis & 
v Paulo. ut E hats 6! 1,500-hp. Diesel-elec. frt.. . . . Electro-Motive 
РеппвуЇуапіа. .................... 21  5,626-hp. elec. frt........... M eatinghouhe Elec. Corp. 
23  5,000-hp. elec. frt........... General Elec. Co. 


Estimated cost $1,102,600. : 
Each of the two units of one Westinghouse locomotive will have three four-wheel trucks and each of 
the two units of the other Westinghouse locomotive will have two six-wheel trucks. Each unit of the 
two-unit General Electric locomotives will have two four-wheel trucks. The locomotives are all experi- 


mental. 


NOTES: 

Chesapeake & Ohio.—' The C. & О. has cancelled orders for 500 70-ton coal cars and 15 2-6-6-2 steam 
freight locomotives. The coal cars are a portion of orders placed last year with the American Car & 
Foundry Co. and the locomotives were part of an order for 25 from the Baldwin Locomotive Works. 

New York Central.—The New York Central has completed plana to Dieselize all freight service between 
the Ohio river and Lake Erie on its Ohio Central division, according to C. F. Wiegele, general manager 
of the Central's Lines West. By next fall, Mr. Wiegele has said, all road freight power between Hobson 
and Toledo on the Ohio Central is expected to be Dieselized, and by a year or two later Diesel-electric 


locomotives are expected to take over yard operations. 
New York, New Haven & Harlford.—The Hartford division of the New Haven will be completely 


Dieselized this year, according to the road's recently released annual report for 1948. The report reveals 
that 95 per cent of the road's freight service, 92 per cent of its passenger service and 84 per cent of its 
yard-switching mileage is now handled by Diesel-electric and electric cora vesc 

51. Louis-San Francisco.—The directors of tbe St. L.-S. F. have authorized the purchase of 20 1,500-hp- 


all-purpose road switchers to permit "complete Dieselization" of certain lines. 


DIESEL UNITS IN SERVICE—CLASS I RAILROADS 


Freight 


locomotive units 
раи 
No. Total hp. No. 
39, 


Horsepower 
3.000 13 


Total road and switching ипйїв.................... 


Pass. and comb. 


. and freight 
locomotive units Total 
Total hp. No. unita H 
,000 22 66,000 35 105,000 
857 1,714,000 959 1,918,000 
36 64,800 36 64. 
450 665,550 3,405 4,929,600 
13 15,600 13 15,6 
28 28,000 108 108,000 
6 3,780 24 15,240 


4,580 7,156,240 
3,638 3,119,050 


8,218 = 10,275,290 


Nove:—817 Diesel locomotive units of 653,400 hp. are estimated to be in service by switching and 


terminal companies and on Class 1 and III railroads. 


—————— M A 


Diesel locomotive units on Class Т rail. 
toads, switching and terminal companies 
по! included, as of December 31, 1948, 
i» presented in the accompanying table. 


1948 Equipment 
Installations 


Ctass Г railroads and railroad-owned 
and controlled refrigerator-car companies 
placed 102,737 new freight cars in service 
in 1948, the largest number since 1925, 
when approximately 105,000 were put in 
service, according to the Association of 
American Railroads, New car installations 
in 1947 totaled only 63,312. Locomotives 
installed last year totaled 1,487 as com- 


pared with 843 in 1947. 
The Class I roads and their affiliated 


refrigerator-car lines had 89,437 cars on 
order January 1 as compared with Jan- 
uary 1, 1948, orders for 105,112. The for- 
mer figure included 36,069 cars to be 
built in railroad shops and 53,368 on 
order from contract builders. By types 
of cars it included 16,522 box, of which 
16.422 will be plain and 150 automobile; 
41.419 hoppers, of which 4,260 will be cov- 
ered hoppers; 19,623 gondolas; 4,016 flat; 
5.776 refrigerator; 755 stock, and 1,276 
miscellaneous. Locomotives on order 
January 1 totaled 1,633, including 1,561 
Diesel-electrics and 72 steam. 

The 102,737 freight cars installed last 
year included 40,490 box, of which 39,226 
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were plain and ventilated and 1,264 were 
automobile; 41,234 hoppers, of which 
1,885 were covered hoppers; 13,108 gon- 
dolas; 6,534 refrigerator; 592 flat; 350 
stock; and 429 miscellaneous. The 1,487 
locomotives installed last year included 
1,397 Diesel-electrics, 86 steam, and 4 
electrics. 

Freight cars retired last year by the 
Class I roads and their affiliated refriger- 
ator car companies totaled 81,659, of 
which 9,125 were retired in December. Re- 
tirements in 1947 totaled 71,331 cars. 


Miscellaneous 
Publications 


STANDARD Meta Directory. Publish- 
ed by the Atlas Publishing Company, 425 
West Twenty-Fifth street, New York 1. 
999 pages, 6 in. by 9% in.; cloth bound. 
Price, $15. This eleventh edition em- 
braces, in five sections, iron and steel 
plants; ferrous and non-ferrous metal 
foundries; metal rolling mills; smelters 
and refiners of non-ferrous metals, and a 
new section, "Metal Products Index," 
which lists geographically distributors of 
steel and metal products arranged ac- 
cording to. commodities. Contains over 
10,000 reports on steel mills, foundries, 
smelters, rolling mills and non-ferrous 
metal plants located in the United States 
and Canada—their capitalization, loca- 
tion, officers, purchasing agent, sales man- 
ager, products manufactured, etc. Rail. 
road purchasing agents also listed. 
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SUPPLY TRADE NOTES 


Lyon-RayMonp Corporation. George 
G. Raymond, Jr., sales manager of the 
Lyon-Raymond Corporation, Greene, N. 
Y., has been elected also a vice-president 
of the firm. 

* 

STANDARD STOKER Company. — The 
Standard Stoker Company has acquired 
exclusive manufacturing and sales right 
to the Chicago Automatic Spreader Stok- 
er for use in stationary boiler plants. 
The Chicago stoker will be manufactured 
at Standard's Erie, Pa., division plant. 


Сїзнот МАСНІХЕ Company. Clifford 
J. Baxter has been appointed general 
sales manager of the Gisholt Machine 
Company, Madison, Wis. Howard V. 
Myers, who has been with the Chicago 
office for nearly 15 years, will succeed 
Mr. Baxter as district manager. Mr. 
Myers will be assisted by Erv A. Нига, 
formerly with the Philadelphia and 
Kansas City offices. 

Mr. Baxter has been with the com- 
pany for 25 years, having started his 


C. |. Baxter 


career in the shop. His next move was 
to the Service Department. For the past 
20 years he has been district manager 
of the Chicago office. 

* 

AMERICAN Locomotive Company; Li- 
MA-HAMILTON Corporation. — Repair 
parts for steam locomotives which were 
manufactured by the American Locomo- 
tive Company, are now available from the 
Lima-Hamilton Corporation. This, how- 
ever, does not alter the activities of the 
Railway Steel Spring Division of the 
American Locomotive Company, which 
will continue to manufacture locomotive 
tires, springs, box lids, pedestal liners 
and wear plates at its plants at Latrohe, 
Pa., and Chicago Heights, Ill, or of the 
American Locomotive plant at Richmond, 
Va. which manufactures specialties in- 


cluding staybolts and reverse gears. 
Lima-Hamilton has procured from the 
American Locomotive Company the pat- 
terns, boiler formers and special fixtures 
and gauges which were used by the 
American Locomotive Company in the 
manufacture of steam locomotive parts, 
and also certain special machinery. ln- 
quiries for repair parts, for steam loco- 
motives built by American Locomotive 
should be sent directly to the Lima-Ham- 
ilton Corporation at Lima, Ohio. 
* 


"Роғғ-Моктом MANUFACTURING ComM- 
PANY. — James F. McCartney has been 
appointed eastern district sales manager 
of the Duff-Norton Manufacturing Com- 
pany, with headquarters at New York, to 
succeed G. L. Mayer, who has retired but 
will continue with the company in an 


J. Е. McCartney 


advisory capacity. Mr. McCartney was 
formerly associated with the Pressed 
Steel Car Company and, for the past 
seven years, was eastern representative 
with offices in New York. 


Binks Manuracturinc Company. The 
following appointments have been made 
in the sales organization of the Binks 
Manufacturing Company, Chicago: H. J. 
Fink, to direct sales and service in 
Colorado, Kansas, Nebraska, Wyoming, 
Montana and New Mexico, from head- 
quarters at 346 Grant street, Longmont, 
Colo.; C. J. Rood, appointed manager of 
the branch office at 117 E. Michigan 
avenue, Indianapolis, Ind., to direct sales 
and service in Indiana; M. B. Scully, to 
handle sales and service in northern 
Illinois and Iowa, with headquarters at 
1028 E. Euclid avenue, Princeton, lll.; 
E. J. Cremer, to handle sales and service 
in southern Illinois and Missouri, with 
headquarters at 705 Olive street, St. 
Louis; B. R. Fulton, to be in charge of 
the new and enlarged direct factory 
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sales and service branch at 1231 W. 
Ninth street, Cleveland, Ohio, handling 
sales and service for the Ohio territory, 
and Harvey J. Dueno, appointed man- 
ager of the direct factory sales and 
service branch in Milwaukee, Wis., to 
be responsible for sales and service 
throughout Wisconsin, peninsular Mich- 
igan, Minnesota, North Dakota and South 
Dakota. The Milwaukee office was re- 
cently moved into larger quarters at 1123 
North Jackson street. 

* 

CanNEGIE-ILLINO;S STEEL CORPORATION. 
—James M. Darbaker, manager of oper- 
ations for the Chicago district of the Car- 
negie-Illinois Steel Corporation (subsidi- 
ary of the United States Steel Corpora- 
tion), has been appointed general man- 
ager of sales, and has been succeeded by 
Stephen M. Jenks, general superintendent 
of the Gary (Ind.) works. John H. Vohr, 
assistant general superintendent of the 
South Chicago plant, replaces Mr. Jenks. 
Edwin H. Gott, assistant general superin- 
tendent of the Cary plant, succeeds Mr. 
Vohr. 

Mr. Darbaker, a graduate of the Uni- 
versity of Michigan, began his career at 
the Vandergrift (Pa.) plant of Carnegie- 
Illinois, where he worked during summer 


James M. Darbaker 


vacations while attending high school. 
After serving for 12 years at Vander- 
grift, Wellsville, Ohio, and New Castle, 
Pa. he became master mechanic of the 
Gary sheet mill in 1932. In 1933 he was 
appointed assistant to plant manager; in 
1934, manager of the combined sheet and 
tin mill; in 1943, assistant manager of 
operations for the Chicago district, and in 
1947, district manager of operations. 
* 

PvrtENaTIONAL Company. А. N. 
Martin, vice-president of the Pyle-Na- 
tional company, with headquarters at 
New York, retired on April 1, following 


COSTS BECAUSE.... 


ee the 29 AMCCW foundries where they are made 


are so widely spread from coast to coast that wheels 
are delivered to many users over shorter distances. 
MEMBER PLA à atington, W- Va: In fact, most American railroads have one or more of 
к, s Qv pr these plants either on their line or very close to it. 
Atlanta, Los An и 
к. ái perpe Whether it is Montreal or Houston, Boston or 
ежа йен papi Pa. Tacoma, at each point in the list of foundry 
Buffalo, oe portsmouth, P locations, you will find (1) a reliable source of chilled 
Cinca, Ohio toi e 2 car wheels and (2) a dependable outlet for 
Council Bluffs, lowa st. Paul, eee "i wheel scrap. Furthermore, AMCCW Membership is 
ам н the mark of a company well іп the forefront of every 
Hammond, Ind. Tocoms, Wash. 
Houston, 16х05 toledo, Ohio 


HN 


7:127 


sound new development in improved wheel service. 


445 NORTH SACRAMENTO SOULEVARD, CHICAGO 12, ILL 
American Car & Foundry Co. 


Canodian Car & Foundry Co. + Griffin Wheel Co. 
Marshall Car Wheel & Foundry Co. * New York Car Wheel Co. * Pullman-Stondard Car Mfg. Co. 
Southern Wheel (American Brake Shoe Co.) 
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It takes many heads to 
run a railroad RIGHT 


HURON 


MANUFACTURING COMPANY 
3240 E. Woodbridge St. 
Detroit 7, Michigan 
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31 years of service with the company. 
John F. Van Nort has been appointed 
manager of Pyle-National’s western di- 
vision, with headquarters at 25 Beale 
street, San Francisco, Calif. T. W. Mil- 
ligan has been appointed manager of the 
central sales division, with headquarters 
at Chicago, and James V. Baker has been 
appointed assistant manager of the di- 
vision, with headquarters at Cleveland, 
Ohio. 

Mr. Martin was born on November 9, 
1879, at Covington, Ky. He entered rail- 
road service with the Cleveland, Cin- 
cinnati, Chicago & St. Louis (now part 
of the New York Central System) in 
1895 as a clerk at Cincinnati, and two 


A. N. Martin 


years later, joined the Baltimore & Ohio 
as a clerk in the traffic department at 
Baltimore, Md. He next became assistant 
to general manager of the Holly River 
& Addison (now abandoned), and in 
1904 rejoined the B. & O. as supervisor 
ot stations and buildings on the staff of 
the operating vice-president. Mr. Martin 
became industrial agent in 1914 and, 
four years later, joined Pyle-National at 
Chicago as purchasing agent. In 1927 
he was elected a vice-president and 
placed in charge of the company’s New 
York office, where he remained until his 
retirement. 

Mr. Van Nort was formerly sales man- 


John F. Van Nort 


ager of the Duff-Norton Manufacturing 
Company, Pittsburgh, Pa, and was 


]t is sometimes well to back off 
and take a look at the overall picture. 


We're thinking of the steam locomotive. These locomotives 
are producing three billion ton-miles—and will do it again tomorrow 
and the next day. They —these steam locomotives—are doing 80 per 
cent of the work on the railroads— тоге work than 
they ever did in any year before 1941. 


Many of these locomotives are old, too old, and have distorted 
the statistics on performance. Many, however, are modern. And 
on modern steam power—locomotives that pack 5000 to 9000 
horsepower and can stay on the road for 16 and 18 hours, and then 
turn around in an hour or two—the statistics look pretty good. 


We build such modern power—and are convinced that it has its place. 


DIVISIONS: Lima, Ohio — Lima Locomotive Works 
ae Division; Lima Shovel and Crane Division. Hamilton, 
LIMA y Ohio — Hooven, Owens, Rentschler Co.; Niles Tool 


4 Works Co. Middletown, Ohio — The United Weld- 
HAMILTON | BS ing Co. 


CORPORATION г: PRINCIPAL PRODUCTS: Locomotives; Cranes and shov- 

р" els; Niles heavy machine tools; Hamilton diesel and 
steam engines; Hamilton heavy metal stamping presses; 
Hamilton-Kruse automatic can-making machinery; Spe- 
cial heavy machinery; Heavy iron castings; Weldments. 
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Weoek-Swer 


POWER 
FOR HAND PIPE TOOLS. 


One man carries it! 


ЁЛЕ АЛГ» Model "400"—lightest power 


unit made — practically no upkeep 


@ You can take it with you, for the job-tested Model “400” 
power drive weighs just a little over 100 pounds. Modern 
lightweight alloy case can't be topped for strength and 
durability. Universal motor— forward, reverse; light socket 
power, turns pipe for your hand threaders, cutters, reamers 
—saves time, effort. Rite lathe-type 3-jaw chuck in front 
with chuck wrench ejector; self-centering workholder in 
rear turns with pipe. Sealed-in lubrication... no oil to o &pill. 
See the RII “400” at your Supply House. 


IW ORKESAV.EREE. 
THE RIDGE TOOL CO. * ELYRIA, OHIO 


290 (Adv. 106) RAILWAY MECHANICAL ENGINEER, MAY, 1949 


previously associated with the Oil Well 
Supply Company. For two years he also 
operated his own coal mining business. 

Mr. Milligan joined Pyle-National in 
1945, and, after two years in the St. 
Paul (Minn.) office, was appointed man- 


T. W. Milligan 


ager of the western division. He attended 
Cornell University, and was in the Marine 
Corps air forces from 1941 to 1945. 

Mr. Baker joined the company in 1919 
as sales and service engineer, and for a 
number of years, handled general special 


James V. Baker 


assignments throughout the country. For 
the last six months he has been assisting 
in the organization of the central sales 
division. 

* 

Monroe Auro EQUIPMENT COMPANY. 
C. S. McIntyre, 111, has been appointed 
service manager of the Monroe Auto 
Equipment Company, Monroe, Mich. Mr. 
McIntyre was formerly sales manager for 
the Newgren Company, in the Michigan, 
Indiana, and Kentucky area. 

* 

DearBorN CHEMICAL Company. H. 
Neville Potter has been elected execu- 
tive vice-president and general manager 
ої the Dearborn Chemical Company. 
Toronto, Ont. Mr. Potter was appointed 
technical director in 1945. 


AviLDsEN Toots & Macuines, INc.— 
The Clark Equipment Company has 
transferred substantially all the assets 
of its Celfor tool division, at Buchanan, 


"They just washed Casey's engine vith Wyandotte Rillor" 


Casey is visibly impressed with the 
cleanliness of his locomotive. But 
he'd be even more impressed if he 
saw how quickly and economically 
engines, tenders and passenger 
coaches are washed with Wyandotte 
Rillor. 


Rillor is a mildly alkaline cleaner 
with unusual wetting and soil-sus- 
pending power. In solution, it clings 


as it cleans, remaining on vertical 
surfaces long enough to penetrate 
and loosen dirt, oils and traffic soil. 
Finally, it rinses freely — even after 
drying on— and leaves a bright, 
attractive surface with a glossy sheen. 

Rillor is completely safe to use on 
paint and lacquer finishes. 

We will be glad to demonstrate 
the advantages of Wyandotte Rillor, 


at your convenience and without 
obligation. May we send you detailed 
information? 


WYANDOTTE CHEMICALS CORPORATION 


Wyandotte, Michigan e Service Representatives in 88 Cities 


yandotfe 


REG. U. $. PAT. OFF. 
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-Doduech Generate 


- SURFACE 


Mich., to Avildsen Tools & М 
of Chicago and New Y 
of the key personnel of the 
are to join Avildsen, As a u 
tools, Clark Equipment will hay 
tinuing interest in their prodi 
Avildsen. The new Celfor di 
Avildsen will maintain ad 
to users and distributors of Cel 
* 

Coorer-BEssEMER |. CORPORAT 
Cooper-Bessemer Corporation | 
licensed by the International. 
pany to produce magnesium-treal 
iron. Initial research and 


З FLATNE 


and 


24 sets—48 parts—of these 
hardened Gerotor pump gears 
are finished simultaneously on a 
Model 844-2 MICROFLAT ma- 


chine. The surface is optically flat 
and parallel within 0.0001 inches. 
Production is approximately 1200 
parts per hour. 


MICROMATIC HONE CORPORATION 


8100 SCHOOLCRAFT AVENUE, DETROIT 4, MICHIGAN 


2» 


work relative to the use of this 
engine construction is being 7 
at the Grove City, Pa., plant of € 
Bessemer. The company's foundr 
Mount Vernon, Ohio, will even 
duce the new iron. 


STANDARD RarLway Equipment МАХ- 
FACTURING Co.—H. L. Kent has been ap- 
pointed assistant to the president of the 
Standard Railway Equipment Manufac 
turing Company at New York. 

Mr. Kent was born in Scranton, Ps. 
on March 20, 1903. He attended the 
public schools there and Lafayette Col- 
lege, Easton, Pa. He joined the Inger- 
soll-Rand Company on February 1, 19%, 
as service engineer in the Seranton 
branch office, and later handled the com 
pany's industrial sales in the St, Louis, 
Mo., and Philadelphia, Pa., territories, 
successively. He was appointed 
manager of the railroad department, at 


Double Surface MICROFLAT machines provide 
a high production method of generating parallelism 
between two opposite faces of a part, in one oper- 
ation. This is accomplished by mounting a number of 
parts in fixtures which rotate about their own cen- 
ters while turning around a pivot gear. Lapping 
plates, above and below the fixtures, revolve in 
opposite directions about the common center. This 
assures that every point on each surface will be 
abraded by the full area of the plate. Loose 
abrasive is automatically applied to the plates, The 
operation of these machines is simple and the results 
are consistently accurate. 


H. L. Kent 


Cleveland, Ohio, on May ! 
manager of the dep 

headquarters at New ork, 
1942. Mr. Kent 
position to become assam 
Standard Railway Eau 

turing Company "28 


ScuamnE COMP. 
Company, Cinci i 
nounced the acquisit 
Williams Valve Compa 
cinnati. Plans have b 
pand the Williams 9 
| production and m 


DISTRICT FIELD OFFICES: 


1323 S. Santa Fe 616 Empire Bldg. 55 George St. Micromold Manvfacturin: 
Los Angeles 21 206 5. Main St. ^ Brantford, Ont. Boston Post Road ^ e 
California Rockford, Ш. Canada Guilford, Conn, 
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in industrial 

industry, oil and 
marine and railroad 
| L. Lane, works mana 


d 


The Garced Re-circulation Principle 


" in a steam generator insures 0 


MAXIMUM STEAM CAPACITY 
AT Ad TIMES 


Specify the £le4co Forced 


Re-circulation Steam Generator for 


Al 


your diesel-electric or electric loco- 


motives... ithas this important 


feature. 


THE 


SUPERITEATER 


COMPANY, INC. 
Division of COMBUSTION ENGINEERING - SUPERHEATER, INC. 
Representative of AMERICAN THROTTLE COMPANY, INC. 


60 East 42nd Street, NEW YORK 
122 S. Michigan Ave., CHICAGO 


Montreal, Canada, THE SUPERHEATER COMPANY, Ltd. 


Superheaters - Superheater Pyrometers- Exhaust Steam Injectors - Steam Dryers - Feedwater Heaters + Steam Generators - Oil Separators - American Throttles 
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— 67 F or 95 F Outside 


are Weatherstripped with 


BRIDGEPORT INNER-SEAL 


Uniquely designed and ruggedly constructed’, Inner-seal 
Weatherstrip was chosen recently for main door gaskets on 
125 Jumbo Refrigerator Cars to be used by the Alaska Rail- 
road. The cars, remodeled from wartime troop sleepers by the 
Chicago Freight Car and Parts Co., will be subjected to most 
extreme operating conditions. Winter temperatures often drop 
to -67° while midsummer heat hits 95°, yet car interiors must 
be held between 35° and 40° to protect highly perishable food- 
stuffs being shipped from Canada and the U. S. 


That Inner-seal will meet this test has been proved through 
experience. On special refrigerator cars subject to temperatures 
of -110*F where evaporation losses had been 30% and higher, 
Inner-seal gaskets sealed so perfectly that losses dropped to 
less than 3%. 


Write today for data sheet giving complete details on sizes, 
shapes and materials. 


*A live sponge rubber bead molded for 
life onto a flange woven of rust-resistant, 
tough spring wire and strong cotton 
thread. Bead and flange are neoprene- 
coated to resist the ravages of sunlight, 
oils and abrasives. 


BRIDGEPORT 1, CONN. 
Est. 1837 


Represented in Canada by 
THE HOLDEN CO., LTD., Montreal, Toronto, Winnipeg and Vancouver, B. C. 
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parent plant, also will direct operations 
of the Williams plant. Clifford B. Mueller. 
general sales manager of Schaible, also 
will direct sales of the Williams division. 


Exectro-Motive Division, GENERAL 
Motors Corporation.—The Electro-Mo- 
tive Division of General Motors has an- 
nounced a price reduction of approxi- 
mately 5 per cent. The reduction ap- 
plies to deliveries which started on April 
18. On the combination passenger and 
freight locomotive lead unit of 1,500 hp. 
the reduction in base price amounts to 
$8,200; on the booster unit, $7,500, and 
on the 1,000-hp. switcher, $5,000. The 
base price of a 6,000-hp. four-unit freight 
locomotive is reduced $31,400. Price re- 
visions on new models, designated as E-8 
for the high-speed passenger locomotive 
of 2,250-hp. per unit and GP-7 for the 
general purpose road-switching type of 
1,500 hp., are being deferred ‘until a 
more accurate appraisal of costs can be 
made. The deferment applies also to 
the streamliner series of high-speed pas- 
senger locomotives and in the branch-line 
series of 1,500-hp. road switchers in 
which basic changes are being made. 

* 


American BRAKE SHOE Company. The 
American Brake Shoe Company has ex- 
panded its sales activities in Cleveland. 
Ohio, by adding sales activities for the 
National Bearing division to its sales 
offices at 915 Midland building. L. E. 
Hoyer and J. Robert Lottes, National 
Bearing sales representatives, formerly at 
the Meadville, Pa., plant, will join repre- 
sentatives of the company’s Brake Shoe 
& Castings, Southern Wheel, and Ramapo 
Ajax divisions in the enlarged office. 
Their activities will be under the direc- 
tion of James J. Nelson, eastern sales 
manager for National Bearing. 

Augustus H. Elliot, vice-president of 
the Southern Wheel division has retired 
after 40 years of service with American 
Brake Shoe. Mr. Elliot worked in vari- 
ous sales and engineering capacities in 
Philadelphia, Pa., and New York, for 
rearly 18 years. Since 1927 he has been 
a vice-president of the Southern Wheel 
division and has had charge of engineer- 
ing and operation for many years. He 
established the company's Wheel Inspec- 
tion department, which later was taken 
over by the Association of Manufacturers 
of Chilled Car Wheels. He also led in 
the development of the present chilled 
freight-car wheel. 


American Hoist & Derrick Co.— 
Stanley M. Hunter, vice-president of sales. 
American Hoist & Derrick Co., St. Paul. 
Minn.. has heen elected to the position of 
executive vice-president. 

Mr. Hunter is a graduate of Albion 
College, Albion, Mich. He began his 
business career as an apprentice with 
the Novo Engine Company in 1919 and 
served as sales manager with that firm 
from 1925 to 1936, when he joined the 
sales department of American Hoist. He 
has been vice-president of sales and а 
director since 1945. 


Eutectic WeLpine ALLOYS CORPORA- 
TIoN.—A “CutTrode,” a cutting electrode 
of the Eutectic Welding Alloys Corpora- 


7777 О ASSIST customer railroads to order, stock 
and handle Diesel parts more efficiently and 
economically, a new five-day course for 
your Purchases and Stores personnel has 
been added to the educational program offered by 
our Diesel Locomotive Training Center. 


Those attending will be thoroughly schooled in the 
most modern methods of parts supply. They will 
be given a complete understanding of the functions 


of the locomotive and its component parts, followed 
by instruction in better organization of parts handling. 
This will include discussions and demonstrations on 
B the newest methods of parts procurement, ware- 


housing, packaging, order processing and shipping 
conducted by our people in charge of these opera- 
tions. Facilities of our Repair Department for recon- 


NEW ELECTRO-MOTIVE —— citioning and repair of locomotives and components 


will be shown in detail. 


PURCHA SES A ND STORES SCHOOL This training program is open to all of our customers 


without charge. Railroad management is invited to 
make the course available to as many of its people 
as possible. Application for attendance should be 
directed through official railroad channels to Educa- 
tional Director, Locomotive Training Center, Electro- 
Motive Division, General Motors Corporation, La 
Grange, Illinois. 


Since its start in 1938 the Diesel Locomotive Training 


Center at La Grange has given instruction to more CLASS SCHEDULE FOR 1949 
than 4,500 railroad supervisors. In addition, 53,000 
people have received training in our School Car classes. 


Classes are conducted Monday through Friday 
on the following dates: 
This continuous program of education is just one of 


the many plus values that go with your purchase of May 2—May 6 Aug. 29—Sept. 2 

General Motors locomotives and genuine Electro- May 16—May 20 Sept. 19—Sept. 23 

Motive parts. June 13—June 17 Oct. 3—Oct. 7 

June 27—July 1 Oct. 17—Oct. 21 

July 18—July 22 Oct. 31—Nov. A 

Aug. l—Aug. 5 ` Nov. 14—Nov. 18 

| Aug. 15—Aug, 19 De $-be. 9 


DIVISION OF 


ELECTRO-MOTIVE ENERAL MOTORS ptem 


Loco OTIVES LA GRANGE, ILL. 


Home of the Diesel Locomotive 
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Nothing equals 


Rust-Oleum 


t 


КГ 


—the proved rust preventive 
—for the lasting protection 
of metal—especially in closed 
or inaccessible areas where 
condensation due to tempera- 
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ture changes breeds rust. 


RUST-OLEUM 


Rust-Oleum cuts prepara- 
tion time. No sandblasting 
or chemical cleaners are 
necessary. 


Rust-Oleum outlasts ordi- 
nary materials two to ten 
times depending on condi- 
tions. 

Easy to use — Rust-Oleum 
assures lasting protection 
that resists rust-producing 
conditions. 


Apply by brush, dip or 
spray . . . in less time. 
Also available in small con- 
tainer sizes for economical 
distribution and field use. 


Stops Rust! 


Day and night—twenty-four hours a day—rust 
attacks railroad properties. Stop its deadly ravages 
by providing Rust-Oleum protection. Rust-Oleum 
coats metal with a tough, pliable moistureproof 
film that lasts years longer. It’s the proved answer 
to many rust problems. 


Rust-Oleum can be applied effectively and eco- 
nomically on all metal surfaces now in service— 
even where rust has already started. Merely wire- 
brush to remove scale and loose rust. Rust-Oleum 
merges the remaining rust into a rust-resisting, 
durable coating that defies time and the elements. 


Save time and labor. Avoid frequent and costly 
replacements. Protect your properties with Rust- 
Oleum. Specify Rust-Oleum on new equipment, 
for re-building jobs . . . and for maintenance. 


Get tbe facts now! Write for catalog containing 
complete information and recommended applica- 
tions. Tell us your specific rust problems and we 
will gladly send you definite suggestions for 
Rust-Oleum applications. 


RUST-OLEUM Corporation 


2419 Oakton Street Evanston, Illinois 
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tion, New York, was used to cut a steel 
ribbon at ceremonies opening the com- 
pany's No. 2 plant at Flushing, N. Y., 
early this month. This new plant occu- 
pies approximately 100,000 sq. ft. and 
houses a foundry, metal rolling and 
drawing plant, several large extrusion 
presses for producing coated electrodes, 
alloy cutting facilities, а complete gas 
welding division and special control and 
research laboratories. 

* 

Bay State Spray Equipment Сом- 
pany.—J. J. Lynch, for many years a 
sales engineer with the Binks Manufac- 
turing Company, has organized the Bay 
State Spray Equipment Company, with 
offices and warehouses in Springfield, 
Mass, and Boston. Mr. Lynch will be 
in charge of all sales and service through- 
out New England. 

* 

Оно Brass Company. Louis J. Ott, 
advertising manager of the Ohio Brass 
Company, Mansfield, Ohio, has been ap- 
pointed general sales manager. 

Mr. Ott is a graduate of Amherst 


Louis J. Ott 


college. He began his business career 
in the advertising department of Ohio 
Brass in 1928 and has been advertising 
manager since 1935. During World War 
П he handled the company’s relations 
with the War Production Board. 

* 

GENERAL Exectric Company. J. U. 
Neill has been appointed manager of 
the parts division of the locomotive and 
car equipment divisions of the General 
Electric Company. W. E. Lynch has been 
appointed district manager of the trans- 
portation division in the central district 
of G. E., to succeed F. W. Peters, who 
has retired. ` 

Mr. Neill has been with the company 
for more than 22 years and has been 
engaged in the design, application, sale 
and servicing of electric transportation 
equipment. He was assistant manager of 
the parts division prior to his recent 
promotion. 

Mr. Lynch, a graduate of the Uni- 
versity of Illinois, joined G. E. in 1926. 
He entered the transportation field in 
1928 and has since been occupied with 
application and design of electric pro- 
pulsion for all types of motive power. 
In 1931 he was assigned to the heavy- 
traction equipment field, where һе 


Go longer without leaking 
..-Cost less to repair 


THIS IS THE GASKET: The gas- 
ket of any joint is the heart 
of your maintenance problem. 
The Franklin gasket is rec- 
tangular in section, circular in 
form, and packs against flat mally last for years. You 
surfaces. Its cost is only a cannot bind the joint by а 
fraction of gaskets used іп other joints. It wears tightening the nut; flow area never changes 
slowly and evenly, top and bottom, with wear regardless of angle of turn. 

automatically taken up by the spring in the 
joint. Many roads have found average life to be 
a year or more. 


THIS IS THE JOINT: It is a 
double sleeve joint, with 
widely spaced bearings. The 
sleeve will not tilt or rock 
in the body — it will nor- 


THIS IS THE CONNECTION: It is made up of 
three sleeve joints plus necessary pipe. Verti- 
cal drop between joint centers can be as 
little as 9 inches, and still give complete flexi- 
bility with only three joints — a distinct ad- 
vantage in close quarters. 


FRANKLIN RAILWAY SUPPLY COMPANY 


А CORPORATION 


NEW YORK ° CHICAGO . MONTREAL 


STEAM DISTRIBUTION SYSTEM * BOOSTER * RADIAL BUFFER * COMPENSATOR AND SNUBBER * POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS * STEAM GRATE SHAKERS * FLEXIBLE JOINTS * CAR CONNECTION 
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BEATTY No. 11-B Heavy 
Duty Punch widely used in 
railroad industry. 


BEATTY combination Press 
Brake & Flanger does flang- 
ing, V-bending, pressing, 
forming, straightening. 


BEATTY CoPunShear, опе 
unit does coping, punching, 
shearing. 


BEATTY Hydraulic Vertical 
Bulldozer for heavy form- 
ing and pressing. 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 
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were WISE 


TO A LOT OF 
PRODUCTION PROBLEMS 


BEATTY-engineered heavy metal 
working equipment is on the job 
in hundreds of important plants, 
doing a wide variety of jobs. 
Yet, each machine is individual- 
ly engineered to do its specific 
task better, faster, at less cost. 
This wide range of experience is 
your assurance of expert coun- 
sel, advanced engineering, fin- 
est quality construction. There's 
a better way to handle any 
heavy metal fabricating prob- 
lem. Our job is to help you find 
that better way. Ї# you have a 


problem, write us. We may 


have the answer. 


S EMERE S A BEIER 
VURE XO DO vx А 


MACHINE AND 


MFG. COMPANY 
HAMMOND, INDIANA 
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worked on the Pennsylvania's electrifica- 
tion from New York to Washington, D. C. 
He has been active in the application of 
Diesel-electric power for switching and 
main-line service since 1939, and was 
appointed manager of the railway roll. 
ing-stock division at Erie, Pa., in 1941. 
He was transferred to Chicago in 1945. 

Mr. Peters joined G. E. in July, 1913, 
in the test department. Later, he entered 
the railway equipment engineering di- 
vision, from which he transferred to the 
railway engineering (now transportation! 
division. 

* 

Вкорекіск & Bascom Rore Со, — Ё. 
Zimmerman, vice-president of the Brod. 
erick & Bascom Rope Co., St. Louis, Mo, 
who has been in charge of sales, has as- 
sumed the new title of director of sales. 
J. J. Sieber, formerly chief product engi- 
neer, has been appointed sales manager. 


* 


AcME SrEEL Company. W. S. Huss, 
who has been associated with the Acme 
Steel Company for the past 30 year, 
has been appointed sales manager of the 
firm's southern division, with headquarters 
at Atlanta, Ga. He succeeds F. Н. Webb, 
who has retired. 


E. A. Lunpy Company.—The E. А. 
Lundy Company, New York, is being op 
erated by B. S. Williams, vice-president, 
since the death of E. A. Lundy, presi 
dent, reported elsewhere in this issue. 
Mr. Williams has been with the company 
since 1935. 


Obituary 


E. J. Drewyour, of the Superheater 
Company, died on March 6, in Detroit, 
Mich. Mr. Drewyour was born on May 
9, 1889. He was employed by the Michi- 
gan Central for many years before joi 
ing Superheater in June, 1923, as a se 
ice representative. He recently was ap 
pointed inspector for the company at the 
Lima, Ohio, plant of the Lima-Hamilton 
Corporation. 

* 

E. A. Lunpy, president of the E. A 

Lundy Company, New York, died o 


April 1. Mr. Lund 
Before he organiz 


On Miscellaneous Johs, Too 


Wheels, cylinder bushings, valve bushings, pistons, rings, 
cylinder heads, driving boxes, etc. are standard jobs 
for the Bullard Cut Master V.T.L. The Cut Master's 
massive rigidity combined with a wide range of speeds 
and feeds can handle these jobs with big savings, un- 
compromised accuracy and to the acme of railroad 
requirements. 


But as every shop foreman knows, various miscellaneous 
jobs do come up every so often and as a rule they are 
marked "RUSH" — so they are headed for the versatile 
BULLARDS. 


Shop foremen know from long experience that Bullards 
will do a quick and accurate job on these emergency jobs 
so that repair parts can be rushed back into service to 
keep much needed equipment in operation with the least 
"time-out" for repairs. 


Bullard Cut Masters can be had in six different sizes, 
30", 36", 42", 54", 64”, 74". with choice of six different 


Small photographs show Bullards machining head combinations on the four larger sizes. 
locomotive stack also boring and facing gear 
for Lidgerwood tire cutting machine. 


IHE BULLARD COMPANY ыл 


= 


vm 


Turn YOWU Inspectors lui к. 
on OLIVER FASTENERS .. 
| 
: 
| 
| 


HIGHEST 
QUALITY 
MATERIALS 


|| BODY - 
«SIZE 


ACCURATELY 
FORMED THREADS 


POINTED FOR 
FASTER 
ASSEMBLY 


OLIVER Fasteners meet your most rigid specifica- 
tions. Made under modern manufacturing conditions 
by one of the oldest firms in the industry, Oliver 
combines experience with skill to produce bolts, nuts, 
rivets and cap screws of highest quality. 


For guaranteed satisfaction, specify OLIVER! 


South Tenth and Muriel Sts. * Pittsburgh 3, Pa. 
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in 1924, Mr. Lundy was associated with 
the Atlantic Coast Line from 1912 to 
1916; the Long Island from 1916 to 1918; 
the Union Switch & Signal Co. from 
1918 to 1920; and was business manager 
of Railway Electrical Engineer and Rail- 
way Signaling, publications of the Sim- 
mons-Boardman Publishing Corporation, 
from 1920 to 1924. 
* 

Cuartes L. GALLOWAY, retired repre- 
sentative of the Hunt-Spiller Manufac- 
turing Corporation, died on March 9. 

+ 

ARTHUR PURNELL, district sales man- 
ager of the Youngstown Sheet & Tube 
Co. at Chicago, died at his home in 
Evanston, Ill, on March 31. 

* 

CLirroN SLussER, vice-president of the 
Goodyear Tire & Rubber Co., since 1926, 
died on March 25. He was 56 years old. 

* 

Tuomas W. DELANTY, vice-president 
and director of the Apex Railway Prod- 
ucts Company, Chicago, died on March 26. 

* 

CuanLEs H. LoNGFIELD, vice-president 
and general sales manager of the Youngs- 
town Sheet & Tube Co., died of a heart 
attack on March 7. 


PERSONAL 
MENTION 


General 


E. P. GANGEWERE, whose appointment 
as assistant general manager of the 
Reading at Reading, Pa., was reported 
in the April issue, was born at Bethle- 
hem, Pa., on November 17, 1900, and at- 


E. P. Gangewere 


tended high school at Chattanooga, Tenn. 
During 1917 and 1918 he was an appren- 
tice in the machine shop of the Wheland 
Machine Company at Chattanooga. He 
later attended Lehigh University, receiv- 
ing the degree of mechanical engineer in 
1922. Mr. Gangewere entered the service 
'of the Reading in July, 1922, as з special 


A 


Ioab ond 


Trade Mark 


SOLDERLESS TERMINALS 


TERMINALS AND TOOLING 
DESIGNED FOR ADDITIONAL 
RAILROAD SECURITY 


А or” 
Serrated terminol i 


barrel. $ de PE 
Thin copper sleeve, <! 13 
for stronger crimp. F^ Y h 
bU - 
Plastic insulation bonded to = AMP Certi-Crimp HAND TOOLS 


the thin copper sleeve ex- Certi-Crimp hand tools feature 

а ratchet device which will not 
Permit the tool to open, once 
the crimping cycle has started, 
until the operation is complete. 
* . . EACH TOOL IS MS 
OWN INSPECTOR—operator 


AMP Plasti-Bond Solderless Terminals are designed pris енти — "t 


Р 1 I E ; » For larger production AMP 
especially for Railroad use! The terminal is PRE PNEUMATIC HAND TOOLS 


INSULATED, having plastic insulation BONDED to a оге evollable: Once the Woger 


s pulled a complete crimping 
cycle is accomplished. 


ends for insulation support. 


copper sleeve—cuts final installation time and costs! 


In addition this inner copper sleeve is made long enough eS 
for maximum mechanical strength when crimped, but 2, 
shor! enough to avoid causing a dangerous "short М 
circuit". Experience has shown that "shorts" sometimes N \ 
occur if faulty stud-block installation causes a break ` 


in the plastic sheath of a terminal: Plasti-Bond has 


АМР Plasti-Bond termi- 3 no metal to be thus exposed underneath the insulation 
nals are strong and dur- 1 : 
able with sturdy "hold fast” support. AMP has made another important step toward 


crimp. No chance for de x 
"shortsl eliminating the dangers of human error! 


AIRCRAFT-MARINE PRODUCTS Inc. 
1314 Н. FOURTH STREET, HARRISBURG, PA. 


Sole Canadian representative: 
F. MANLEY & SONS LTD., Toronto, Ont., Canada 


> 
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RUB-BUB' 
ш 


RAILROAD SAFETY FLOORING 


Outlasts steel! Reduces pay accidents! 
Used by 7 Class 1 roads! 


SYNTHETIC RUBBER 
TREAD RESISTS 
ABRASION 


PERMA-LOK 
METAL BACKING 


RESILIENT RUBBER 
EDGE RESISTS HEEL 
GOUGING 


TWO-ZONE CONSTRUCTION is an exclusive feature of Rub-Bub Heavy-Duty 
Safety Step Plate. It increases flooring life, adds an extra margin of safety. 
Microphotograph shows dense, fibrous texture of Rub-Bub compound 


that’s never slippery wet or dry. 


AR analyses show that step 
plates require special design 
to withstand two distinct types of 
wear. First, lip and edge should re- 
sist rolling weight of passengers 
and sharp, gouging action of heels. 
Second, step tread should resist the 
combined abrasive action of cin- 
ders, dirt and shoe soles. 

Unique two-zone construction of 
RUB-BUB Heavy-Duty Safety Step 
Plate solves both problems. For re- 
siliency, RUB-BUB compound in 
lip and edge contains a high per- 
centage of live rubber. For extra 
abrasion resistance, the tread is a 
full 5/16 inch thickness of RUB- 
BUB synthetic rubber compound. 
Both compounds are molded into 
one integral plate, double-bonded 
mechanically and chemically to the 
Perma-Lok metal backing. The pos- 


c 


STEP PLATE WITH WHITE 
SAFETY STEP EDGE 


AISLE TREAD 
UNDERSEAT Р 
FLOORING 
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VESTIBULE PLATE 


sibility of broken step edges is com- 
pletely eliminated. 

RUB-BUB step plate is as safe 
after years of service as the day 
installed. Exclusive Dri-Foot rib de- 
sign and toothy texture of RUB- 
BUB compound are never slippery 
wet or dry. Wide grooves through 
step nose drain water off faster... 
squeegee ribs grip shoe soles tighter. 
Natural resiliency of live rubber 
edge helps to prevent shattered 
shinbone accidents. 

Specify RUB-BUB Heavy-Duty 
Safety Step Plate in combination 
with RUB-BUB vestibule plate, 
aisle tread and underseat flooring 
for safety ... long life. . . appear- 
ance. Write today for RUB-BUB 
samples—the big value in railroad 
flooring. 


RUB-BUB 


Transportation Products 


SAMUEL MOORE & CO.  MANTUA, OHIO 


IN CANADA 


RAILWAY & POWER ENG. CORP. 
Montreal * Hamilton * Windsor 
Toronto * North Bay * Winnipeg 
Vancouver * Norando * New Glasgow 


*T. M. REG. U.S. РАТ. OFF. A-2055 
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apprentice on the staff of the assistant 
superintendent motive power, subse- 
quently becoming motive-power inspec- 
tor. In 1925 he was promoted to the 
position of mechanical supervisor and 
from 1927 to 1933 served successively 
as enginehouse foreman at Saucon Creek 
and Bethlehem, and as assistant master 
mechanic at Philadelphia, Pa. In 1933 
he was appointed assistant superinten- 
dent of the Reading locomotive shor; 
on January 1, 1939, assistant superin- 
tendent of motive power and rolling 
equipment, and in January, 1942, super- 
intendent of motive power and rolling 
equipment. 


WiLLIAM J. O'NEILL, superintendent of 
motive power ‘of the Western Pacific, 
with headquarters at Sacramento, Calif., 
has retired after more than 54 years of 
service. Mr. O'Neill began his railroad 
career in 1893, at the age of 16, as a ma- 
chinist apprentice in the employ of the 
Union Pacific and later became erecting 
foreman at Cheyenne, Wyo. He subse- 
quently served with the Southern Pacific 
at Ogden, Utah, and as division foreman 
on the narrow gage at Mina, Nev. After 
working as machinist on several other 
roads, he became enginehouse foreman 
of the Chicago, Rock Island & Pacific at 
Herington, Kan., in 1907 and later served 
as master mechanic successively at El 
Dorado, Ark., Little Rock, Chickasha, 
Okla., and Shawnee. In 1915 he was ap- 


William J. O'Neill 


pointed mechanical superintendent, sec- 
ond district, of the Rock Island, and in 
1923 he became general mechanical su- 
perintendent of the Denver & Rio Grande 
Western. Mr. O'Neill left the Rio Grande 
in June, 1936, to become superintendent 
of motive power of the Western Pacific 
at Sacramento. 


ErsERT E. GrEASON, mechanical engi- 
neer of the Western Pacific at Sacramen- 
to, Calif, has been appointed superin- 
tendent of motive power at Sacramento. 
Mr. Gleason was born on October 17. 
1889, at Marysville, Calif. He completed 
a course in mechanical engineering at 
Polytechnic College of Engineering, Oak- 
land, Calif, in 1911. He then became 
enginehouse clerk for the Western Pa- 
cific at Oakland and in 1913 was trans- 
ferred to the Sacramento shops, where he 
held various positions until 1916, when 


45 YEARS OF 


picer 


SERVICE 


RAILWAY TYPE PROPELLER SHAFT 
HYPOID GEAR UNIT 


45 YEARS OF 


ГҮ ositive Generator Drive 


bh Manvfoctured, Sold апа Serviced by SPICER MANUFACTURING 
Division of Dana Corporation * TOLEDO 1, OHIO 
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Doíng the job 


$ Мапро,, 
| 5А 


Mechanical Cleaning 
Saves Costly Labor for 
9 Major Railroads 


You can no longer afford to use ordinary soak tanks for 
your parts cleaning. You can cut cleaning time, labor 
and over-all costs with Magnus Aja-Dip Cleaning 
Machines on diesel and steam parts, air filters, com- 
pressors, signal elements, electrical equipment, etc. 
Here's the story on four railroad installations: 


Diesel Parts Cleaned in 1/4 the Time formerly re- 
quired in still tanks, using solvents. Magnus 755 in the 
Aja-Dip Machine also eliminates hand work. 


Steam Engine Parts Cleaned in 1/3 the Time of steam 
gun cleaning. Magnus 92SM in the Aja-Dip Machine also 
gives a 1096 increase in volume of cleaned parts. 


Steam Engine Parts Cleaned in 45 Minutes where 
boil-out vat took 8 hours. No elbow grease needed. 
Magnus Heavy Duty Cleaner is used. 


o Steam Engine Parts Cleaned at the Rate of a Ton 
per Shift where still tank took over 4 shifts. Cleaner 
used is Magnus Heavy Duty Cleaner. 


Nine major roads are already using Magnus Aja-Dip 
Cleaning Machines to speed cleaning and cut hand 
work. There's a size to handle any capacity needed 
from 100 to 2,000 Ibs. of load. 


For the mechanical approach to your clean- 
ing problems... write for Bulletin 407-AST. 


Railroad Division 


MAGNUS CHEMICAL COMPANY ө 77 South Ave., Garwood, М. J. 


In Canada—Magnus Chemicals, Ltd. 
4040 Rue Masson, Montreal 36, Que. 


зу MaGnus CLEANERS 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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he became chief draftsman. In 1923 he 
was appointed mechanical engineer; in 
1928, assistant to superintendent of mo. 


Elbert E. Gleason 


tive power; in 1939, master mechanic, 
and in 1941, mechanical engineer a 
Sacramento. 


Epwarp T. CuvLER, assistant to the 
superintendent of motive power of the 
Western Pacific at Sacramento, Calif. 
has been appointed assistant superintend- 
ent of motive power. Mr. Cuyler studied 
engineering at Iowa University and, after 
leaving college, became a special appren- 


Edward T. Cuyler 


tice in the employ of the Chicago, Rock 
Island & Pacific. In 1937 he became $ 
service engineer for the Electro- Motit 
Division, General Motors Corporation: 
1941 he was appointed assistant to supe 
intendent of motive power of the West? 
Pacific. 

Joun GocrnTY, general карете? 
of motive power and m 
Union Pacific at Omaha, N 
tired after nearly 50 years 


completing his apprenticeship. petal 
ployed as machinist and €^, 
foreman by а number of a 
cluding the Wabash, the Ben 
Grande Western, the Misso 
and the Chicago, Rock l | 
In 1918 he joined the U. Р. as 


! 


- “MOST SATISFACTORY PE 
. FIRST CLASS ACCURACY 


ance of their Lodge & Shipley Lathes is the 
ability of these precision lathes to handle 


Бе & Shipley Lathe to machine jobs 


d might ordinarily require a larger 
athe, 


In the photo, a 10" locomotive main crank 
Pin is being turned on a Model “X” 18” 

8e & Shipley Engine Lathe in the shop 
of a noted Western Road. A special carbide 


RFORMANCE WITH 
ON TOUGHEST JOBS” 


пнд 0% " 


7 
Ф 


tool is being used to cut the nickel-chrome- 
molybdenum steel at 88 r.p.m., .026 feed. On 
this and other widely varied railroad jobs, 
this owner reports "favorable" production, 
saving "off-the-line" time and maintenance 
costs. 


The nation’s leading roads use Lodge & 
Shipley Lathes for every type of manufactur- 
ing and repair. Write for Condensed Catalog 
which shows Engine, Tool Maker, Gap and 
Hollow Spindle Lathes . . . all ideally suited 
for railroad work. 


MACHINE TOOL DIVISION «3055 COLERAIN 


SPECIAL PRODUCTS DIVISION . 


CINCINNATI 2s, 
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800 EVANS ST. 
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A simple method of 
controlling temper- 
atures in: 


© WELDING 

e FLAME-CUTTING Also 
e TEMPERING available 
* FORGING in pellet 
© CASTING and 
e MOLDING liquid 
© DRAWING form 


© STRAIGHTENING 
© HEAT-TREATING 
IN GENERAL 


It's this simple: Select the 
Tempilstik?- for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 


the specified temperature has gives up 
been reached. to 2000 
readings 


Available in these temperatures (F) 


house foreman at Kansas City, Kan., and 
later served at Marysville, Kan., Salina, 
Junction City, Pocatello, Idaho, Laramie, 
Wyo., Green River, Cheyenne and Omaha. 
He advanced through the positions of 
district foreman, general foreman, master 
mechanic and superintendent of shops 
and, in 1936, became assistant general 


John Gogerty 


superintendent of motive power and ma- 
chinery at Cheyenne. He was transferred 
to Pocatello in 1938 and to Omaha in 
1939. Mr. Gogerty was appointed super- 
intendent of motive power and machinery 


in April, 1940, and general superinten- 
dent of motive power and machinery in 
March, 1942. 


Georce C. WinMs, JR., mechanical en- 
gineer of the Central of New Jersey, has 
been appointed to the newly created post 
of assistant superintendent of motive pow- 
er and rolling equipment, with headquar- 
ters as before at Elizabethport, N. J. 
Mr. Wilms was born at Baltimore, Md., 
37 years ago. He served for several years 
with the Baltimore & Ohio as a drafts- 
man, cost study engineer and motive-pow- 
er inspector. He became mechanical en- 
gineer of the Jersey Central Lines on 
June 23, 1947. 


О. J. Pnorz, whose retirement as su- 
perintendent of motive power and ma- 
chinery for the Chicago, St. Paul, 
Minneapolis & Omaha (part of the 
Chicago & North Western System) at 
St. Paul, Minn, was reported in the 
April issue, was born at Winona, Minn., 
where he attended local public schools. 
He entered railroad service in 1903 as 
an apprentice with the North Western at 
Winona and later served as a machinist. 
In 1914, he became enginehouse fore- 
man at Wyeville, Wis., and in 1917 was 
transferred to Huron, S. D. From 1920 
to 1928, he served as general foreman 
successively at Belle Plaine, Towa. 
Huron, S. D., Missouri Valley, Iowa, and 


IuGIMIIES - 005160105. MAMUTACTURIES 
эи CQUIPMENT FOR апта HEATING 


LOCOMOTIVE 
TIRE 
HEATER 


SPECIFICATIONS 
Tank capacity .. d 20 gals. 


Operating air pressure 50-125 Ibs. 
Hose length 125 ft. 
Net weight 170 Ibs. 


Shipping weight 190 Ibs. 


FREE —Tempil? ''Basic Guide 


to Ferrous Metallurgy" 
— 16%” by 21" plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interes! to yov. 


CLAUD S. GORDON CO. 


Specialists for 33 Years in the Heat Treating 
and Temperature Control Field 

Dept. e 3000 South Wallace St., Chicago 16, №. 

, Ohio 


оло 
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| AMUNSER MANUFAC URING CO: 


ORKS, INC. 


à DIVISION OF DIAMOND IRON W 
n 27 MINNEAPOLIS, MINNESOTA, 
b n 

2) e 


LOCOMOTIVE 
TIRE HEATER 
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ma Tor LOCOMOTIVE TIRE HEATER 


Positive uniformity of heat... € 
of operation. . · apse oquipmet 
MAHR tire heaters standar LIN 
shops all over the world. WRITE FOR FUL 
FORMATION. 


RIVET FORGE 


E HEAT 


—EVEN-TIR 


ase and econo! 


fety have ™ 


plus absolute 5а ia railroad 


U. S. A. VACUUM 109 


BLACKSMITH пина U“ 


= 
FORGE LOCOMOTIVE Fine OFF 


no additional grease has been added! 
...inspection shows bearings in journal box are in 
excellent condition!...Esso ANDOK B has main- 
tained its remarkable lubrication qualities even 
after the 270,000-mile record was set...and the 
Toad test is still going on! 


like this on Esso Railroad Fuels and 
Lubricants is one of the practical follow-ups on the 
extensive research Esso constantly carries on in 
America's largest petroleum laboratories... making 
doubly sure you can depend on the railroad prod- 
ucts that bear the Esso brand. 


our Esso Sales Engineer on any fuel or 
lubrication problem that we can help you solve. 


IN THIS TEST 
HAS RUN OVER 270,000 MILES! 


SOLD IN: Maine, N. H., Yt., Mass., R. I, Conn., N. Y., N. J., Penna. 


Del., Md., D. C., Vo., W. Va., N. C., S. C., Tenn, Ark., La 


ESSO STANDARD OIL COMPANY — Boston, Mass. — New York, 


N, Y.— Elizabeth, М. J.— Baltimore, Md.—Richmond, Va.— Charles 
ton, W. Va. — Charlotte, N. C. — Columbia, S. C.—Memphis, Tena.— 
Little Rock, Ark. — New Orleans, La 

ESSO STANDARD OIL COMPANY Of PENNSYLVANIA 
Fhilodelphio, Po. 
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Chicago. He subsequently returned to 
Winona as master mechanic, and in 
1929 became master mechanic at Es- 
canaba, Mich. Mr. Protz was appointed 
assistant master mechanic of the North 
Western at Clinton, lowa, in September, 
1931; superintendent of locomotive and 
car shops at Chicago in September, 1939; 
superintendent of motive power at 
Chicago in October, 1943, and superin- 
tendent of motive power and machinery 
of the C. St. P. M. & O. at St. Paul in 
November, 1944. 


E. A. STEVENS, assistant mechanical 
superintendent of the Pacific Electric at 
Los Angeles, Calif., since 1937, has been 
appointed superintendent of equipment. 


Frep Е. Севе, superintendent of 
equipment for the Pacific Electric at 
Los Angeles, Calif., has retired after 27 
years of service. 


JoserH Н. Ѕмітн, chief draftsman of 
the Central of New Jersey, has been ap- 
pointed mechanical engineer, with head- 
quarters at Elizabethport, N. J. 


Howarp HILt, superintendent of shops 
of the Reading, has been appointed su- 
perintendent motive power and rolling 
equipment, with headquarters as before 
at Reading, Pa. Mr. Hill entered the 
service of the Reading as a machinist in 
1914, at Philadelphia, Pa., and became 
assistant foreman in 1917; enginehouse 


foreman at Philadelphia on January 1, 
1933; assistant master mechanic on Sep- 
tember 1, 1936; master mechanic of the 


Howard Hill 


Philadelphia division on July 1, 1938; 
assistant superintendent of motive power 
and rolling equipment at Reading in Jan- 
uary, 1942, and superintendent of shops 
in 1944. 


E. L. Browne, fuel engineer of the 
Illinois Central, has been appointed 
traveling engineer, with headquarters at 
Memphis, Tenn. 


JOHNSION 


RIVIT FORGES produce 
PROPERLY HEATED RIVITS at a SAVING! 


Save on oil, air, time and maintenance costs. Equipped with 
JOHNSTON NON-CLOGGING VACUUM Oil Burner — no 
oil valve, no small oil passages to clog — outstanding for its 
ability to hold the oil adjustment and 
operate steadily for long periods with- 


out attention. 


Shown is wheel portable, high pres- 


sure model. Other portable and sta- 


tionary types to fit your needs. Write 


for Bulletin R-801. 


For SAFETY and DEPENDABILITY 


— specify JOHNSTON. 


к тух 


ТЕНЕ 
| | MANUFACTURING СО. 
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Суза 
ё Hm 
~N DAO 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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C. С. Williams, Diesel supervisor of 
the Chicago, Rock Island & Pacific, at 
Kansas City, Mo., has been appointed 
superintendent of automotive equipment, 
second district, with headquarters at 
Kansas City. 


KrNNETH J. KrnriN has been appoint- 
ed fuel engineer of the Illinois Central, 
with headquarters at Fulton, Ky. 


D. S. NEUHART, assistant general super- 
intendent of motive power and machinery 
of the Union Pacific at Omaha, Neb., has 
been appointed general superintendent of 
motive power and machinery at Omaha. 


A. R. Snyper, mechanical superintend- 
ent of Diesel power of the Union Pacific 
at Salt Lake City, Utah, has been ap- 
pointed assistant general superintendent 
of motive power and machinery, with 
headquarters at Omaha, Neb. 


Diesel 


Ray A. My ius, has been promoted to 
the position of foreman of the Diesel- 
electric locomotive shop of the Erie 
at Marion, Ohio. 


Master Mechanics 
And Road Foremen 


G. R. Weaver, master mechanic of the 
Williamsport division of the Pennsylvania 
at Renovo, Pa., has been transferred to 
the Eastern division, with headquarters 
at Pittsburgh. 


W. Н. FanRELL has been appointed 
chief road foreman of engines, Toledo- 
West and Western divisions, of the New 
York Central, with headquarters at Elk- 
hart, Ind. 


WALTER L. НОЕВКЕВ, day enginehouse 
foreman of the Atchison, Topeka & Santa 
Fe at Barstow, Calif., has been appointed 
master mechanic, with headquarters at 


Clovis, N. M. 


Tuomas T. BLICKLE, master mechanic 
of the Atchison, Topeka & Santa Fe at 
Dodge City, Kan., has been transferred to 
the position of master mechanic at 
Chicago. 


J. P. Francis, assistant master me- 
chanic of the Eastern division of the 
Pennsylvania at Pittsburgh, Pa., has been 
appointed master mechanic of the Wil. 
liamsport division, with headquarters at 
Renovo, Pa. 


С. С. Manoney, general foreman of 
the Elgin, Joliet & Eastern at Gary, 
Ind. has been appointed master me- 
chanic at Gary. 


Rosert B. WHEELER, master mechanic 
of the Southern at Richmond, Va., has 
retired after 43 years of service with the 
road. 


Shop and 
Enginehouse 


Р. О. LikENs, general foreman, locomo- 
tive department, of the Clinchfield, has 
been appointed superintendent of shops, 
with headquarters as before at Erwin, 
Tenn. 


...апа STILL 
GOING STRONG 


The unretouched photograph il- 
lustrates a proven example of the 
actual durability and strengthen- 
ing effect of every Wine CAST 
STEEL Hopper Frame. Engineered 
design from the very beginning 
has prevented distortion in the 
adjacent car parts. In 

twenty years of service, 

these hopper frames 

have insured lading 

against loss due to 

leakage around the 


hopper opening. 


ONE PIECE-CAST STEEL 


HOPPER FRAME 


THE WINF RAII WAV APPIIANCF COMPANY ТП1ЕПП Q NHIN 


A 


à 


SIMPLE 
As 


Бу 


("m S ALL THERE IS TO a) 
NIT TRUCK — no hangers — 


no hanger pins—no cotters 
—no safety supports—no 
о other supplementary devices N 


«EE Er 


JUNE, 1949 


RAILWAY 
MECHANICAL 
ENGINEER 


With which is incorporated the Railway Electrical Engineer. Founded in 1832 as the American Rail-Road Journal. 


VOLUME 123 


NO. 6 


FEATURE SECTION: 


Operating Procedure at the C. & N. W. Diesel Shop .. 301 
Some Modern Trends in Passenger Car Repair Shops 
The Change in Motive Power ................... ...... 314 


Rolling Stock Problems ..................... 


Engine Terminals—Old and New ....... 
Economies in Back Shop Operations ... 


EDITORIALS: 


What to do About Future Costs ....... 


"Shop on Wheels" Built by North Western 


What Would You Have Done? .......... 
Two Problems in Freight Car Use ..... 
New Books ......................... 


ELECTRICAL SECTION: 


NEW DEVICES: 


Hydraulic Tracer Lathe Control . 
. 309 Stainless Steel Welding Electrode 
Cord Trolley for Monorail Hoists 
Baking Varnish ................. 
. 320 Adjustable Crowfoot Attachments .. 
. 323 Aluminum Alloy Portable Hoist .... 
Air or Water Operating Valve 
327 Automatic Chargers for Truck Batteries 
Hydraulic Tracer ...................... 
Balanced Pressure Swivel Joints ...... .. 
Remote Control Electric Clutch ...... . 
Improvements in Safety Headrest Goggles 
331 Brazing Machine....................... 
Stainless Steel Ball Valve .... ......... 
331 Aluminum Jack Supports ............ 
332 Universal Diamond Dressing Tool ...... 
333 A. C. Magnetic Starters ....... ...... ; 
: Carbide and Cast Alloy Toolholders . 
333 Hydraulic Wheel Mounting Press . . 
Air Operated Impact Wrench ...... 
Two-Stage Air Compressor ..... : 
Transformer for Portable Lamps 
Windshield Wiper Агт ........ 
Hydraulic Vise .......... . 


Electrical Equipment for the Diesel Service Shop .. . 334 


Portable Test Set ......................... 


Jack for Removing Underframe Equipment 


Welded Gear Box for Diesel Traction Motors .... 
Consulting Department .................... 


/ 340 INDEX TO ADVERTISERS | 


E a 


C. B. Peck, 
Editor, New York 


H. C. Wilcox, 

Managing Editor, New York 
E. L. Woodward, 

Western Editor, Chicago 
А. б. Oehler, 

Electrical Editor, New York 


C. L.-Combes, 

Associate Editor, New York 
G. J. Weihofen, 

Associate Editor, Chicago 


C. W. Merriken, Jr. 
Business Manager, New York 


Published monthly by Simmons-Boardman Publishing Corporation 
1309 Nohle street, Philadelphia, Pa. Editorial and executive offices: 30 Church 
street, New York 7, and 105 West Adams street, Chicago 3. Branch offices: Terminal 
Tower, Cleveland 13; 1081 Nationa! Press bldg., Washington 4, D. C.; 1038 Henry 
bldg., Seattle 1, Wash.; 300 Montgomery street, Room 805.806, San Francisco 4, 
Calif.; 530 W. Sixth street, Los Angeles 14, Calif.; 2909 Maple avenue, Dallas 4, Tex, 


Samuel О. Dunn, Chairman, Chicago; James С. Lyne, President, New York: S. Wayne 
Hickey, Vice-Pres., New York; C. Miles Burpee, Vice-Pres, New York; Н. Н. 
Melville, Vice-Pres., Cleveland; C. W. Merriken, Vice-Pres., New York; Р. C. Koch. 
Vice-Pres., New York; Robert E. Thayer, Vice-Pres., New York; Н. E. McCandless, 
Vice-Pres., New York; John H. Thompson, Vice-Pres., Chicago; J. S. Crane, Vice- 
Pres. and Sec., New York; J. Т. DeMolt, Treas., New York; Ralph E. Weslerman, 
Asst. Treas., Chicago; Arthur J. McGinnis, Asst. Treas., New York. 


The Railway Mechanical Engineer is a member of the Associated Business Pa 
(A.B.P.) and the Audit Bureau of Circulations (A.B.C.) and is indexed by the Indus- 
trial Arts Index and also by the Engineering Index Service. Printed in U. S. A. 


Subscriptions payable in advance and postage free, United States, U. S. Possessions 
and Canada, 1 year, $3; 2 years, $5. Other countries in Western Hemisphere: 1 year, 
$5; 2 years, $8. All other countries; 1 year, $7; 2 years, $12. Single copies 50 cents. 
Address H. E. McCandless, circulation manager, 30 Church street, New York 7. 


PRINTED BY PERIODICAL PRESS CORP., PHILA. 23, PA. 


NATI FILMATIC 


3 CENTERLESS 


There are several reasons for using a No. 3 Cen- 
terless for jobs of this type. It is potentially a 
high production machine, yet it has a number 
of features to facilitate setup. And in addition, 
heavy duty construction permits unusually wide 
contact between work and wheel; FILMATIC 
grinding wheel spindle bearings withstand 
heavy cuts with no special attention; hydraulic 
profile truing over both wheels facilitates and 
speeds up the truing and dressing of the wheels; 
large diameter infeed handwheel with microm- 
eter adjustments gives you diameter reduction 
as fine as .0001". € The cincinnati FILMATIC 
No. 3 Centerless Grinder has a very definite 
place in railway shops. It will be to your ad- 
vantage to investigate. Complete specifications 
may be obtained by writing for catalog G-438-3. 
For a brief description look in Sweet's Catalog 
File for Mechanical Industries. 


Write for booklet G-503-1 "Principles of Centerless Grinding," 
an unusually informative booklet which is written in nontech- 
nical language. This booklet also contains a chapter on small 
lot production. 


These illustrations show a CINCINNATI FILMATIC No. 
3 Centerless set up for grinding frame bolts by the 


infeed method. The complete length of the bolt 


under the heod is ground to size in one operation. 


DNE CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO, U. S. A. 


CENTER TYPE GRINDING MACHINES e CENTERLESS LAPPING MACHINES è CENTERLESS GRINDING MACHINES 
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Operating Procedure 
At C. & №. W. Diesel Shop | 


Careful study of material handling throughout Diesel re- 
pair area makes appropriate the title "Shop on Wheels” 


One of the best examples of modern Diesel shop 
construction is located on the Chicago & North West- 
ern at Chicago. The principal Diesel building is 142 
fl. by 407 ft. with three through tracks for running 
maintenance* and one track for heavy repair work 
which is open at one end only. The building can 
handle either 16 freight units or 12 passenger units 
at one time. 

The total number of locomotive units assigned to 
this shop for the various classes of maintenance 
include 43 passenger units for servicing and heavy 
repairs, 10 passenger units for servicing only, 15 
freight units for servicing and heavy repairs and all 
truck work on 47 additional freight units. The truck 
work on 45 new freight units to be acquired later 
this year will also be assigned to the Diesel shop at 
this point. Fifteen Diesel switchers are also serviced 
in the new Diesel shop, but most heavy repairs are 
made to them in the adjacent steam erecting shop. 

The shop can, therefore, be best described in 
general as a system shop for road freight and pas- 
senger locomotives, and as a divisional shop for 
switching power. The shop can also be described 
partially as a heavy repair shop and partially as an 
assembly shop. Repairs which require the use of 
heavy machinery, such as machining cylinder liners, 
boring out main generator housings for armature 
bearings, all traction motor rewinding jobs, cam 
shaft grinding, etc., are performed in the steam loco- 
RA machine shop. Body repair work is done in 
1 Y erecting shop, truck work in the Diesel building. 

ere is also an existing structure immediately west 
of the new Diesel building which is used for any 
overflow of Diesel locomotives requiring heavy repairs 
ОШ Which а crane is not a particular advantage. 


* The t “ 

А К : 2 j { 

servicing та running maintenance" as used їп this article means routine 
plus progressive maintenance work as due. 
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Layout of the Building 

The exterior of the building is of brick, with glass 
block panels used extensively to supplement the 
electric lighting; these panels contain flights of 


Y « 


Looking west along the heavy repair track showi 
the drop platform in the center, the MM. 
haul room in the right background, the top of which ж} 
is used for spare engine storage, and in the far 7 
background the 30-ton overhead crane which spans 2 
the heavy repair track and servicing track No. 3 p 
2 
M" 
5) 
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Тгаск-№:4 О 
Service pit. 


Service platform 


Plan of the service and heavy repair section—Shaded areas are platforms at locomotive floor level 


4 


Below: Looking west along service track No. 3 with No. 4 at the left showing the continuous-depth pit through the drop 
table in the middle foreground, the row of offices and sub shops on the platform at the right, and the effect of the 
cantilever design for the servicing platforms in reducing obstructions along the lower depressed level 
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windows for ventilation. Altogether the shop has 
some 14,000 sq. ft. of glass block and 3,500 sq. ft. 
of steel sash windows. 

This shop has two principal components. One, the 
service and heavy repair section, is 140 ft. wide and 
250 ft. long, with the latter dimension extending in 
an east-west direction. Adjoining this main portion 
of the structure at its west end is a section 49 ft. by 
155 ft. which houses some of the auxiliary shops and 
affords space for the stores department. 

The service and heavy repair section is divided 
longitudinally into a low bay, containing two service 
tracks, and a high bay, containing one combination 
servicing and repair track and a stub-end track for 
heavy repairs. The two service tracks and the com- 
bination track extend entirely through the building 
and have full-length inspection pits. They are served 
by depressed and locomotive-floor-level working areas, 
and, in addition, the combination track in the high 
bay has a partial-length working platform at the roof 
level. This platform has a hinged section which, when 
lowered to the horizontal position, permits workmen 
to walk directly onto the roofs of locomotives. 


Platforms of Cantilever Design 

The locomotive floor-level platforms are concrete 
and constructed to a cantilever design, with the 
edges overhanging the supporting columns as much 
as 7 ft. 6 in. to afford a maximum of unobstructed 
working area alongside the tracks at the depressed 
floor level. The edges of all service platforms adja- 
cent to tracks are protected by hand railings of 
removable pipe posts connected with detachable 
metal chains. Outlets for steam, water, compressed 
air and electricity are located at convenient points 
along the edges of the service platforms. The service 
platform at locomotive-floor-level between tracks 2 
and 3 has a width of 29 ft., and on this platform 
is a row of enclosed rooms, providing space for an 
office, a tool room, a supply room, an electrician’s 
room, and a pipe shop. Under this platform, .at the 
depressed iod. are other rooms for similar uses. 

To permit workmen to pass freely to and from 
the engine pits, openings in the walls of the pits 
are provided at convenient intervals. 

At the west end of the main building is a Whiting 
twolevel crossover bridge at the location of each 
of the through tracks. Each of these bridges consists 
of a platform, incorporating a short length of track, 
which is raised and lowered from below by four 
motor-driven vertical shafts actuated by a motor. 
Normally these bridges are in the raised position, 
level with the service platforms at locomotive-floor 
height, for free movement at that level for workmen 
and trucking vehicles. When the bridges are in this 
Position there is also complete freedom of movement 
in the transverse direction at the depressed level. To 
move a locomotive into or out of the building at the 
west end, the crossover bridge on the particular 
track is lowered until the rails on the platform coin- 
cide with the pit rails, in which position the bridge 
15 supported on steel bearing shoes. Bridge move- 
ments are controlled by push buttons and limit 
Switches, 23 

The doors for the entry and exit of locomotives 


Drop ramps of the type shown above are used at 
the west end of each of the three servicing tracks 
to permit continuous passage between the servic- 
ing platforms—When a locomotive is to be moved 
out the west end of the shop the ramp is lowered 
by push-button control to form a continuous rail 


Four principal types of hand trucks used in the 
Diesel shop are shown above—On the left is the 
truck for carrying a complete assembly of liner, 
head, rod and gaskets to the locomotive; next to 
it is а cart for moving. groups of lube oil filters; 
on the center right is a truck for moving rods, 
pistons, flat-type air filters and miscellaneous small 
parts; on the right is a cart for carrying pistons 


are of the steel overhead rollin e, mo i 
and push-button controlled, 1545 wide and yrs 
high. Exhaust fumes from locomotives spotted in 
the lower bay are confined in overhead pockets and 
exhausted by power-driven roof ventilators. General 
lighting in this section is fluorescent, including longi- 
tudinal rows of fixtures overhead as well as Gade 
neath the locomotive floor level platform. Heatin Р 
in the above area, as well as in most other parts б 
the shop, is of the radiant type embodpin coil. 
embedded in the concrete floor. It is supplemented 
where necessary by unit heaters. Radiant heatin 
is also used under all the concrete runways at the 
outdoor fueling facilities at the east end of the h : 
for melting snow and ice to permit all-weather а 
tion of shop trucks in this area. oe 
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Arrangement for soldering risers in two minutes— 
Pure tin is melted in the two drums and caused to 
flow to the dish-shaped member between the drums 
—tThe armature rests lightly on an asbestos-cov- 
ered steel ring with the main portion of the load 
taken by the crane during the soldering operation 


For delivering fresh lubricating oil to locomotives, 
Bowser hose-reel and meter units are spaced at inter- 
vals on the service platforms. Used lubricant is 
drained off by gravity and delivered to sumps at the 
outer end of an extension to the building between 
tracks at the west end. There two sumps for this 
purpose so that one may be cleaned while the other 
is in use. А 50-gal.-per-min. pump delivers oil from 
the sumps to portable tanks, in which it is taken to 
an existing oil reclamation plant in the shop area. 

The extension at the west end houses a storage 
room for special oils and greases at the level of the 
service platforms, and a battery room at the de- 
pressed level. This extension is served by an outside 
unloading platform, with concrete ramps connecting 
with the ground level and thence with the depressed 
level. For melting snow and ice the unloading plat- 
form and the ramps have radiant heating systems. 


The Drop-Table Hoist 


All tracks in the shop are served by a Whiting 
100-ton drop-table hoist with a pit 231% ft. wide and 
1350 ft. long to serve all four shop tracks. The 
table tops have depressed floors 4 ft. deep between 
the rails and 2 ft. 6 in. deep outside, so that the 
pits are continuous through them. All the table tops 
at the service tracks are sectional to permit either a 
complete truck or a single pair of wheels to be 
dropped, as desired. At the truck-release point in 
the heavy-repair area the opening to the drop-table 
pit is covered with a platform flush with the sur- 
rounding floor which is designed to raise auto- 
matically when a truck is being raised for release by 
the drop-table hoist. When the hoist is lowered the 
platform returns to its normal position, providing 
a continuous unobstructed floor area over which 
workmen may move at will. The drop-table hoist 
is operated by a push-button control, and three indi- 
cator boards are provided at different locations, on 
each of which colored lights reveal the exact location 
of the hoist at any given time. 

The drop-table pit has a subterranean area built 
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into the side walls of the pit. After truck repairs are 
made, the trucks are stored in this area and held 
until needed. Immediately outside the shop at the 
east end, adjacent to the truck release and repair 
track is a large lye vat served by a 10-ton traveling 
crane. 

Spanning the width of the high bay (74 ft. 9 in.), 
and operating on runways extending its entire length 
of 250 ft, is a Whiting 30-ton crane with a 5-ton 
auxiliary hoist. The crane has an operator's cab with 
optional operation from the floor by pendant push- 
button control. 

The overhauling of engines is done in a completely 
enclosed room in a corner of the high bay. The 
concrete roof of this room is designed to carry a 
load of 500 Ib. per sq. ft., so that it may be used 
as storage space for spare engines, generators and 
other heavy parts. Facilities inside the engine over- 
haul room include a 5-ton Harnischfeger overhead 
crane, with pendant push-button control, which oper- 
ates on runways extending the full length of the room. 


Fuel and Sand Facilities 


The outdoor fueling station at the east end of the 
shop has facilities for metering and delivering fuel 
oil simultaneously to three coupled units on any one 
of the five tracks. An overhead sand storage tank 
also located at this point has a hose on the track side 
to sand Diesel switchers and one on the platform side 
for delivering sand to a portable sand plant. This 
unit consists of a standard Yale high-lift truck on 
which is mounted a vertical cylindrical sand-storage 
tank having a capacity of about 40 cu. ft. It has a 
cone-shaped bottom fitted with a sand-delivery hose. 
To sand a locomotive the storage tank is raised to 
the elevated position, permitting delivery of sand 
by gravity flow. 

For the rapid transmission of instructions a com- 
munication system will be installed in the shop, with 
the control station located in the foremen's office. 
The system will incorporate paging speakers and 
talk-back stations at various points inside the building 
and in the immediate vicinity outside. For fire pro- 
tection there is a variety of equipment, including 
fog throwers, hose reels with conventional nozzles, 
and hand fire extinguishers. 

The shops and stores section of the new building 
has three levels, the lower of which, a half basement, 
is connected by a ramp with the depressed level in 
the service section of the main building. This lower 
level is devoted entirely to the storage of repair parts. 
The main floor of the shop and stores section is at 
the same elevation as the locomotive-floor-level work- 
ing areas in the main structure. It contains office 
space for the stores personnel, a store room, a room 
for cleaning filters and parts, a parts reconditioning 
room, and a sound-proofed room, provided with 
filtered air, for overhauling precision parts, such as 
injectors and governors. Connecting doors between 
the shops and stores section and the service and heavy 
repair section are fitted with overhead steel rolling 
fire doors. 

Equipment in the parts reconditioning room in- 
cludes three overhead crane systems, each having two 


1,000-1Ь. hoists. In the filter and parts cleaning room 
there is a two-ton overhead crane. Other equipment 
in this room includes a filter cleaner, a filter oiler 
with a motor-driven chain hoist overhead, and two 
dip tanks with a drain area in between. 

The entire third floor of the shops and stores sec- 
tion is devoted to facilities for employees, including 
a locker and wash room, a lunch room, and separate 
rooms for toilets and showers. 

Fuel and lubricants are furnished from storage 
and pumping facilities located several hundred feet 
north of the shop building. These include a 150,000. 
gal. fuel-oil storage tank and an oil unloading rack 
with capacity for five cars at a time. The oil is 
pumped from the storage tanks to the delivery outlets 
by two 200-gal.-per-min. pumps arranged in parallel. 
А brick building houses these pumps, together with 
filters, a pressure tank and pumps for lubricating oil. 


Procedure Through Terminal 


All passenger Diesel locomotives are serviced inside 
the Diesel servicing building with the exception of 
three “City” trains (Los Angeles, Portland and Den- 
ver). Locomotives for these three trains are serviced 
on what is known as the "streamliner" ramp which 
has been in service for a number of years. It has six 
tracks with 4-ft. pits and a fueling pipe on every other 
track, so that a locomotive can be fueled on any 
of the six tracks. Normal trip maintenance only is 
performed here; if any defects are found the locomo- 
tive is brought into the Diesel shop after receiving 
fuel and water. 

Other Diesel-electric passenger locomotives are 
fueled at the outside station on the east end of the 
shop and enter the shop at the east end heading west. 
Locomotives that pull the “400” and other stream- 
liners proceed out of the shop on the west end 
to pick up their train at the streamliner ramp. Loco- 
motives for conventioal trains leave by the east end 
of the shop to pick up their trains at the California 
Avenue coach yards two miles east. 

For routine running maintenance а locomotive 
enters on any one of the three servicing tracks. When 
heavy repair work is required or anticipated, Track 
2 is used because it is serviced by the 30-ton over- 
head crane. For any work which will take longer 
than normal running maintenance time, Track 1, 
the heavy repair track, is used. Normal running 
maintenance time is considered at about five hours 
for a 1,000-mile run up to 8 hours for 3,000-mile run. 
Where locomotives are assigned to runs shorter than 
1,000 miles, several are accumulated before the loco- 
motive is brought into the shop. 

Road freight locomotives and switching locomo- 
tives generally arrive at night when there is usually 
sufficient room for them in the Diesel building and 

ey are given running maintenance or servicing 
therein. The switching locomotives are given heavy 
repairs in the back shop on the basis of hours of 


switching work performed; progressive maintenance 
is not used as it is on the freight and passenger 


locomotives. 
The assignments of men of the various crafts in 


the Diesel shop building are divided into four groups: 


1—A cleaning and servicing group under an as- 
sistant foreman and consisting of machinist helpers, 
electrician helpers, carmen and laborers. 

2—A running maintenance gang with three fore- 
men, each foreman having a balanced gang of 
machinists, electricians, sheet metal workers, etc. 

3—An inspection force with one foreman for main 
bearing inspection, I. C. C. inspection, piston changes, 
and parts reconditioning for small assemblies. 

4—A force under one foreman for engine rebuild- 
ing, engine and generator changes, and truck changes. 

Added flexibility is given this arrangement by per- 
mitting the running maintenance group to borrow 
as necessary from the inspection force to handle 
peak demands. 

A list of the principal machines installed in the 
Diesel building is shown in Table I. Those installed 
in the steam shops which are used for Diesel repair 
work are listed in Table II. In addition to these 
machines numerous jigs and fixtures have been de- 
signed by the workers to facilitate Diesel work. 


The parts-reconditioning room sends overhauled sub- 
assemblies of head, liner, piston, connecting rod and 
gasket to the engine-overhaul room on four-wheel 
racks—They are stored covered with a tarpaulin in 
the engine-overhaul room until ready for application 


The engine-overhaul room from th 
door in the background Opens to admit and ride 
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. TABLE 1—PARTIAL LIST OF MACHINERY IN THE 
DIESEL SHOP 


One filter-washing machine 

One Марис machine 

One Zyglo machine 

One 50-ton hand-operated hydraulic press 
One injector testing machine 

One speed recorder tester 

One engine governor tester 

One 10-in. lathe 


-hp. pedestal grinders 
One 7!4-hp. [des duty grinder 
Two !4-in. Delta drill presses 
One Cincinnati 24-in. upright drill press 
Two !4-hp. portable buffing machines 
One small portable pipe cutter, }4-hp., capacity 2-in. pipe 
Two battery charging sets 
Two drying and de-icing units 
One General Electric load tester for engines up to 2,000 hp. 
One 300-amp. welder 
Two tractor-type industrial trucks 
One 2-ton lift truck equipped with a seat to allow the operator to pass 
under the working platforms 
sanding truck ; 
One 1-ton portable hand-operated hydraulic crane А 
Numerous portable power such as torque wrenches, micrometers, 
tachometers, etc., are kept in the toolroom 
Numerous jigs and fixtures built by the railroad 


TABLE 11—MACHINE TOOLS IN THE STEAM LOCO- 
MOTIVE SHOP EITHER BEING USED OR CONTEMPLAT- 
ED FOR FUTURE USE ON DIESEL LOCOMOTIVE WORK 


Davis & Thompson Rotomatic for boring out cylinder liners and traction 
motor housings 

Giddi & Lewis No. 350 T horizontal boring mill 

Lodgo Shipley 27-in. by 10-ft. lathe for miscellaneous heavy work 

Lan "e by 10-ft. grinder for traction motor shafts and other shafts 
ав о 

24-in. Bullard vertical turret lathe for miscellaneous small work 

Milwaukee No. 5 vertical milling machine for use in conjunction with а 
circular table for milling out cylinder head tops and keyways not done 
on the vertical turret lathe 

Cincinnati No. 4 milling machine for making the serations on bearing 
caps and for possible future use on milling cam shafts 

Milwaukee No. 5 H milling machine also used for bearing cap serations 

Monarch 22'%-in. by 96-in. lathe for traction motor and generator shafts 

Gisholt model 1 L turret lathe for stub shafts 

Bullard 54-in. high-bed Cut-Master to bore out main generator casings 
for armature bearings 

Bullard 5t-in. standard vertical turret lathe for reboring boxes and for 
refacing Baldwin and Alco heads 

Bullard 36-in. standard vertical turret lathe for connecting rod work 

10-in. by 36-in. Cincinnati Universal cylindrical grinder for jack, pump 
and stub shaft work up to and including cam shaft size 

Heli-arc welding equipment for aluminium pistons 

Metallizing equipment to build up steam generator pump piston rods 


Of particular interest among those devices built 
by the railroad for use in the Diesel shop are a 
series of four-wheeled hand carts of various sizes 
and uses. These carts have two fixed and two swivel 
wheels for easy maneuvering any place in the shop. 
One of the largest carts is for transporting an assem- 
bly of a piston liner, head, piston, connecting rod 


and the necessary gaskets, with the piston-and-rod 


assembly resting in a box-shaped enclosure. This cart 
is wheeled directly to the locomotive and the assembly 
applied. At the same time the replaced parts are 
loaded onto the cart and carried thereon to the parts 
reconditioning room for repair. 

A second type of cart: with a wooden flooring is 
used to carry heads, pistons, rods and other medium 
sized parts between various points in the parts- 
replacement room and between this room and the 
cleaning room adjacent to it. The remaining carts 
are used for miscellaneous service on small parts. 


Diesel Engine Overhaul 


The engine overhaul room incorporated along the 
west end of the north side of the heavy repair track 
for overhauling Diesel engines and auxiliaries is 
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supplied with filtered air to eliminate dust and for- 
eign particles. The engines are brought into this 
room from the east end through an opening which is 
closed off by an electrically operated overhead steel 
door. The room is used at the present time for over- 
hauling Electro-Motive Model 567 and 567A en- 
gines, Alco, Baldwin and Fairbanks-Morse engines 
that require overhaul are sent to a portion of the 
steam erecting shop devoted to heavy Diesel work. 

When engine removal is necessary the locomotive 
is placed on the heavy repair track in the Diesel 
building and the engine removed by the 30-ton over- 
head crane after disconnecting the main generator. 
The engine is then completely stripped, and the 
engine plus the removed parts and auxiliaries are 
cleaned in an outside vat at the east end of the shop. 
The 567 and 567A engines are put on four four- 
wheel dollies, one at each corner, and wheeled into 
the overhaul room. Other engines are loaded on a 
M flat car and sent to the erecting shop for over- 

aul. 

The engine overhaul room proper is primarily an 
assembly room. The parts used in rebuilding the 
engine are either obtained new from manufacturers 
or are reconditioned elsewhere in the shop. Such 
parts as pistons, liners, heads, injectors and gov- 
ernors are sent to the parts-reconditioning room 
where they are either reconditioned or farmed out 
for repair, e.g., liners requiring machining are sent 
to the steam locomotive machine shop. "The parts- 
replacement room returns the repaired parts to the 
overhaul room ready for assembly, and, in some 
cases, in pre-assembled sub-assemblies. An example 
of the latter is the Diesel head, liner, piston, con- 
necting rod and gasket which is pre-assembled in 


Connecting rods are checked 
for twist with a dial gauge 


the parts-replacement room. The assemblies are then 
loaded four at a time on a four-wheel rack for return 
to the overhaul room and stored there. Overhaul 
room work includes checking and parts replacement 
on blowers, pumps and harmonic balancers. The 
overhaul room forces also checks crankcases for 
alignment and out-of-roundness. 


Parts Reconditioning Room 


The parts-reconditioning room actually encom- 
passes three separate adjacent enclosures. One en- 
closure is for cleaning filters, pistons, heads, cylinders 
and liners. The second tests governors, injectors, 
speed recorders and some pilot valves; repairs made 
to these are on a parts-replacement basis. The third 
room handles valve grinding, pressing out liners, 
checking connecting rods, repair work on heads up 
to but not including welding, Magnaflux and Zyglo 
tests, and miscellaneous light repairs to engine parts. 
Any heavy repairs to engine equipment, such as 
boring liners, which is found to be necessary by the 


and switching locomotive trucks which have been 
removed from the locomotive are made in the Diesel 
building. A trestle with two rails supported about 
3 ft. above the floor is incorporated in the northeast 
corner of the Diesel building for assembling four- 
and six-wheel trucks. An equalizing sling is used to 
handle assembled trucks on and off the trestle. 


Repairs to Electrical Equipment 


The repairs given to electrical equipment are y 
formed in a section of the steam locomotive shop 
served by a 7-ton walking crane and can be roughly 
divided into two classes. Motors and generators 
are overhauled completely, including armature re- 
winding, vacuum impregnating, balancing and 
baking. Repairs to control equipment generally con- 
sist of inspection, parts replacement, and rebuilding 
to standard. 

Traction motors are removed when truck work is 
required, wheels changed or when a unit is in the 
shop for repairs. If the mileage on the traction 


The center section of the main room for parts reconditioning 


reconditioning room is sent to the steam machine 
shop for the heavy work. 

Carbon is successfully removed from the injector 
nozzle tube by boiling in a small metal container 
filled with Oakite and water to a depth at which the 
boiling action causes the mixture to spew through 
the opening. Optical flats have been purchased to 
check injector spacers and check valves for flat 
surfaces. 

Any major locomotive body repairs that become 
necessary are assigned to the Diesel portion of the 
steam erecting shop. All steam generator work, in- 
cluding the checking of the mechanical and electrical 
controls, are performed on the locomotive. Air 
brake equipment is reconditioned in an existing room 
in the steam back shop. Repairs to passenger, freight 


motor is less than 250,000, it is tested with a megger 
and given a dielectric test of 1,000 volts after clean- 
ing. If it is found satisfactory the motor is not 
taken apart. 

When the mileage is 250,000 or more the motor is 
stripped completely and processed. In processing, 
the armature is removed and cleaned, tested for 
grounds, loose commutator bars, loose wedges in 
the armature core, loose armature bands and partial 
open coils in the armature. Processing further in- 
cludes a single vacuum impregnation, baking for 24 
hours, turning to check shaft alignment, balancing 
to within three grams on a Gisholt Dynetric bal- 
ancing machine, ground testing with 1,500 volts, and 
re-installing with new roller or ball bearings. 

en rewinding is required, the armatures are 
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stripped, the cores cleaned out, a check made for 
loose bars, and the commutators cleaned up. New 
coils are applied, heated and banded temporarily. 
The back connections of split-type armature coils are 
silver soldered in a machine in which the heat is 
obtained by a heavy low-voltage current in a head 
designed specifically for armature coil soldering. 
After the coils have been silver soldered and the insu- 
lation applied, the temporary banding is removed and 
a double permanent band put on. The armature is 


E 
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Portable conveyance for filling 
traction motor housings with oil 


then heated in an oven, double vacuum impregnated, 
baked for 24 hours, the shaft alignment checked, a 
2,300-volt ground test given, the armature dynamic- 
ally balanced and ball bearings applied. 

While the armature is being repaired on one side 
of the aisle the frame is being conditioned on the 
opposite side. Normally, the frame work required is 
to wash with solvents, repaint coils and frame, repair 
brush holders, renew motor leads, check connections, 
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test and assemble the bearings. The housing is set 
on end on top of a ring to make it level for the 
application of the armature. After the armature 
is applied, the assembly is placed on the floor to see 
that it runs properly with respect to noise, smooth- 
ness and bearing temperature. Before being released 
for application to the truck, the motor is given a final 
check on a transportation tester. 


Soldering Procedure 


Riser connections are soldered in a specially de- 
signed soldering pot in a few minutes as compared 
to the eight or more hours it would require by hand. 
This special pot arrangement allows pure tin to be 
heated in two tanks, one on each side of a dish-shaped 
member with a hole in the center for the commu- 
tator to rest in. The armature is lowered into place 
on a ring wrapped in asbestos. А large piston is 
lowered by hand into each of the melting tanks, 
forcing the molten tin to flow into the dish and 
around the risers. The risers remain immersed in the 
tin for about two minutes to permit complete solder- 
ing of the connections. While molten, the tin is pre- 
vented from leaking through the center opening by 
the asbestos-covered gasket. 

The electrical shop has its own Magnaflux machine 
for testing pinions and shafts. Other parts, such as 
ring gears, wheels, axles, etc., are Magnafluxed at 
other points. Pinions that have been found satis- 
factory for further service by the Magnaflux test are 
heated for application by induction heating. 

Main generators are processed after 114 million 
miles of service; they are rewound only when 
necessary. 

Oscillating headlights and other electrical jobs are 
done in this electrical shop. The majority of the 
remaining work, such as any rewiring of electrical 
cabinets, and the testing and parts replacement for 
most control equipment is done on the locomotive. 

The automatic train control equipment for 75 
Diesel units and 350 steam locomotives is over- 
hauled in the electrical shop annually. All ampli- 
fiers and primary relays used in automatic train con- 
trol are overhauled, repaired, and tested in a special 
built air-conditioned dust-proof room located in the 
electrical shop. 


Heavy electrical work is per- 
formed in a section of the near- 
by steam locomotive back shop— 
On the left of the aisle motor and 
generator frames are cleaned and 
armatures vacuum impregnated— 
On the right armature repairs -аге 
made—-The 7-ton walking crane 
which serves the heavy electrical 
repair shop can be seen in the 
background 


some Modern Trends in 
Passenger Car Repair Shops 


A general review of some recently built or modernized shops 
showing some features of each and what they have in common 


Tame has not been a great deal of activity over the 
past few years in building completely new passenger 
car repair facilities. There have been constructed a 
few new passenger car repair shops, or parts of 
repair shops such as new buildings. Modernization of 
the interior of part or all of existing buildings has 
been more prevalent, and many shops have installed 
new machinery and materials-handling equipment. 
ere new shops have been built or old ones 
modernized the end results have had several things in 
common. Good lighting has been attained through 
large glass areas, either in the form of windows or 
glass-block construction, aided and supplemented by 
fixed installations of incandescent and fluorescent 
lighting, and by conveniently spaced outlets for 
рш lighting where the permanent-fixture il- 
umination does not reach. More space has been 
provided for applying and removing sub-assemblies, 


such as air-conditioning units, and for the operation 
of power trucks over concrete floors. What is perhaps 
the most easily noticeable improvement in the over- 
all passenger car repair facilities has occurred in the 
design of paint spraying rooms. 

One reason for the apparently greater interest 
activity in painting facilities than in passenger car 
repair facilities generally is the changeover from 
dark inside and outside colors to pastel interior and 
bright exterior finishes designed for eye appeal. The 
lighter and brighter finishes require more care in 
application for good appearance, and in some cases, 
repainting must be done more often to compensate for 
the more frequent cleaning required with the lighter- 
color finishes. 

The modernization of older passenger equipment 
has also increased the load on the paint shop. In 
order to get the maximum advantage from any mod- 


An example of modern design in a transfer table and in a shop building 
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ernization work done on a passenger car it is of 
course necessary to give it a modern finish similar 
to that on the new equipment. In many cases this 
entails the removal of the existing varnish or paint 
from doors, sash, walls, etc. The surfaces then must 
be repaired either by patches, or glazing or puttying, 
and by sanding smooth, after which the necessary 
undercoating and final finishes must be applied. All 
this makes improved painting facilities increasingly 
desirable, as it creates additional work for the paint- 
ing department because of the actual painting required 
and because attractive color schemes must be devised 
to match new equipment installed in the car. 

As with painting, mechanical and electrical repairs 
are likewise becoming more complex as a result of 
the continually increasing number and complication 
of the pieces of equipment applied to passenger cars. 
This problem has been receiving increased attention 
not only with a view toward making the necessary 
repairs successfully by as well to making them in a 
minimum of time because of the high cost of today's 
passenger equipment. With an average price tag of 
some $100,000 on the modern passenger car it must 
necessarily have its repair and servicing time reduced 
to a minimum in order that maximum mileage might 
be secured and its cost justified. 

This has affected two phases of the passenger car 
repair shop, the physical plant and the training of 
personnel It has made increasingly desirable the 
use of the specialist in one particular item of equip- 
ment rather than a general tradesman with a working 
knowledge of his general type of work, such as a 
machinist or electrician, in all pieces of equipment. 
The specialists must have a sufficient overall knowl- 
edge of their line of equipment that they can find as 
well as repair trouble and that they will know the 
type and seriousness of defects which will render 
their unit inoperative. 


Some Types of Railroad Shops 


The most complete type of railroad passenger car 
shop is, of course, one equipped to build cars, al. 
though this type is in the minority. One such type 


Ample shop space permits the use of 
power trucks and facilitates the re- 
moval of large sub-assembly units 
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A band saw and an indexing punch 
press in a passenger-car tin shop 


The use of spot welding in passenger car 
work has prompted the installation of 
both fixed and portable spot-welding units 


of shop recently built serves as an example of what 
may be done along these lines and as an example of 
some of the heavy equipment that is useful in repair- 
ing as well as building cars. 

The main coach building is 136 ft. by 316 ft. and 
has 14 single-car tracks spaced 22 ft. on centers. One 
track has a pit underneath to facilitate inspection and 
other work underneath the cars. The roof is of the 
saw-tooth type with a clear inside height of 2415 ft. 
It is supported on light structural steel towers instead 
of the usual heavy single-column center posts; the 
towers serve also as guides and supports for adjust- 
able scaffolding. This type of construction simplified 
the overhead steel structure, made erection easier, 
saved over 20 per cent in the amount of steel used, 


and provided ample room for power lift trucks to 
operate in the aisles between the cars. 


Permanent Adjustable Scaffolding 


The scaffolding in this shop is counterbalanced to 
100 per cent of its weight and may be easily moved 
up or down on the steel towers with one hand and 
positioned by inserting pins to hold it at any desired 
elevation. The scaffolding platform on each side of 
each track is in three sections, one 24-ft. length in 
the center and a 32-ft. length on each end. The scaf- 
folding is so designed that it has a maximum height 
to which it may be adjusted of 14 ft., which is fixed 
by stops welded to the supports. The counterweight is 
completely enclosed at all times to eliminate any 
hazard from falling. Light steel ladders bolted to the 


towers give access to the scaffold at any elevation. 


Shop for Building Trucks 


A new shop building for constructing trucks was 
also added to the facilities. It occupies a space about 
55 ft. by 455 ft. and has a distance between the con- 
crete floor and the lower chords of the roof trusses 
of just under 19 ft. It has two tracks, 16 ft. apart 
on centers, which extend the greater part of the length 
of the shop. The building is served by a 15-ton over- 
head traveling crane which travels on rails 141% ft. 
above the shop floor. It is operable either from the 
floor or from the usual cab. The truck shop is also 
equipped with a press for removing and applying 
truck bolster springs. 

One end of the shop has a low-roof brick extension 
which houses three 40-ft. wash tracks and a paint 
spray shop 11 ft. by 40 ft. The spray shop has an 
exhaust fan with an exhaust pipe extending up 
through the roof to dispose of paint spray fumes 
safely. The floor directly under the trucks being 
sprayed has a steel grating over a partially filled 
water pan which collects surplus paint and eliminates 
the necessity of periodically scraping paint accumula- 


Wide aisles and good 
scaffolding design 
make easy movement 
possible to any point 
in the shop 


tions from the floor. Electric lighting installed in 
the spray booth is vapor proof. 


Device for Squaring Trucks 


A highly useful feature of the shop is a truck- 
squaring jig which consists of two 20-in. I-beams 10 


Portable scaffolding can be easily 
wheeled into place and leaves the 
aisles clean when it is not in use 
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Steel towers in this shop support both the roof 
and adjustable scaffolding— Safe entrance into the 
car ends is provided by portable steel stepladders 


Checking overhauled parts under simulated road con- 
ditions is exemplified by the above device for testing 
steam heat connections under steam pressure and the 
movements they will undergo while on the train 


ft. long and spaced a little over 5 ft. on centers, and 
three cross I-beams of the same size spaced 31% ft. 
on centers. The beams are cut out at the ends as 
required and welded into a rigid square foundation 
structure. The jig is placed over one of the tracks 
in the shop, but is a self-contained unit which does 
not have to be bolted or otherwise secured to the 
shop floor. 

Four wheel-positioning V-blocks are installed one 
at each corner of the jig. One pair is fixed in posi- 
tion by welding to the I-beam flanges while the 
other is moveable by means of imposed racks and 
gears. This makes the jig adjustable to accommodate 
trucks with different wheel spacing. 
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The four V-blocks are so positioned on the jig 
that when they support two pairs of mounted car 
wheels the axles are accurately parallel. The wheels 
are further held in accurate position by being forced 
against positioning plates. 

After the truck building is completed the trucks go 
to the spray booth where two coats of truck enamel 
are applied, each coat being allowed approximately 
four hours to dry. 


A Modern Shop for Heavy Repairs 


A comparably efficient modern passenger car shop, 
but which is designed for heavy repairs rather than 
both repair and building, utilizes steel and brick 
construction with large portions of the wall area 
composed of hollow glass blocks. In this repair facil- 
ity all repair work except that done in an adjacent 
truck shop building is performed under one roof. 
The building contains the following supplemental 
shops: A steel and machine shop 76 ft. by 109 ft., 
a cabinet shop 50 ft. by 109 ft., an electrical shop 
42 ft. by 62 ft., a pipe, tin and air shop 62 ft. square, 
and a general storage room 50 ft. by 122 ft. Parti- 
tions between these rooms and any adjacent rooms or 
the main part of the coach shop are of brick. 

The complete structure is 252 ft. by 339 ft. The 
coach repair portion occupies 202 ft. by 230 ft., and 
the paint shop, 50 ft. by 116 ft. The remainder of 
the building is taken up by a toilet and locker room 
and by the various sub-shops. Entering the building 
through vertical sliding doors are ten tracks, eight 
of which serve the coach repair shop and two the 
paint shop. 

The eight repair tracks in the main shop are spaced 
at 25-ft. centers to provide ample clearance between 
them for workmen, tools and portable scaffolding. 
The two most westerly tracks are equipped to handle 
heavy work, such as straightening center sills or 
other underframe members. Located along each 
repair track are series of electrical outlets with 440, 
220 and 110 volts a.c. for operating shot welders, 
arc welders and various portable tools and hoists. 

An overhead tramway at each of the heavy repair 
tracks accommodates 1-ton chain hoists to facilitate 
positioning shot welding equipment when repairing 
stainless-steel cars. 

Adjacent to the main shop building and across 
the transfer table is the truck and blacksmith shop. 
This structure is 47 ft. by 107 ft. and also utilizes 
glass block panels extensively. Two truck repair 
tracks enter the building from the transfer table. In 
each is a pit containing a spring compressor to aid 
in dismantling trucks, and above each is a 10-ton 
overhead crane. Ап area 47 ft. by 50 ft. in one end 
of the building is given over to the welding and 
blacksmith shop. This shop contains a forge, a drop 
hammer and other smith tools. 

Like the car-building shop, this car-repair shop 
also features an unusual but highly efficient scaffold- 
ing arrangement. All scaffolding used in this shop, 
with the exception of that installed in the paint-spray- 
booth section, is of the portable type. АП large 
scaffolds are mounted on four wheels for easy move- 
ment to any point at which they are needed in the 


building. The use of portable scaffolding units 
leaves the aisles completely free for the movement 
of power trucks and for removal of air-conditioning 
units and battery boxes. The portable scaffolding can 
also be used with ease across the ends of the cars. 

When all repairs are completed to both the car 
body and to the trucks and fittings which have been 
removed, the work preliminary to painting, such as 
plastering and sanding, is performed. In the final 
steps the car is painted in combination spraying 
booths and drying ovens and set either outside or 
back in the coach shop for the reinstallation of the 
furniture and trimming. 

Trucks may be applied either before or after paint- 
ing. If applied prior to painting the car body, the 
trucks are sprayed at the same time the body is 
painted. If applied after body painting, the trucks 
are first sprayed separately in the combination booths. 


Combination Spraying-Drying Booths 

Painting facilities in this shop comprise two com- 
bination spraying and drying booths each of which 
is supplied with clean filtered air, equipped with 
thermostatic control for maintaining the desired 
temperature for painting or drying, and has filtering 
units for removing the paint particles from the air be- 
fore discharge to the atmosphere. Air enters the booth 
through diffusers in the ceiling at the front end and 
flows towards the rear where two batteries of filtering 
units remove paint particles from the air as it passes 
through a spray containing a mixture of water and 
a special compound which coagulates the paint upon 
contact. After coagulation, the paint is carried by the 
water to a settling tank where it collects on the sur- 
face and is later removed. 


A Single-Track Spray Booth 


Another solution to the problem of providing ade- 
quate ventilation for workmen’s health and comfort, 
and sufficient warm air to dry the newly painted cars 
rapidly, is a single-track installation in a section of an 
existing repair shop. The area was walled off and 
equipped with the necessary facilities for painting 
and drying cars and small parts. The painting sec- 


Assembling trucks in 
a modern passenger- 
car truck shop 


tion is 16 ft. high, 19 ft. wide and 110 ft. long. One 
end has a door for entry and exit of the cars which is 
closed during the painting and drying operation. The 
opposite end has a water wall through which con- 
taminated air is drawn before being exhausted. 

At one end of this shop is a spray booth 16 ft. 
square for small parts. This, like the main spray 
booth, has a water wall which removes tiny globules 
of paint from the air to be exhausted. Both the main 
and the small-parts spray booth have explosion-proof 
fluorescent lighting fixtures. 

The shop has two 714-hp. fans at the fresh air 
supply end of the shop coupled with four variable 
temperature heater sections. This permits any tem- 
perature variation necessary in the fresh air supply 
of 45,000 cu. ft. per min. The temperature variations 
are automatically controlled by a room thermostat 
in parallel with a low-limit air-stream thermostat. The 
variable-temperature heater sections are so designed 
that the heating unit is continually under full steam 
pressure to eliminate damaging the tubes by freezing. · 
Reduction in air temperature is accomplished by 
changing the damper position and not by reducing 
steam pressure. Two l5-hp. fans exhaust the con- 
taminated air from the main spray booth, while the 
small parts booth has two 3-hp. fans for this purpose. 


A truck-squaring jig increases the 
accuracy of the truck assembling 
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Compound Mallets have proven highly successful in mountainous 


operation on the N. 


& W. and attain speeds of 45 to 50 m.p.h. on 


both tonnage and time freight where operating conditions permit 


The Change 


In Motive Power 


A general review of recent motive power trends and 
some examples of accomplishments on individual roads 


Tu magnitude of the change of the relative por- 
tions of work done on U. S. railroads by the principal 
types of locomotives, and the rapidity with which this 
change took place, is shown in figures published by 
the I. C. C. from reports filed with the commission 
by the carriers. In passenger service coal-burning 
steam power handled 63.7 per cent of the car miles 
in 1941, 44.3 per cent in 1947 and 36 per cent in 
1948. Oil-burning steam locomotives powered 22 per 
cent of the car miles in 1941 and 1947, and 18 per 
cent in 1948. The percentage handled by electric 
locomotives remained approximately constant over 
this period at 6.5 per cent. The Diesel-electric loco- 
motive, however, increased its share of the total pas- 
senger-car miles from 7.8 per cent in 1941 to 27.2 per 
cent in 1947 and to 39.5 per cent in 1948. 

A similar trend has occurred in yard switching 
work. In 1941 coal-burning steam locomotives’ share 


`з14 RAILWAY MECHANICAL ENGINEER, JUNE, 1949 


of the hours of yard switching performed was 75.8 
per cent; by 1947 its share had dropped to 58.3 per 
cent, and by 1948 to 53.7 per cent. Oil-burning steam 
power's share for the three years was 10.8, 8.7 and 
9.1 per cent. As in passenger work, the electric loco- 
motive share remained about constant, performing 
about 1.25 per cent of the yard switching locomotive 
hours in all years since 1941. The proportion of 
hours handled by Diesel switchers rose from 12 per 
cent in 1941 to 31.8 per cent in 1947 and to 37 per 
cent in 1948. 

In freight service the proportion of gross-ton-miles 
hauled by coal-burning steam power declined less 
than equivalent figures in passenger and yard service. 
The drop was from 79.7 per cent in 1941 to 66.9 per 
cent in 1947 to 59.5 per cent in 1948. At the same 
time the proportionate rise of the Diesel locomotive 
was greatest in freight service, rising from 0.22 per 


TABLE I—FREIGHT TRAIN PERFORMANCE— 
36 LARGE RAILROADS 


Percent 
of total 

Freight service g.t.m. Miles 

gross ton miles Per handled г 
Railroad per train hour cent by loco. 

1940 1943 in- Diesels r 

Eastern District: (TEN Момтнѕ) crease in 1948 y 
Delaware & Hudson............ 33,609 54,066 60.9 2.839 70.9 
еайір&...................... 21,825 35,064 26.0 19.7 172.2 
Boston & Maine ... 27,911 34,447 23.4 85.31 110.8 
New York, Chicago & St. Louis... 40,693 49,854 22.5 .05 135.6 
ES. reuse eder ERCSE ... 46,709 514818 17.4 39.14 71.7 
... 39,304 44,993 14.5 .04 111.0 
Delaware, Lackawanna & Western 37,132 41,525 11.8 44.76 87.2 
New York, New Haven & Hartford 28,818 32,174 11.6 65.22 102.5 
Lehigh Valley...............-- ' 1276 105 7.45 99.4 
Baltimore & Ohio 7.3 10.70 76.4 
d.8 9.39 91.4 

dl.l 8.44 77.1 

97.1 

81.7 


322292 
LY LI m 


LJ 


Western District: 
Chicago, Burlington & Quincy.... 45.7 41.84 83.5 
St. Louis Southwestern Lines. ... 32.9 32.33 137.9 
Union Расібс.................. 44,094 32.2 21.33 108.3 
St. Louis-San Francisco......... 30.1 14.90 84.0 
Atchison, Topeka & Santa Fe.... 29.3 33.03 112.8 
Missouri Рас!бс................ 28.5 27.10 114.2 
Chicago, Rock Island & Pacific 28.3 26.03 103.2 
Missouri-Kansas-Texas Lines. ... 27.7 31.46 144.9 
Northern Расібс............... 3 24.6 24.57 74.5 
Denver & Rio Grande Western... 30,826 38,057 23.5 50.99 76.7 
Texas & New Orleans ... 29,547 36417 23.3 .16 125.8 
Southern Pacific Co. . 38,037 44978 18.2 13.17 91.1 
Great Northern......... . 38,663 44,392 14.8 30.18 79.2 
Chicago & North Western . 30,165 33,796 12.0 24.58 79.6 
Chicago, Milwaukee, St. P. & Pac. 31,567 34514 9.3 18.12 94.4 
Texas & Расібс................ 39,306 42,402 7.9 1.55 139.2 
(Note: Data from I. C. C. Bureau of Tra Economics and 
Statistics Monthly Comment, dated Jan. 11, 1949.) 
* Includes Pere Marquette because of merger in 1947. 
f Includes the Alton because of merger in 1947. 
Я 4 Based оп gross ton-miles of care; contenta апа:саһоовгв, 
: d Decrease. 
TABLE II—PERFORMANCE DATA— 
FREIGHT MOTIVE POWER 
1947 
Train miles total (000) ................. 615.942 
Diesel... гозо тод ec 62.631 
Steam. аА 543,361 
Road locomotive miles—total (000) 103,470 
jenel. Aa a av ers 61,049 
эку evince АКЕЛСЕ ЗЫК КЕГЕ ЖЫЛЫ, 623,871 
G.t.m. (excl. locomotive and tender). 1,478,598 
jesel.: luo ыйы ar nre etes 182,971 
AM Ivi rece e rx ed 275,707 
WAG, eV o adore СБ T teehee 989,545 
Train hours, total (000) 38,443 
2,895 
ЕЯ 34,955 
Average locomotive mile per train mile..... 1.07 1.08 
G.t.m. per train тіе..................... 2,500 2,432 
Train mile per train hour................. 16.2 16.0 
G.t.m. per train hour. .................... 39,905 38,462 


Note: Data from I. C. C. Statistics of Freight Train Performance, 
Statement No. M-211. 


cent in 1941 to 21.3 per cent in 1948. Oil-burning 
steam power rose slightly from 17.8 per cent in 1941 
to 18.7 per cent in 1947, then dropped to 17.3 per 
cent in 1948. Electric power also declined slightly 
from 2.3 per cent to a little over 2 per cent during 
the 1941-48 period. 

One important factor which should not be over- 
looked, however, is that while the steam locomotive 


has declined relatively in the proportion of total work 
done on the railroads, its actual decline in the amount 
of work done has been slight. In freight service, for 
example, the gross-ton-miles handled by coal-burning 
and oil-burning steam locomotives combined remained 
nearly the same for 1948 as for 1941. 

Another way of looking at the still-important role 
of the steam locomotive is to compare its coal con- 
sumption in 1948 with that in 1941. Due to increases 
of 20.8 per cent in total gross-ton-miles in freight 
service, 20.1 per cent in passenger-train-car-miles and 
15.4 per cent in yard switching hours in 1948 over 
1941, the total tonnage of locomotive coal consumed 
dropped a little over 10 per cent. Thus the steam 
locomotive is still doing nearly as big a job on the 
railroads as it did in 1941. 


Freight Operating Statistics 


Table I is compiled from reports of the carriers to 
the I. C. C. .It compares performance on 36 large 
U. S. railroads in 1948, when Diesel operation ac- 
counted for roughly one-fifth of the total gross-ton- 
miles, with their performance in 1940, when Diesel 
operation was negligible. 

Five railroads increased their gross ton miles per 
train hour by more than one-third. The Gulf, Mobile 
& Ohio, which is 95 per cent Dieselized in freight 
service, had the largest percentage increase, 64.4 per 
cent. Second place went to the Delaware & Hudson 
which had a 60.9 per cent gain with 2.83 per cent of 
its total gross ton miles handled by Diesel power. 


. The Burlington, which is fifth in the рош of 


total gross ton mile handled by Diesel locomotives, 
had the third largest percentage increase, 45.7. The 
Illinois Central handles all its freight trains with 
steam power and had the fourth largest improvement, 
one of 39.3 per cent. The Seaboard, nearly 58 per 
cent Dieselized on a g.t.m. basis, had a 34 per cent 
gain in gross ton miles per train hour, puting it in 
fifth place on a percentage increase basis. 


Improvements by Districts 


Considering each of the four districts as a whole, it 
is found that the Western District, with 26 per cent 
of the total gross ton miles handled by Diesel loco- 
motives, had the largest percentage increase in gross- 


‘ton-miles per train hour, 26.2. The Southern Region, 


also 26 per cent Dieselized, had a percentage increase 
of 23 per cent. The Pocahontas Region had less than 
one per cent of its total gross ton mileage hauled 
by Diesels and had an increase of 8.3 per cent. The 
Eastern District was a little over 15 per cent Dei- 
selized and showed an increase of 7.7 per cent. 

The Pocahontas Region led the other three in gross 
ton miles per train hour with a figure of nearly 56,- 
000. The Western District was second, with nearly 
43,000 gross ton miles per train hour. The Eastern 
District average was 36,800, and the Southern Region 
a little over 33,000 g.t.m. per train hour. The overall 
average for all four regions rose from 33,859 in 1940 
to 39,782, in 1948. 

Returning again to an interpretation of Table I, it 
can be seen that what correlation exists between the 
degree of Dieselization and the percentage increase 
in a railroad’s gross-ton-miles per train hour is most 
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TABLE III—SELECTED STATISTICS, MOTIVE POWER AND FREIGHT TRAIN PERFORMANCE 


Total Locomotive Freighttrain Freight car 
Month Freight Unservice- miles 3. T.M. miles m'les 
1948 locomotives able Stored Active Per cent (000) (000,000) (000) (000,000) 
January ... s % 21,111 3,268 655 17,188 81.4 57,726 115,899 50,630 2,510 
February ....... Dear roS 21,132 3,410 724 16,968 80.3 54,802 113,025 48,101 2,449 
МШЕ eus oues epos t 21,183 3,464 974 16,745 79.0 55,286 114,324 48,865 2,550 
April ae Hig elders à 21,132 3,352 1,270 16,510 78.0 49,301 108,639 43,648 4 
Ny 10.2.4 Dub rupis Р 21,044 3,398 1,120 16,526 18.5 56,815 127,413 49,863 2,169 
June ....... Жади ; 20,933 3,356 969 16,608 19.5 55,245 122,836 48,522 2,662 
JUly ci oves 2 * 20,871 3,225 973 16,673 19.8 55,984 122,986 49,345 2,660 
August ..... aie d eie despide 20,893 3,244 884 16,765 19.8 66,934 128,469 50,201 2,160 
September ... HA 20,908 3,162 917 16,829 80.4 55,050 123,195 48,545 2,659 
October. .... ЖОЛ TF 20,872 3,137 926 16,809 80.7 58,776 132,496 51,863 9 
November ....... E 20,817 3,292 1,029 16,196 19.3 54,341 119,737 48,075 2,619 
Deobmber: «eo odas pedes 20,153 3,152 1,301 16,300 18.9 53,257 114,288 41,215 540 
1949 
Jangsary 2:22: p dava 20,489 3,206 1,471 15,812 77.2 50,247 107,211 44,948 2,381 
Total for 12 months—1948: 663,506 1,443,410 584,941 31,444 


Note: Data from I. C. C. Statistics of Freight Train Performance, Statement No. M-211, and Statistics of Motive Power, Statement No. M-240. 


apparent in the Western District. What relationship 
does exist between the two sets of figures is most ap- 
parent in this district, although there are a number 
of exceptions. For example, the St. Louis-San Fran- 
cisco with the fourth largest percentage increase in 
gross ton miles per train hour is Dieselized to a 
smaller extent than all but three of the twelve roads 
below it on the list. Similarly, the Denver & Rio 
Grande Western which is over 50 per cent Dieselized 
on a g.t.m. basis had about the same percentage in- 
crease as the Texas & New Orleans with 99.8 per cent 
steam operation. 

The Southern region would show a fairly regular 
pattern between the degree of Dieselization and the 


percentage increase in gross ton miles per train hour 
except that the Illinois Central, with 100 per cent 
steam freight operation, has the second highest per- 
centage increase in that region and is also second in 
gross ton miles per train hour. Figures for the Eastern 
District, which had the smallest percentage increase 
in gross ton-miles per train hour, show little or no 
correlation. 

The Pocahontas region had an increase percentage- 
wise only slightly greater than the Eastern District. 
However, the operation of the roads in this region 
was already at a high level in 1940. The Norfolk & 
Western’s 1940 figure of 57.971 gross ton miles per 
train hour is exceeded in 1948 only by its own per- 


A 5,400-hp. Diesel handling a long drag freight through the Montana Rockies 
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formance and slightly by the Union Pacific figure of 
58,282 gross ton miles per train hour. 


Additional Factors 


Unfortunately a listing such as Table I does not, 
and probably could not, take into consideration all 
the factors involved in comparing the effectiveness of 
today's freight motive power with that of 1940. There 
would be a vast difference, for example, in the per- 
centage increase in gross ton miles per train hour that 
should be expected from a road that was well equip- 
ped with modern 2-8-4’s or 4-8-4’s in 1940, as com- 
pared to a second road which had to rely on light and 
ancient 2-8-2's in that same year. 


Motive Power Modernization Programs 


While the mechanical department plays an impor- 
tant role in furnishing and maintaining locomotives 
for optimum operating results, it has an equally im- 
portant part to play in keeping maintenance and 
operating costs at a minimum. New power has always 


been one way, and a good way, of improving opera- steel bed-frames, enlargement and streamlining of 
tion and reducing costs, and it is recognized as one steam and exhaust ports, roller bearings on all axles, 
means of attaining both these desirable objectives. light-weight reciprocating parts, larger boiler tubes, 
А second means, however, which is often underesti- flues and superheater units, the application of two new 
mated in its value is that of modernizing older loco- Thermic syphons in the firebox and two in the com- 
motives. The experience of the Chicago and North bustion chamber, an all-welded firebox and tuyere- 
Western with a fleet of heavy freight locomotives type grates. The beneficial effect of the modernization 
serves as a good example of what can be accomplished plus careful maintenance, including the use of a 
along these lines. transit for precision laying-out of the frame, shoes 
The first in a group of 20-yr.-old Class Н loco- and wedges, guides and rods, and for aligning engine 
motives modernized by the Chicago & North Western and trailer trucks, has resulted in some outstanding 
recently received its third annual inspection since records of wear, typical of which is the following data 
modernization in 1946.* The locomotive was gone on locomotive 3004, which has just completed over 
over carefully at this time and the railroad was well 300,000 miles of service and has undergone its third 
satisfied that the cost of modernizing the Class H's annual inspection: 
which was about twice what the cost would have been l. The valve and cylinder bushings were in ex- 
for the Class 2 repair for which they were due, had cellent condition. It was not necessary to 
resulted in maintenance savings which rpad the bore either the valve or cylinder bushings dur- 
modernizing cost in less than three years of service. ing the 3 years of service. The cylinders still 
Over and above the reduction in maintenance charges, used 27-in. diameter packing. Evidence to 


substantial savings in fuel and an increase in avail- 
ability were realized. 
Among the principal changes made were new cast- 


date is that these bushings will go the entire 
term of service. 


2. The same shoes and wedges were still on the 


* A detailed description of the modernization of the Class H locomo- 3004 that were placed there in April 1946. 
tives appeared on page 295 of the June, 1946 Railway Mechanical En- + . 5 / 
йы when the locomotive was modernized. These 


TABLE IV—VARIATIONS IN THE STATUS OF ACTIVE LOCOMOTIVES 


Locomotives On Line—— —— — ———. Stored Serviceable—— ————— ———Locomotives Awaiting Repair—— 

Jan. 1948- Change from Jan. 1948- Change from Jan. 1948- hange from 

Mar. 1949 Previous Year Mar. 1949 Previous Year Mar. 1949 Previous Year 
Steam  Diesel* Elec. Steam  Diesel* Elec. Steam Diesel* Elec. Steam Diesel* Elec. Steam Diesel* Elec. Steam Diesel* Elec. 


Jan. 34,800 5,850 821 —2,55 1334 — 9 896 0 6 —451 0 —2 2483 105 38 —654 12 7 
Feb. 34,729 5,987 819 — 2,343 1,356 —11 958 0 6 —321 0 -2 2,581 130 38  —594 31 0 
Mar. 34,586 1 816 —2,308 1,405 —14 991 0 9 -293 -l 0 2,702 125 30 —429 27 —10 
April 34,421 6,319 818 —2,204 1,508 —12 1,446 0 12 79 -l 3 2,873 128 34 —172 40 — T 
ay 34,251 6,529 820 —2,221 1646 —10 1,898 0 15 621 -1 T6 2,879 113 36 —132 0-7 
June 34,109 6,701 820 —2,041 1732 —10 1,709 0 11 439 -1 1 2,887 102 28 55 3 —8 
July 33, 6,866 820 —2,008 1,775 -7 1,504 0 14 226 —1 2 2,803 104 30 68 24 — 6 
Aug 33,752 7,019 820 -2 1,799 -2 1,421 0 10 45 -l З 2,774 104 25 —4 9 —15 
t. 33,608 7,143 820 —2,006 1,838  —2 1,366 2 12 123 -2 9 2,792 98 26 83 10 
33,331 7,385 818 —2,060 1,992  —4 1,415 2 11 268 2 5 2,73 112 21 T 1 -15 
Nov 33,111 7,613 811 —2,147 2051 —11 1,394 2 8 426 H 2 6 107 35 0 -14 —10 
Dec. 32,854 7,884 829 —2,158 2,184 7 1,490 3 7 636 2 -l 2,600 117 38 —12 15 
Jan 32.613 8,183 829 —2.187 2,333 8 1,852 2 10 956 2 4 2,39 106 25 | —44 1 -13 
Feb. 32,374 8,407 828 —2,355 2,420 9 . 2,140 2. 6 1,182 2 0 2,479 139 31 —102 9 -7 
Mar. 32,095 8,618 827 —2,491 2,472 11 2,415 0 6 1,424 0 —3 2,504 138 36 —198 13 6 


* Diesel Locomotive Numbers Refer to Units. 
Note: Data from I. C. C. Statistics of Motive Power and Car Equipment, Statement No. M-240. 
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TABLE V—DIVISION OF THE WORK DONE BY MOTIVE 
POWER IN FREIGHT AND SWITCHING SERVICE 


Steam iesel Elec. 8 lec. 
1948 542,002 109.182 12,318 46,561 4,306 687 35.518 20,039 330 
1947 623,871 67,052 12,547 49,817 2,709 642 38,018 17,552 344 


Note: Data from I. C. C. Statistics of Freight Train Terformance, 
Statement M-211, and Statistics of Yard Service, Statement M-215. 


shoes and wedges have made 300,000 miles. 
By using oversize floating plates at the second 
and third drivers the shoes and wedges give 
evidence of going the full term of service. 


3. The crank pins at the second, third and | 


fourth wheels are three years old and have run 
300,000 miles. Sufficient stock remains on 
them to bring them into quarter and run for 
at least another year. 
4. Locomotive 3004 was equipped with bronze- 
lined steel valve guides. These guides were in 
good condition and are suitable for another 
ear of service. 
The Hulson tuyere-type grates will need little 
attention for at least another year. 

From the examination of the machinery, the rail- 
road considered that it was becoming more clearly 
evident that the limiting condition for a “Term of 
Service" for the 3004 would be the tube-and-flue- 
removal period. The machinery held up well enough 
to last as long as the tubes and flues. If a tube and 
flue time extension appears advisable, the machinery 
might very well last a full 5 years, or 450,000 miles. 


5. 


The Shop and Engine Terminal 


Virtually all new shop and enginehouse terminal 
construction on most roads has been devoted to the 
servicing and maintenance of Diesel power. These 
buildings, some built and equipped at costs up to 
several million dollars, reflect s value of modern 
shop engineering. The buildings are compact. Space 
is available where it is needed but none is wasted. 
Material handling has been given careful considera- 
tion with a view toward reducing this large and con- 
trollable item of maintenance expense. The buildings 
are well lighted by both natural and artificial illum- 
ination, and are well ventilated for workers! comfort. 

The exact opposite applies to the average steam 
locomotive shops. Lighting is usually poor and venti- 
lation none too good. Not enough attention has been 
given to material handling nor to the distances over 
which materials must be transported. The average 
steam locomotive shop has too much total area but not 
enough space in many parts for handling up-to-date 
power. The movements not only of materials, but of 
workmen as well, is longer than necessary. And what 
applies to back shop applies doubly to roundhouses. 
The amount of waste movements that could be eli- 
minated by substituting straight-line engine-houses 
for the conventional roundhouse for ordinary loco- 
motive servicing and light repairs is worth thorough 
study. 

What can be done along these lines in the style of 
the layout and in the results obtained is shown by 


the Norfolk & Western. With the use of good shop 
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and engine terminal facilities the entire Heet of Class 
A 2-6-6-4 locomotives averages over 200 miles per 
day per locomotive, and exceeds the mileage attained 
by the average road freight Diesel locomotive. The 
entire fleet of Norfolk & Western Class J 4-8-4 pas- 
senger locomotives averages nearly 500 miles per 
day. 
Another road which has done a creditable job in 
keeping steam facilities up to date is the Nickel Plate. 
Its average mileage per locomotive per day for all 
freight locomotives exceeded 135, and was by far 
the Thighest of any Eastern District railroad listed in 
Table I. In fact this was exceeded by only three 
other railroads in the entire country, and these were 
in the Western District where major terminals are 
much farther apart. 

What modernization has been done to steam loco- 
motive shops has been largely piece-meal. While the 
purchase of a few new machines for a shop has in- 
variably proved to be an excellent investment, a small 
percentage of new machinery in a shop will no more 
make that shop modern than would the application 
of roller bearings make a ‘Niagara” out of an 1890 
Consolidation. — ^ | ; 


Future Motive Power Prospects | 


While no one factor will decide the relative popu- 
larity of the various types of locomotives in the Ке 
any more than it has in the past, economics of the 
fuel supply appear destined to play an ever increasing 
role in deciding what of locomotive will haul 
tomorrow’s trains. At the present time the three 
princes types of fucl—coal, residual fuel oil and 

iesel fuel oil—are all in reasonable abundance. The 
continuance of a peace-time economy should result in 
а sufficient quantity of each type, with the price tag 
being determined by the relationship between supply 
and demand. The price tag, in turn, will determine 
the uses to which each type can be put efficiently and 
economically. 

The big question that remains unanswered about 
liquid fuels is what war might bring. How much 
would the needs of the armed forces increase? How 
much would an emergency reduce our imports and 
how much increase our exports? 

А second question, which is applicable equally to 
a war-time or a peace-time basis, concerns the relaxa- 
tion of Diesel fuel specifications. If any such modifi- 
cations can be made economically, and without 
adverse effect on Diesel maintenance, operation or 
availability, it may help to meet the continually in- 
creasing needs for Diesel fuel oil and help keep the 
price low by increasing the supply. But this question 
in turn raises several more. 

Where the additional Diesel fuel is obtainable at 
the expense of residual fuel oil, how much will the 
cost of production rise? Where it is done at the ex- 
pense of home-heating oils, will the railroads, with 
their large requirements, be willing to bid against the 
price the individual home owner, with his compara- 
tively small consumption, is willing to pay? Where 
this may be done at the expense of kerosene or gaso- 
line, will the railroads be in a position to compete on 
a price basis with the government for the latter's 
requirements for kerosene and other blends of fuel for 
jet-propelled planes and gasoline for piston-engine 


planes, and for truck, bus and automobile gasoline 
against the millions of owners of these highway 
vehicles? 

While tests have already been run on the Chicago, 
Burlington & Quincy using synthetic Diesel fuel oil, 
the consensus among leading authorities on petroleum 
and synthetic liquid fuels indicates that natural petro- 
leum products will have to be the chief source of oil 
supply for several decades. 

Liquid fuels can be synthesized from coal as well 
as from gas, but not as rapidly or as cheaply. The 
process would require the opening of new mines, and 
employing miners yet to be trained. To produce a 
million barrels of oil a day from coal by present 
methods would require the erection of plants costing 
some five billion dollars. Their coal consumption 
would be about 650,000 tons a day or 236 million 
tons per year. To produce all of the country's present 
demand for petroleum products from bituminous coal 
would require twice as much bituminous coal as was 
mined in 194]. 

The use of sub-bituminous coal has been advocated 
to get raw materials more cheaply and without com- 
peting with other uses for bituminous coal. Authori- 
ties caution against relying on this source for syn- 
thetic liquid fuels until more and better data are 
available. 

The prospect of obtaining large quantities of oil 
from shale and tar sands is considered slightly more 
remote than from synthesis. Extraction processes are 
solvable, and plant construction costs not excessive, 
but the mining and handling of the great quantities 
of materials might create more serious manpower 
problems. ; 

The quantities of synthetic fuel expected to become 
available through normal peacetime development in 
the next few years will seem large when measured by 
the technological achievement involved, and it will 


give by far the greatest volume of synthetic product 
ever produced. But measured in terms of total liquid 
fuel requirements, the synthetic fraction produced is 
apt to be small for several decades. 


The Future of Solid Fuel 


The coal situation can be summed up briefly by 
saying that the supply is plentiful but the quality often 
poor. The outlook for using coal of a type from which 
good performance can be obtained is better for two 
reasons than it has been since before the war. 

Supply has caught up with demand. Abundance of 
coal will eliminate inferior grades from the market, 
and make it possible for the railroads to become in- 
creasingly selective in the types of coal they wish to 
burn. If the trend toward a buyers’ market continues 
good grades of coal will be available to the railroads, 
and at a small enough price differential over mine 
run to justify the improved performance that will 
result. 

Another reason for expecting better coal to be used 
is the increased interest being shown by railroad men 
in deciding what types of coal are best suited for loco- 
motive operation and in getting those grades of coal. 
Greater use of sized coal may also be cxpected as a 
result of tests; one series showed that 95 lb. of mine 
run were burned per 1,000 gross-ton-miles compared 
to 66 lb. of sized coal. 

Simplicity Vs. Maximum Efficiency 

One final question is whether the skilled labor 
necessary to maintain highly complicated locomotives 
will be available to the railroads in sufficient quantity 
to justify more complex pe of locomotives or in- 
creasing the complexity of any of the present types. 
Will the added efficiency gained by additional com- 
prote offset the advantages accruing írom using 

ess fuel and from other operating advantages? 


C. & О. 2-6-6-6 which developed 7,498 drawbar horsepower 46 m.p.h., accelerated 160 
loads (14,083 tons) from a dead stop to 19 m.p.h. in one mile, and to 29 m.p.h. in 11 minutes 
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Rolling-Stock Problems 


Freight cars: Progress in weight reduction stalled. Passen- 
ger cars: Signs point to retreat from extremes in design 


Tac advent of new weight-saving structural mate- 
rials 15 years ago marked the beginning of a new era 
of railway rolling-stock design. Its main objective 
was reduced weight. In one respect, however, it con- 
tinued a well-defined trend of the years immediately 
following World War І. This was improvement, гэх, 
in the uniformity of strength of all cars in trains; 
second, improvement in the balance of the strength of 
the parts of the individual cars, and, third, closer 
approach to economic limits of life from the mainte- 
nance viewpoint. 

The significance of these improvements in balance 
will become evident when some of the differences in 
operating conditions between World War I and World 
War II are recalled. During the earlier conflict, 
freight trains were made up of all-steel cars, cars with 
steel underframes and wood superstructures, cars of 
all-wood construction, but reinforced with steel center 
sills, cars of all-wood construction, reinforced with 
cast-steel draft arms extending back to include the 
bolster, and a few all-wood cars, not yet reinforced. 
Trains of such consists were not noted for their relia- 
bility and wrecks caused by complete failures of cars 
with relatively weak structures were frequent. 

During the second world war the cars of weak 
structure had all disappeared and a substantial uni- 


formity of structural strength had been attained 
throughout the freight-car inventory. Freight-train 
operation had thereby achieved what, by comparison, 
was clock-like regularity. 

The new structural materials, while making lighter 
weight possible, conformed substantially to the stand- 
ards of strength established for cars of carbon-steel 
construction. They offered possibilities of weight sav- 
ing which went beyond the safe limit for the control 
of freight-train speed with the single-capacity AB 
brake. The ABLC brake was developed to overcome 
this limitation. 

The weight-saving possibilities of the new structural 
materials of the middle 1930's were associated with 
other factors which added style and comfort influences 
to the new era of passenger-train car design. Air 
conditioning completely changed the outlook as to the 
use of color in interior decorations, and the discovery 
of the coach passenger subjected the coach interior to 
all the ingenuity the industrial designer was able to 
bring to bear on the problems of this new-found field 
for the application of his art. Starting with coach 
facilities, applications soon took in Pullmans and 
all thought of standard interior arrangement was 
abandoned. Such was the status of passenger car de- 
sign when the war stopped all further construction. 
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Saved Freight-Car Weight 

During most of World War II and the postwar 
period the central problem with respect to freight cars 
has been to secure an adequate supply of steel. This 
to some extent obscured the fact that progress toward 
the goals envisioned with the advent of the new struc- 
ural materials and new techniques of construction has 
been disappointing. . 

Since the building of freight cars of substantially 
reduced weight became possible, several studies have 
been made to determine the value of reduced weight 
measured in tons per car. Several formulas have 
been developed which provide bases for evaluating the 
effect of weight reduction on each pertinent operating 
expense account under load-limit tonnage in tonnage 
trains, under load-limit tonnage in less-than tonnage 
trains, and in cars loaded with less than load-limit 
tonnage. Values determined from the application of 
these formulas vary, and none of them has gained 
wide acceptance. 

However, up to the limitation imposed by the single- 
capacity brake, steady progress was made in the 
building of lightweight freight cars, box in which the 
economic advantage of reduced weight is less appar- 
ent, as well as in open-top cars where the economic ad- 
vantage, according to formula, is greatest. The ABLC 

rake, however, with its price differential, has created 
a hurdle which is not being too readily cleared. Thus. 
the possibilities of a pay-load-gross-load ratio of more 
than 75 per cent have not been extensively realized. 


The Real Freight-Car Problem 

Of more direct effect on the character of freight-car 
purchases than the economics of saved weight is the 
relatively large percentage of freight-car time which 
18 spent on lines other than those of the owning road. 
Even where the broad economic advantage of a kind 
of freight rolling stock which costs more than the base 


price required to replace existing cars of old standard | 


construction is well established, the individual road 


cannot justify the purchase of equipment at premium 

rices for advantages only part of which it can realize. 

en traffic is heavy, box cars spend scarcely one fifth 

of their time at home; gondolas, between 40 and 50 

per cent, and even hoppers, only slightly more than 

70 per cent. And complicating the general situation 
are the present high prices for all cars. 

Of course, railroads all get paid for the use of their 
cars when they are away from home. But the per 
diem system of reimbursement was developed and has 
been administered on the theory that one freight car 
is worth about as much as another and that normal 
variations of value during stable times will be about 
as broad as they are long as far as the individual road 
is concerned. So, in theory, a single daily rate can 
be applied to all cars. This simplifies the conduct of 
the whole system and avoids occasions for many dis- 
putes. 

These assumptions were valid during a period when, 
for many years, no important changes were taking 
place in materials, construction techniques, methods 
of loading, or features of service. Prices were also 
relatively stable. New materials and new techniques 
of construction have effected marked changes during 
the past 15 years. Mechanization of loading and the 
growth of bulk shipments have created new require- 
ments which must be met by freight cars if the ship- 
pers are to be satisfied. The demand for overnight 
deliveries over greater distances is increasing the nur 
ber of freight trains which ed 

freig ch operate on schedules ap- 
proaching those of Passenger service. 

These changes have all increased the rate at which 
old cars are growing obsolete and so have increased 
zu p Ap Ts Жар to keep the railroads in a reason- 
able state of health to mee i i 
competition. e growing atai ii 


Do Per Diem Rates Offer an Out? 


Is there any remedy for the o ing i 
the individual railroad which hes One cs d 
and the railroad industry as a whole? It ha iis 
proposed that the government finance the Purchase of 
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freight cars. This is a dangerous expedient with 
which few railway officers will be in agreement. An- 
other suggestion is for the establishment of a gradu- 
ated scale of per diem rates to be varied according to 
the cost of the car. This has reason behind it in a 
transition period when there is no stability with re- 
spect to car types, methods of loading, service require- 
ments, and price. The problem is how to administer 
it. 

Car accounting with a single universal per diem 
rate is simple to administer. The only fact which has 
to be established is the presence of the foreign car on 
the line. A graduated scale of per diem rates has at 
least one more fact which must be established: the rate 
category in which the car belongs. This will require 
a system of marking such that the answer will be as 
readily discernible as is the ownership of the car. 
Furthermore, the correctness of the designation should 
be verifiable on the ground if it is not to become a 
source of interminable dispute which will increase the 
cost of administration and undermine railroad sup- 
port of the scheme. 

There are two situations which need correcting — 
the inadequate return to the owner afforded by the 
present per diem rate on freight cars better in some 
ways than those of customary standard construction, 
such as those of extremely light weight with ABLC 
brakes, or those equipped with roller bearings; and 
the inadequate return of present per diem rates on 
any cars purchased at recent high price levels. In 
seeking a remedy for the first situation, it will be 
necessary to agree on the features of new cars for 
which the railroads generally will be willing to recom- 
pense the owners. Such an agreement may be diffi- 
cult to arrive at. ‘ 

In considering the second condition, it must not be 
forgotten that to refrain from the market when prices 
are high is one of the time-honored measures by which 
prices are corrected in a free enterprise system. To 
attempt to set up a system of per diem, the purpose of 
which is to encourage free buying in spite of price, 
may meet determined opposition on the part of those 
who believe prices are too high; they will not wish 
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to recompense another railroad for buying what they 
will not buy for themselves. 

Possibilities for a successful graduated scale of per 
diem rates would, therefore, seem to rest upon (a) an 
agreement as to features of new cars which command 
premium price, the values of which are universally 
recognized, and (b) a scale of prices paid for freight 
cars against which there will be little or no opposition 
on the part of per-diem-paying roads, particularly ter- 
minal roads and short lines. Such a scale of per diem 
rates might be established by periods within which 
the cars are built. This would be simple to administer. 


The Passenger-Car Dilemma 


As the passenger-car rebuilding got under way fol- 
lowing the close of World War ЇЇ, the trend toward 
variety in passenger-car arrangement and decorations, 
which began during the late 1930's, reached the point 
of absurdity such that nearly every car was tailor- 
made. This increased prices to the railroads and did 
not benefit the car builders. That is essentially the 
situation as it has existed so far during the postwar 
period. While extremes of style in lounges an diners 
occasionally appear among recent car deliveries, there 
is evidence of some stabilization in interior arrange 
ments, particularly among sleeping cars. Песен 
have become no less attractive, but repetition 1 
coming somewhat more frequent. : ^N 

The builders are not encouraging tailor-made in 
terior designs. While there is considerable variety 
in combinations of sleeping rooms, those m n 
by each builder are becoming combinations 0 sta 3 
ard roomette and bedroom units. This is rt 
standardization which would seem to ad» does 
service to the public until such time as сотр etey 
and superior arrangements are developed. m 

While production economy requires uy gon 
which permits repetition of standardized s ae 
units, railway passenger service must also re he nef 
element of style which played a large part in is need 
lease on life it received in the 1930's. Le tly oP 
for sensible combinations of these two appare 
posite factors. 


Engine lerminals 


—Old and New 


The old methods of doing running repair work the hard 
way can be eliminated by investment in up-to-date tools 


Is order to evaluate possible reduction in operating 
costs at engine terminals by the introduction of mod- 
ern methods, it is first desirable to recall the previous 
inadequate handling. This should not be too difficult, 
as unfortunately all too many terminals are still await- 
ing modernization. 

Formerly, the procedure was uniform. The loco- 
motive would go over the ash pit, then to the inspec- 
tion pit (sometimes). Then, if an engine wiper was 
available, he would carefully go over the jacket and 
cab and clean them up. Of course, it then looked 
more presentable! Then into the roundhouse. If it 
was necessary to drop a pair of wheels, the engine was 
spotted over the drop pit jack. The tension was taken 
off of the springs by pure manhandling and blocks. 
Then the binder had to be removed. Sometimes the 
nuts on the pedestal binder bolts could be removed by 
a wrench and a maul. If not, then the bolt could be 
cut off with a cold cutter and a maul. Somewhat later 
this was simplified by cutting the bolt off with a cut- 
ting torch. Either method required new bolts and 
nuts when re-assembly took place. 


Good pit lighting helps inspection work 


Then the drop pit jack was maneuvered into place 
after the cover had been laboriously removed. Some- 
times it had a telescopic ram, more often, not. The 
jack had to be located so that the saddle was exactly 
central, and after the pair of wheels had been lifted, in 
as near balance as possible, and lowered, the jack was 
barred over to the release track and everyone stood 
askance and ready while the pair of wheels was lifted, 
and after the “falsies” had been put in place, everyone 
heaved a sigh of relief when it was on a pair of fixed 
tracks. If it was a form period, the rods were wedged 
off slowly until they dropped. Previously, of course, 
they had introduced a special crosshead pin into the 
crosshead with a wedge and a strong man who beat on 
it and, with a fire under the neck of the crosshead, it 
would be eventually parted. Then the front cylinder 
heads would be removed after someone had performed 
miracles with an offset socket wrench (a gooseneck). 
The piston and rod would be jarred forward until the 
piston was clear and dropped. Then all the parts 
would be loaded on a series of four-wheel wagons and 
hauled by a gang over to the machine shop, where they 
would be lifted off at appropriate spots by a hand 
chain hoist. If they required cleaning, they would 
visit the cleaning vats enroute, still being placed in 
the cleaning pans by a hand chain hoist by individual 
units, and removed in the same manner. 

If the air pump, smoke box front, etc. required re- 
moval, it was necessary to set up a tripod and hand 
chain hoist and get them down as well as possible. 
The superheater units would be jerked out with a 
chain hoist and handled by a multitude of men after 
the crushed nuts had been removed with a hea 
socket wrench and pin lever or all too бешин 
ae off. IM cab fittings would be removed by g 
wrenches ground to speci 
socket raked, RSL ED HG BODY rate heny 

When the engine truck had to b 
tension taken off the spring rigging earet pie i 
justment, ball bearing screw jacks were used il \ 
with six men, three on each jack. TRY 

Removal of caps i 
with a gooseneck plage Бн ae performed 
quiring three men and a six foot pipe Aem n s 
dead handle. nsion on the 

Drilling and tappi 
ton type КА Put ane ub e A eid тем pis- 

SEN ` unbalanc 
and fatigue producing. Tell-tale hole drilling Es. 
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done with the same type of motor which had limited 
speed. Consequently drills were broken and it was a 
punishing job. 

Crossheads and springs were swung into place on 
long chains by several men on account of overhead 
integral interference on the locomotive. 

When the engine was to be despatched the grease 
monkey would go over each grease opening, drive 
sticks in and screw down the cap until the cavity was 
filled. The filling of the sight lubricator was slow, 
requiring heated cylinder oil of the right temperature, 
draining out, testing, etc. 

In the machine shop, all heavy parts, including rods, 
crossheads, rod bushings, were lifted by the old- 
fashioned chain hoist both on and off machines and 
on and off racks, etc. Rod bushings were manipulated 
into a heavy engine lathe horizontally until they were 
chucked with a large heavy overhang, bored in one 
operation, faced and chamfered in another, turned in 
another and finally cut off. Rods and motion work 
were inspected by covering with carbon oil, whiting, 
and hammered incessantly to detect cracks which 
might cause potential failure. 

Grease cellars were an art in themselves with the 
forming press, shaping, screen application, etc. 

Welding as required was performed by connecting 
to a tap from a constant-potential set from which, due 
to the various operations, it was practically impossible 
to secure the correct amperage, and bare wire elec- 
trodes were the accepted practice. 

Application of bearing metals was accomplished by 
melting in a round pot, in a crude furnace, the tem- 
perature being estimated by pure guess. 

Coaling, sanding and water facilities usually con- 
sisted of a wooden tipple with no facilities for thawing 
coal, crude discharging mechanism: sand was un- 
loaded from the car by hand, heated by a coal stove, 
elevated by a homemade mechanism and discharged 
through homemade sprouts, all too frequently, both 
penstocks and other facilities were located as to re- 
quire excessive locomotive handling. 

Pits were all too freauentlv too shallow, improperly 
drained, with no permanent lighting facilities. Round- 
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Hydraulic ash handling plants, 
such as the one shown in these 
two illustrations, have the ad- 
vantage of simplicity of opera- 
tion, the loading of all cinders 
on one track and in the process 
of moving the ashes from the pit 
to car there is very little dust 


house doors were hand swung, hard to keep properly 
fitted, making it almost impossible to heat the round- 
house. 

Auxiliary equipment for proper operation neces- 
sarily included the power plant. Boilers were fre- 
quently outmoded and of insufficient capacity, hand 
fired. This resulted in improper steam pressure for 
blowers, laundry, air compressor, resulting in exces- 
sive time required for blowing, cleaning and also lack 
of proper air pressure for the operation of tools, etc. 
The latter situation was sometimes aggravated by too 
small a compressor. Frequently there was no feed- 
water heater and in addition, it was necessary to use 
coal passers to bring coal into the boiler room. Wash 
and fill pumps would frequently be too small and 
would not develop sufficient pressure. 

Turntables, as the length of power increased were 
too short and consequently proper balance would not 
be secured resulting in excessive wear on driving 
mechanism, which was usually slow, and consequent 
slow-up on all operations resulting in dispatching 
delay at a busy terminal. 


Contrast With a Modern Engine Terminal 


After the locomotive leaves the ashpit it proceeds 
to a modern laundry, where combined steam, water 
and a cleaning solution in a suitable gun remove all 
accumulated grime, grit, dirt, ashes, etc. quickly and 
positively. This serves two purposes, viz. elimination 
of abrasive action on all moving parts, including pins 
and bushings, with subsequent longer life and also per- 
mits complete and adequate visual inspection of all 
parts, thus detecting all worn or defective parts that 
require repairs or renewal. 

Now, in the round house when it is desired to drop 
wheels, after being spotted on a modern drop table, 
the spring tension is either relieved by judicious use 
of the table or a powerful small hydraulic iack, which 
can be operated from the floor, is used. To remove 
the pedestal binder bolts a powerful impact wrench is 
used, which, without any effort on the part of the 
operator takes all of the nuts off in a few minutes, thus 


conserving nuts, bolts, and most important, the man. 

When the wheels are ready to drop, the operator 
standing outside with a push button, picks up the 
wheels, properly supported and blocked on the table, 
lowers them, and traverses the truck to the release 
track by motor-driven truck wheels. The top over the 
pit at the release track is raised by a motor-driven 
lifting device, again only requiring the use of a push- 
button. The drop table top is now raised into place, 
leveled and held with properly designed locks, and the 
wheels removed safely and quickly to the release track. 
The reverse operation is just as simple. 

To remove the rods a wrench of correct material 
and proper striking pad is used, eliminating slippage. 
In some instances it is possible to use a special socket 
and an impact wrench, which is still more desirable. 
The rods are lifted off by a shop crane truck especially 
designed for roundhouse operation with ample capac- 
ity, narrow width and small turning radius, loaded 
into a jig on a ball bearing trailer of extra length and 
hauled to the cleaning vat, where the entire jig is 
lifted by a suitable electric hoist, immersed and re- 
moved later by a special apparatus which automatic- 
ally closes the tops as the jig is immersed, and opens 
them when ready to remove. 

To part the piston and crosshead, a hydraulic unit 

is used which eliminates the necessity of mauling and 
heating, requiring only the stroke of a short pumping 
ever. 
Removing and applying springs, crossheads, pistons 
and rods, is done by a hydraulically-operated floor lift 
portable jack with a jib which can be placed exactly 
where required with no interference as the lifting point 
is below the overhead interference. 

Cylinder head nuts, valve head nuts, etc. are all 
removed with an impact wrench. Where the location, 
on account of interference, prevents the use of the 
straight impact wrench, an angle type is used where 
the amount of usage justifies, and in other cases a 
universal joint which is operated in conjunction with 
the straight wrench is satisfactory. 

All other parts requiring attention in the machine 
shop are loaded on ball-bearing trailers and hauled 


by the truck to the appropriate spot in the machine 
shop and removed by small electric hoists. 

Air pumps, smoke box fronts, etc. are removed by 
the crane truck which has a telescopic boom adjust- 
able for any height and capable of removing any item 
required and either depositing adjacent to the engine 
or conveying to a designated spot. Meanwhile, the 
superheater units which have to be removed have the 
nuts loosened by the impact wrench with appropriate 
entension alloy steel sockets and the units removed by 
the crane truck. 

In the cab, sets of modern alloy wrenches with thin 
strong sockets and special pointed wrenches, with 
offset boxsocket, ratchet wrenches allow the operator 
to remove any appurtenance easily and quickly. 

In making engine truck repairs or in case of any 
necessity for jacking up the front or back end of 
either the engine or tender, portable pneumatic jacks 
are now wheeled into place, blocked, and in a matter 
of minutes the jacking is completed by simply operat- 
ing a valve. This obtains on either raising or lower- 


ing. 

Removal of caps on flexible bolts is performed by 

the same impact wrench referred to previously without 
fatigue on the operator. In fact the impact wrench is 
invaluable and indispensable on all types of opera- 
tions. 
Proper lubricating methods have advanced im- 
measurably. The most modern type is the lubritor- 
ium, which consists of a separate building where one 
or more locomotives are spotted and permanent in- 
stallations on the walls strategically located provide 
through suitable hose all types of grease and oil re- 
quired. The desirability is obvious. However, since 
a separate building and installation is required, the 
use of this type is as yet limited. But greasing of all 
locomotives has been expedited by use of various types 
of lubrication pneumatic guns, including a pneumatic 
type for hard greases, one for soft greases, and one for 
oils which permit quick complete, adequate greasing 
of the entire locomotive in a minimum of time with 
very little manual labor required. 

In the machine shop all heavy parts are lifted on 


^^ 


Д 
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Interior of lubrication section of a modern terminal 
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Modern terminal servicing facilities must be well adapted to night operations 


and off the machines by small electric hoists. Rod 
and similar bushings are handled on vertical turret 
lathes in a vertical position which permits immediate 
chucking with a universal chuck with no unbalance 
and simultaneous boring, facing and chamfering, and 
turning by the turret and side heads and a sufficient 
speed to use carbide tools. 

All rods, motion work, piston rods, etc., are in- 
spected by a magnetic testing machine with the use of 
metallic powder that definitely indicates visually any 
cracks, no matter how minute, which positively re- 
moves from service all parts that would cause failure. 

Engines are lighted off with modern vacuum-type 
oil lighters which eliminate excessive smoke and also 
distribute the lighting flame at any point desired so 
as to have even firing. 

Tires are removed and applied by modern vacuum- 
type oil torch with appropriate rings ensuring proper 
flame and even heating. 

Modern rotary type motors are used for all drilling 
and tapping operations, this type being lighter, prop- 
erly balanced and of correct speeds. This particularly 
applies to telltale and similar drilling. 

Welding is performed by portable welding units of 
sufficient capacity. These allow exact amperage re- 
quired on any operation and also the use of either 
straight or reverse polarity coated electrodes. This 
ensures correct welding procedure and consequently 
proper welds. Since the slag produced by the coated 
rods has to be removed after each pass, light pneu- 
matic weld chippers are used to remove it. 

Modern coaling facilities are constructed to store 
an ample number of cars in a building with sufficient 
heating facility to thaw out frozen coal thoroughly and 
the tipple is weather proof so that the coal will remain 
dry until it is discharged into the tender with a mini- 
mum of dust and a minimum of time. 

Sanding facilities remove the sand quickly onto 
conveyors which move the sand through a thoroughly 
heated chamber. where it is dried quickly to a heated 

storage with a discharge that will act through a wide 
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angle, placing the sand in any kind of opening, dueto |, 
its flexibility, and with very little loss of time. 

Penstocks are modern, protected from freezing, also 
flexible, and located strategically. 

Pits are of proper depth, adequately paved, suitably 
drained, and with protected sub-wall lighting that per- 
mits efficient handling of all parts. Roundhouse doors .. h 
are of the roller type, motor driven, reasonably sir — ..; 
tight, and permit quick entrance and egress, also re 
taining heat, so that workmen have a comfortable 
temperature in which to perform their work. Glass 
block construction and electric lighting facilities allow 
either artificial or daylight correctly to light the house 
eliminating the necessity of spotlights from extension 
cords thus preventing accidents and increasing the 
tempo of the performance. "a 

Stoker or oil fired boilers of modern design. vith 
adequate feedwater heaters produce steam in adequate 
quantities and at correct pressure economically. 
Where coal is used, it is dropped by gravity into ү? 
hoppers or elevated by conveyors from the pit to te 
hoppers. А 

Wash and fill pumps, giving ample flow at desig 
nated pressure, expedite laundry and filling оре? 
tions. ; 

Air compressors of fractional unloading m 
greater efficiency deliver air in adequate volume 

ressure for all purposes. 

s Turntables of Кагын length and design handle al 
power quickly, in true balance and increased 5 go 

Ash pits permit quick removal of all Mec wA 
matic removal and loading reduce sharply tim 

uired. б zs 
j It can be readily seen that a locomotive апі 
the ash pit is progressed steadily an "d gr 
through all operations of cleaning. rep ich m 
vicing being placed on ready tracks whic sr id 
signed with sufficient reverse crossovers and there 
selection and release of any type of power ed sharp 
fore the complete handling time 1s reduced * 
resulting in a very substantial savings. 
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Economies 1n 


Back Shop Operations 


A general discussion of the several factors that are 
involved in the changing picture of steam locomotive repairs 


неке remain, on the railroads of this country, ар- 
proximately 31,750 steam locomotives and about 8 
per cent of this inventory is in or awaiting shop for 
repairs at all times. Every time one of these locomo- 
tives goes through the shop for repairs an expenditure 
of from 5 to 15 or even 20 thousand dollars may be 
made on it to put it in first-class condition and to re- 
store the two or three hundred thousand miles of 
potential road service that was run out before the unit 
came to the shop. 

The cost of locomotive repairs represents a major 
part of the cost of operating a locomotive and the cost 
of repairs, whether figured on a unit basis or a per- 
mile basis, is increasing rapidly under present condi- 
tions because of great increases in the cost of labor, in 
the cost of the materials that are used in repair work 
and because of at least two other factors—the de- 
creased productivity of labor and the growing obso- 
lescence of the shops and the shop equipment with 
which steam locomotive repair work is done. In spite 
of the fact that many millions of dollars have been 
spent by the railroads on shop equipment year after 
year it is a fact that many more millions have been 
spent on the maintenance of the facilities in the repair 

ops than have been spent in adding new units to the 
shop with a view to the systematic replacement of shop 
units that have outlived their usefulness and have be- 
come an economic burden on the owning road. 

And so, today, the railroads find themselves in a 
position of being faced with mounting maintenance 
costs on a major portion of their motive power inven- 
tory as a result of having gone along for years without 
any definite plan for modernization of steam repair 
facilities such as would assure their repair work being 
done at minimum cost. Moreover, there seems to be 
little disposition on the part of those who make me- 
chanical department policies to consider the fact that 
78 per cent of the motive power inventory presents a 
maintenance problem of sufficient importance from a 
cost standpoint to warrant that it be given equal at- 
tention to that which is directed toward the solution of 
problems relating to the installation of modern repair 
facilities for Diesel-electric locomotives. 

‚ Мо doubt part of this attitude is due to the assump- 
tion that the steam locomotive, on most roads at least, 
will be replaced with the Diesel-electric at as rapid a 
rate as has been the case in the immediate post-war 
vears, If we may assume for sake of discussion that 


all steam power will eventually be displaced by Diesel- 
electric then it may be worth while to explore the 
available statistics to determine the period over which 
this displacement might be expected to take place. 

Before the war, when the installation of Diesels was 
getting under way the ratio of replacement was from 
1.5 to 2.5 steam locomotives replaced by 1 Diesel. In 
this light, the figures for three years are interesting, 
for on April 1, 1947 there were 36,625 steam units and 
4,811 Diesel-electric units. A year later, in 1948 there 
were 34421 steam units and 6,319 Diesel-electric 
units. This was an increase of 1,508 Diesels against 
a decrease of 2,204 steam units in one year and the 
ratio was 1.44 to 1. In the year ended April 1, 1949 
the number of Diesel units increased by 2,592 to a 
total of 8,911 and the number of steam units decreased 
2,660 to a total of 31,752 but the replacement ratio 
dropped to 1.06 to 1. 

The replacement ratio has been dropping all the 
time and the only reason for injecting it into this dis- 
cussion of shop facilities is to drive home the fact that 
even if replacement of steam by Diesel continues at 
the current rate it would still be from 10 to 20 years 
before the last steam locomotive disappears from the 
rails. In the meantime what are the railroads going 
to do about steam locomotive repair facilities —pursue 
a policy of ignoring their importance in the matter of 
influence on maintenance costs and do nothing about 
their rehabilitation or adopt a more realistic policy of 
exploring the possibility of holding under control 
steam locomotive maintenance costs by the elimina- 
tion of practices and facilities that are running up the 
cost and investing intelligently in new facilities that 
can be amortized in relatively short periods because of 
their ability to contribute substantially to reductions 
in unit costs of doing repair work. 


Thorough Studies Are Needed 


There are some basic assumptions that may be 
made with respect to the steam repair shops on almost 
any road. "These are that, having been built and 
equipped at some time in the past when there were a 
larger number of older locomotives to be repaired, the 
chances are that the shop layout is spread out over a 
greater area than is consistent with present day needs; 
that there still mav be repair work being done at sev. 
eral points on a road that could well be concentrated 


RAILWAY MECHANICAL ENGINEER, JUNE, 1949 327 


ae ee 
ue хд. 


GAL Li: 


Е 


at a central shop; that within any shop building there 
may be obsolete units of shop equipment which should 
be scrapped because of their inability to produce eco- 
nomically and that by the scrapping of these units a 
considerable amount of floor space might be released 
that could be used in the more efficient rearrangement 
of several departments in a single shop building. 

No decision as to what to do about shop facilities 
can possibly be made without accurate facts concern- 
ing the use to which the facilities are now being put. 
The shop engineering department of most large in- 
dustrial plants would not make any attempt to effect a 
rearrangement of production facilities without making 
the most careful studies of the character of the work 
in a plant or a department, the volume of the various 
kinds of work and the flow of the work through a de- 
partment. In this manner an analysis can be made 
which will show the extent to which the work of a 
given department is being handicapped by machining 
or parts handling facilities that are definitely unable to 
meet the requirements of an overall schedule. 


How Economies May Be Effected 


Probably the most difficult problem in connection 
with any rearrangement of repair facilities that are 
used for the heavy maintenance of steam power will 
be to make such reductions and alterations of these 
facilities as will enable a road to keep pace with the 
changing volume of work as the number of units in the 
inventory of locomotives decreases. It is of the utmost 
importance, for example, that management recognize 
immediately the potentialities for increases in main- 
tenance costs as a result of the continued use of obso- 
lete and inefficient repair facilities at outlying points 
when the volume of work in the major departments of 
a system shop is such that there is excess capacity 
available. In many cases the only excuse for doing 
locomotive repair work at any other point than at a 
system shop was the inability of the main shop to meet 
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The variety of models avail- 
able in the power type truck 
offer a solution to the prob- 
lem of moving materials about 
the shop and applying it to 
locomotives in erecting work 


the demand for many of the parts needed. When that 
condition ceases to exist definite savings may be effect- 
ed by the elimination of the older facilities, of what- 
ever nature, at points other than the central shop. 

Economies are of a definite nature when unneces- 
sary shops or equipment are completely eliminated 
for as long as a unit of shop equipment remains in 
place there is always the temptation to make odd-time 
use of it and in order to make such use of it at any 
time there are certain fixed charges such as taxes, in- 
surance and maintenance that always accumulate 
against it. It costs money to allow a piece of shop 
equipment to remain on railroad property and under 
present-day conditions it is important to get rid of it 
when the decision has been made that it is no longer 
of any real use. 


Material Handling Equipment 


Most direct savings in shop work are made as a re- 
sult of the elimination of man-hours of labor and in 
the back shop this is accomplished by the constant 
study of the individual shop operations with that as an 
objective. In the steam locomotive back shop better 
than 60 to 65 per cent of all the man hours in the 
shop are in the boiler, erecting and machine shop and 
of these departments the boiler and erecting shops 
present the most difficult problems of labor saving be- 
cause of the nature of the work. In the erecting shop 
particularly, with the exception of the work on the 
locomotive bed and its connections, the major job of 
that department is in applying the sub-assemblies and 
other parts of the locomotive in the least possible time. 
Here then, the major considerations in saving man 
hours are the equipment with which the parts are 
delivered to the department, the facilities with which 
the parts are applied to the locomotive and the tools 
which are used in finishing the job of application. 

Mobile material handling equipment in combina- 
tion with lift or hoisting equipment is just now com- 


Au 
T SEs ae 


The wheel department requires machining opera- 
tions on which modern tools can effect savings 


ing into its own as a result of the thorough studies that 
have been made by production departments in other 
industries. In the relatively short space of a few years 
since the end of the war we have seen the power shop 
truck cease to be either a simple means of transporting 
a heavy part from some point in the shop to the erect- 
ing floor or possibly a combination crane-platform 
truck and have watched it develop into an extremely 
flexible machine that is capable of handling heavy 
loads and not only delivering those loads to the point 
of use but also of assisting in the actual application of 
parts in position on the locomotive. The potentialities 
of many of the recently-developed models of mobile 
material handling equipment offer real possibilities 
for savings as a result of the elimination of hours of 
labor in all departments of locomotive repair shops. 
It is in the machine shop, however, where there are 
a multitude of real possibilities for savings and here 


The machine shop department of 
a modern locomotive back shop 


again it is primarily a question of the elimination of 
labor hours. After the production studies previously 
referred to have been made so that it is possible to 
know in detail the current operating history of every 
machine tool unit in the shop it becomes necessary for 
the railroad shop engineer to recognize a tactor that 
seems to have been overlooked most of the time in 
this industry while it is watched with extreme care in 
most other machine tool using industries—that is the 
machine load factor. Machine tools are expensive 
pieces of equipment and because they do represent, as 
units, a substantial investment they should be kept 
busy. There is no reason why, as far as the major 
machine tool units of a shop are concerned, almost 
every machine in the shop should not be performing 
some productive function 80 to 90 per cent of the time 
and yet it might be a surprise to [и that in many 
railroad shops the machine load factor for entire shops 
and many major departments actually is as low as 30 
to 40 per cent. 


Abundance of Capacity 


The principle reason for this is that in most shops 
there is an s, inn art of machine "capacity" in the 
form of idle and quite often obsolete units and the 
presence of this unused capacity is not brought into 
the spotlight until a study is made that requires an 
analysis of the hour-by-hour use of every machine. 
By arbitrarily eliminating many of these older units 
and transferring the work that is sometimes done on 
them to the best of machine tools capable of perform- 
ing a given class of work the ability of a tool unit that 
was considered modern by the shop management is 
forcefully brought out and the real shortcomings of 
some of the “good enough" machines may prove to be 
sufficiently glaring to dictate a decision to replace 
these machines with really modern tools that can do 
more work than a half dozen of the obsolete models. 

Particularly in production groups such as in turret 
lathe work it has been found that three or four modern 
machines with the proper tooling equipment can re- 
place twice as many machine units that have been on 
the shop equipment roster for 20 or more years. 
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In the post-war period the development of automatic 
cycle and semi-automatic machines has opened up an 
entire new field for economies in machining opera- 
tions. Originally the automatic machines were used 
mostly on small parts machining but with the advent 
of machine tools on which the operational functions 
can be pre-set it has been found advantageous and eco- 
nomical to perform heavy machining operations such 
as steel wheels. This type of machining has been done 
only on a limited scale in railroad shop work but 
enough has been done to indicate the potentialities in 
machines of this type. One of the definite advantages 
of this type of automatic-cycle machining is that once 
the job is set up it is not possible to alter the floor-to- 
floor time for a complete operation. This takes the 
control of the production time entirely out of the 
operator's hands. 

Another development in the semi-automatic machin- 
ing is the tracer attachments that are applied to such 
types of machine tools as the engine lathe and the mill- 
ing machine. With these attachments on modern 
machine tools with modern tooling equipment many 
hours of total production time and many dollars of 
production cost are saved by the simple expedient of 
providing a series of templates for a variety of loco- 
motive parts that are required in the normal course 
of repair operations. 

Another important source of economies in machin- 
ing operations is related to that portion of the floor- 


to-floor time known as the handling and set-up time. . 


While it is true that a large part of the machining 
operations performed in railroad shops are of a type 
that do not lend themselves to production in quantities 
it is also true that if an analysis is made of floor-to- 
floor time on the majority of machine shop jobs on 
locomotive parts it will be a surprise to find that such 
a small part of the overall time is actually metal cut- 
ting time and that such a large part is handling and 
set-up time. It may also be found that a substantial 
portion of the wasted time is due primarily to the lack 
of individual crane and hoist facilities that could 
serve individual machine tools. 


Conclusion 


In as much as a large part of the steam locomotive 
heavy repair facilities in existence today were built 
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several years ago it is reasonable to expect that with a 
changing volume of work there are many units of 
shops and shop equipment that are not needed or 
suited to the character and volume of work that must 
be done today. Only a series of accurate surveys of 
the use of these facilities will reveal the extent to 
which they are needed. If they are not needed it is in 
the interest of economy to eliminate them and thereby 
effect a reduction of the fixed charges incident to their 
retention as part of the physical property. 

Direct economies are effected as a result of the 
elimination of man-hours of labor. This is best done 
by transferring work to the most efficient production 
units, whether they be machine tools or other types of 
labor-saving devices, and eliminating the obsolete 
equipment. This not only eliminates the man-hours 
of labor expended on the operation of the obsolete 
equipment but tends also to contribute further to a 
reduction in fixed charges. Additional economies are 
effected by replacing several obsolete units with mod- 
ern high capacity tools; by installing, where the oppor- 
tunity presents itself, automatic cycle or the tracer 
type of machine tools in order to take advantage of 
low cost repetitive production on locomotive parts that 
are needed in the greatest quantity; by adding modern 
tooling equipment to high capacity units further to 
increase its capacity and finally by a study of overall 
time with a view to reducing the machining and set 
up time on the.most productive of modern tool units. 


It is in the manufacturing of 
locomotive parts that are pro- 
duced in large quantities and 
in groups of parts of identi- 
cal design that substantial 
savings can be effected by the 
use of some of the newer de- 
signs of machine tools which 
` automatically machine a piece 
from a master or a template 


What To Do 
About Future Costs 


[n this issue of Railway Mechanical Engineer there has 
been included a group of articles that encompass the 
activities of the mechanical department—motive pow- 
er and car problems related to the utilization of equip- 
ment and the servicing and maintenance of thousands 
of cars and locomotives. 

Probably the most significant thing that has hap- 
pened in this industry in the past ten years has been 
thechange in the character of motive power. The rapid 
adoption of the Diesel-electric locomotive has had a 
profound effect on all phases of mechanical department 
activities. It has not only brought with it an entire new 
category of servicing and maintenance problems but, 
because of the displacement of so many hundreds of 
steam locomotives by the Diesel, the question of the 
logical course to take with respect to engine terminals 
and steam locomotive back shops is one that requires 
exhaustive study and real planning in order that the 
many thousands of units of steam power that will be 
an important part of the motive power inventory for 
several years to come may be adequately and eco- 
к maintained. It is not possible just to ignore 

em. 

It is with the idea of treating upon as many phases 
of the equipment maintenance problem as possible that 
there has been discussed the matter of Diesel facilities, 
from both electrical and mechanical standpoints; the 
trend in motive power and the significance of the 
changes taking place; car repair shops and the poten- 
tialities of modern facilities; engine terminal opera- 
tions and, finally, the situation with respect to freight 
car supply. 

In presenting these subjects it is hoped that they 
may serve not only as a guide to the solution of many 
of the new departmental problems but may help crys- 
tallize decisions pertaining to the attitude toward the 
older problems as well. Regardless of the best efforts 
that can be made to control the expense of performing 
the functions of the mechanical department, the costs, 
in the future, are going to be high and it is of the 
utmost importance that only those facilities in the way 
of shops, terminals and the tools with which могі is 
performed that can be classed as modern and efficient 
be continued, or installed, in service. There is definite- 
ly no place for many of the obsolete facilities that have 


EDITORIALS 


been carried along through the years in today’s main- 
tenance picture for at best they not only require more 
man-hours to do a job than is necessary but, by slow- 
ing up the job of repairing equipment, they keep ex- 
pensive and revenue-producing cars and locomotives 
out of service for a greater length of time. 


"Shop on Wheels” 
Built by North Western 


One of the things which characterizes the modern 
Diesel shop, particularly as compared with a typical 
steam locomotive repair shop, is its compactness, with 
the consequent reduction in the distances that men and 
materials must move; space is available where it is 
needed for such operations as power truck movements 
and for parts replacement or overhaul, but none is 
wasted and permitted to perform no other task than to 
increase needlessly the distances over which men and 
materials must travel. A second feature of the modern 
Diesel shop, closely allied with the first, is the careful 
attention given to material handling. This applies not 
only to reducing the distance of travel but as well to in- 
creasing the actual efficiency of the movement, and to 
minimizing the number of times parts and materials 
must be handled. These desirable characteristics are 
attained to a high degree in the operation of the С. & 
М. W. Diesel shop described іп this issue. 

Special conveyances have been built or purchased 
to handle a wide variety of objects ranging from large 
Diesel engines to small filters. All serve the same pur- 
pose—to move things from one point to another in the 
least possible time and at the least possible cost. The 
main difference caused by the size of the object to be 
handled is in the ratio between the numbers of the 
parts moved to the numbers of conveyances required 
e.g. four dollies are required for one Diesel engin 
while several dozen filters are carried in one i 
Some of the devices are employed to store parts as well 
as to move them, thus eliminating one handling opera. 
tion. One such example is the assembly comprising the 
Diesel engine head, liner, piston, connecting rod and 
gasket which is assembled at one. point, placed i 
groups of four in a storage rack mounted on wh E 
and rolled to the point of application for storage until 
needed. Crane systems, to, have been. installed in Hn 
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quate quantities to contribute their share toward ef- 
ficient material handling. The main parts recondition- 
ing room, for example, has three overhead crane sys- 
tems, each with two 1,000-lb. hoists, and a 30-ton trav- 
eling crane, with a 5-ton auxiliary hoist, serves two of 
the tracks in the main bay. 

What should be of special interest in this shop to 
all railroad men is that many, if not most, of the pro- 
cedures for transporting parts and materials can be 
used in almost any shop. It is not necessary to have 
a large enough fleet of Diesel locomotives to justify a 
similar shop, nor the cash with which to build it. All 
it takes is a little thought to adapt similar devices for 
use in a shop of any size, sufficient ingenuity to build 
some of the conveyances and a comparatively small 
cash outlay to purchase others. 


What Would 
You Have Done? 


The following story is incredible, but it is true. It was 
dragged out of a skeleton closet by a reader of Railway 
Mechanical Engineer as a result of a discussion on 
lighting published in the Electrical Section in recent 
issues. 

“Believe it or not, this series of events occurred in 
a county of a famous state, the identity of which we 
shall charitably forget to disclose. This county had an 
extensive ‘Poor House’ which was heated by means of 
a steam boiler. All went well for a time after the in- 
stallation was made but, eventually, complaints were 
registered about the lack of heat. As time went on, 
these complaints became progressively more bitter and 
insistent, but they were shrugged off on the assumption 
that the inmates were a lot of dissident old fuddydud- 
dies who didn't know when they were well off. But, at 
last, the superintendent threatened to quit unless some- 
thing was done, so the county fathers met in solemn 
conclave and spent some time in what they thought to 
be intelligent consideration of the matter. 

“It happened to be a brisk day, and one of the fathers 
ultimately concocted the idea of making an inspection 
of the place. They did so, and what they found was 
deplorable. Despite a roaring fire under the boiler, 
the radiators were about as comforting as dead fish. 
The inmates shivered and so did the county fathers 
who hastened back to their warm lair to do some more 
considering. Being politicians, they were more familiar 
with the generation of hot air than of steam, and the 
only solution that occurred to them was to install an- 
other boiler. It was so ordered, and accomplished, and 
everybody was happy except the county treasurer, who 
had to pay for twice as much coal. 

“In due course, the complaints concerning the lack 
of heat recurred. By this time, there had been election 
casualties among the fathers, and nobody seemed to 
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recollect just what the past history of the place had 
been. One thing was certain—the inmates were cold 
and they didn't like it. So, pursuing substantially the 
same routine as their predecessors, the fathers had a 
third boiler installed and eventually, for similar rea- 
sons, a fourth. By this time, the county treasurer was 
fit to be tied. 

“The coal dealer grinned cheerfully. 

“In due course of time, after the installation of the 
fourth boiler, the complaints again arose. The fathers 
were in a real predicament this time, because there was 
now no room in the basement for more boilers, and the 
cost of building an addition to the basement was alarm- 
ing. Much water flowed under many bridges before 
one of the harassed fathers had a really intelligent 
idea. He opined that these here now railroad fellers 
in the neighboring metropolis might have some helpful 
notion about the matter. This suggestion was accepted 
eagerly as a bright ray of light in an abyss of bewilder- 
ment, and so an appeal was accordingly made. A 
couple of engineers were sent there to see what they 
could see. What they saw was plenty. It seemed to 
them that there was a tremendous amount of boiler 
capacity for the amount of heat required, and they 
were not long in arriving at the proper solution, to 
wit:—have the boiler scale removed. This recommen- 
dation being followed, the fathers soon had three idle 
boilers on their hands. 

"The county treasurer could now grin cheerfully. 

“The coal dealer swore fervently. 

“Now, of course, you know about boiler scale and 
you crack down on it even if it does hide out where 
you cannot see it readily. You would never be caught 
out on a limb like that. 

"That's what YOU think! And you may be right 
about some things, but there are a lot of other limbs 
for you to roost on. For example: 

“Did you ever notice some of your dirty old light- 
ing fixtures equipped with lamps about four sizes too 
big? They look terrible and the kind of lighting job 
they do is not mentioned in polite society. 

“Did you ever notice that the nice new lighting in- 
stallation to which you pointed pridefully a year or 
two ago seems to have lost a lot of its punch, and that 
it is rapidly being supplemented by all the desk, port. 
able and other lights that your employees can lay their 
hands on? 

*Have you noticed your lamp and lighting bill go- 
ing up and up unaccountably? 

“If you have not noted these conditions, it might 
pay you to look around a bit. 

“There is no mystery about it—it is right there for 
you to see. Your old enemies, depreciation and dirt, 
are constantly active. They will, if you do not combat 
them, rob you of from thirty to sixty or more per cent 
of the light you are paying for, depending on whether 
your fixtures are, or are not, properly designed to re- 
tard the accumulation of dirt. 

*How about a cleaning and renovating job? It will 
pay off." 


Two Problems in 
Freight Car Use 


The number of specific problems which arise in con- 
nection with the daily use of freight cars is legion. In 
accordance with customary practice of long standing, 
the A.A.R. Mechanical Division serves as a clearing 
house where information regarding abuse of equip- 
ment is concentrated and necessary corrective action 
recommended. By periodic and often repeated ham- 
mering away at undesirable practices, the division has 
contributed greatly over the years to improved equip- 
ment standards and better service to shippers, but for 
maximum effectiveness, this work requires more sup- 
port from individual railroads than projects of this 
rature have received in the past. 

Take, for example, freight-car floors which have been 
damaged by faulty loading and unloading practices 
with heavy mechanical equipment. This subject has 
been called to the attention of railroads and shippers 
in the past and, no later than April 15 this year, was 
discussed in another Mechanical Division circular let- 
ter which deserves widespread attention and appro- 
priate action. 

According to this letter, the use of lift trucks for 
loading and unloading of freight cars is steadily in- 
creasing. Lift trucks now in use weigh from 6,500 lb. 
to 23,000 lb. and will carry loads up to 18,000 Ib. 
Under these conditions, it is possible to get loads up- 
wards of 20,000 lb. on one floor board between sup- 
ports. Concentrated loads on a car floor should not 
greatly exceed 500 lb. per sq. in., therefore, with the 
combined weight of.lift trucks and load, it is necessary 
that temporary steel plates of suitable size be used to 
distribute the weight of wheel loads and prevent dam- 
age to car floors. 

In order to conserve equipment and avoid frequent 
shopping for renewal of floor boards, delays to trains 
enroute on account of transfer of lading, and the pos- 
sibility of derailment due to lading falling through 
car floors, the following corrective measures are recom- 
mended: 

“A careful inspection should be made of all cars 
furnished for loading and cars selected should have 
flooring and floor supports adequate to carry lift 
trucks if used; also, adequate to carry lading to des- 
tination. To accomplish this, it will be necessary for 
car forces to become familiar with loading practices 
and commodities shipped in their district and for 
which their railroad is supplying cars. 

“Some of the auto cars and older cars were con- 
structed with only one floor stringer between the center 
sill and the side sill, which have proven inadequate, 
and should not be furnished for loading heavy com- 
modities. When such cars are being rebuilt or receive 
general heavy repairs, consideration should be given 
to the application of additional floor stringers. 

“When cars аге on repair tracks, careful inspection 


should be made of floor stringers including end at- 
tachments to crossbearers and bolsters; also, to fillers 
between center sill and floor to make sure that proper 
support is provided for floor boards. Individual floor 
boards found broken should be promptly renewed to 
avoid breakage of additional boards and loss of car 
usage on account of shopping for renewal of the com- 
plete floor.” 

Similarly, the Mechanical Division issued a circu- 
lar letter over a year ago recommending the applica- 
tion of hold-down clips (Plate 803-A) to steel gon- 
dola cars, to avoid insofar as possible giving shippers 
any excuse for burning holes in car bodies to accom- 
modate tie-down bands, rods and wire used in secur- 
ing loads. This matter was again referred to at some 
length in a circular letter, dated April 18, because 
shippers still resort to the practice and, in fact, make 
more holes and larger holes than actually required. 

The suggestions in this case are to caution shippers 
who may be careless; file a report of any unnecessary 
damage noted, for subsequent adjustment with the 
shipper and car owner; and to speed up, to the fullest 
extent practicable, the application of clips to steel gon- 
dola cars as they undergo repairs. 

Admittedly, the two relatively minor details men- 
tioned are but a small part of aggregate freight car 
maintenance and performance. A thorough job of 
clearing up these details, one at a time, however, as 
attention is called to them, will soon make a noticeable 
reduction in repair costs as well as provide more sat- 
isfactory equipment for shippers. 


NEW BOOKS 


Dieser Encines. By J. W. Anderson. Published by 
the McGraw-Hill Book Company, 330 West Forty- 
Second street, New York 18. 556 pages; 6 in. by 9 
in.; cloth bound. Price, $7. 

This second book of 23 chapters has been revised and 
rewritten to reflect not only the developments in Diesel 
engines which have taken place since the publication 
of the first edition in 1935, but also their applications 
both in the marine and industrial fields. The book dis- 
cusses both current practices and trends in engine de- 
signs and principles, fuel-oil injection, fuel oils, en- 
gine applications, etc. 


Patent Law. By H. A. Toulmin, Jr., Toulmin & Toul- 
min. Published by Research Press, Inc., Dayton, 
Ohio. 220 pages, 5V5 in. by 8 in., cloth covered. 
Price, $2.95. 

This book of 20 chapters has been brought up to date 

in conformance with the latest decisions of the U. S. 

Supreme Court. It discusses, for the executive and en- 

gineer, how to get patents; how to use them, and how 

to protect the rights they provide. 
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ELECTRICAL SECTION 


Electrical Equipment 
For the Diesel Service Shop' 


The Chicago & North Western shop affords an example of the electrical 
requirements of a shop in which no heavy electrical repairs are made 


T HE Chicago and North Western Railway Company, 
realizing the necessity for providing efficient facilities 
for the servicing and repair of Diesel locomotives, has 
built at its Chicago shops the most modern shop of 
its kind in thecountry. The building is approximately 
B by 407 ft. with a cubical content of 1,928,000 
cu. ft. : 

This entire facility is electrically operated. "The 
current is furnished from an existing substation and 
transmitted to this new Diesel building over a 2,300 
volt, 3-phase, 60-cycle line to three 150 kva. trans- 
formers located at the west end of the new building. 
The transformers reduce the voltage to 440 for the 
operation of all motors of 15 horsepower and larger. 

The current enters the building at the electrical 
service room where all power feeders radiate to power- 
distribution panels located throughout the building. 

The 120-volt current for lighting is obtained by the 
use of 8 dry-type transformers varying in size from 
3714 to 75 Куа. which are connected to the 440-volt 
feeder lines, and located at the various load centers. 

The electrical installation has been planned to give 
the utmost safety to the persons using the various 
facilities. The distribution panels both for power, 
and lighting are of the circuit breaker type and, with 
the exception of the portable tools, cranes, welders 
and the large crane trolley feeders, all wiring is en- 
closed in conduit. Wherever portable tools and cranes 
are fed with portable cables, the ground wire is саг: 
ried through to the apparatus to protect the operator. 

The large 30-ton crane over the high bay heavy 
repair section is so arranged that it can be operated 
by an operator in the crane cab, or from the floor level 
Ьу push buttons attached to a control suspended from 
the cab. 

ж Heavy electrical repairs including overhaul and rewinding of 
traction motors and generators is performed in a section of the 
steam locomotive shop located near the service shop. The work done 
in this shop is described in another article in this issue. Included 
in the other article is also a plan of the service shop described above. 


+ Chief electrical engineer, Chicago & North Western Railway Co., 
Chicago. 
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By W. €. Chapmant 


The 5-ton crane in the engine overhaul room and 
the 2-ton crane in the parts cleaning room are oper- 
ated from the floor by push buttons and use the duct 
system instead of open trolley wires. 

The 100-ton Whiting drop pit table serves all tracks 
across the entire building and is also operated by push 
buttons from the working floor level, subfloor level 
or from inside the pit. On the working floor level 
and subfloor level, there are five control station recep- 
tacles and indicator light panels. The control гесе 
tacles are used to plug in the portable control cable 
(with push buttons attached) so that the operator 
can operate the table from the best position. The indi- 
cator lights indicate when the table is lined up for the 
desired track. 

' Power receptacles are installed at various locations 
so that electric welders, chargers and Magnaflux ma- 
chines can be used. 

The large roller type doors of each track at each 
end of the building are electrically operated with push 
button control. They can also be operated by hand 
in case of power failure. 

At the west end of the shop on each of the three 
service tracks are installed movable bridges electric- 
ally operated with push button control. The bridges, 
when in the lówer position, allow locomotives to leave 
or enter the building. When in the up position, the 
high level platform is made continuous so that em- 
ployees can cross between service platforms. 

All heating and ventilating fans are electrically 
operated and controlled by thermostats. The exhaust 
ventilating fans are so connected that they can be 
controlled individually and, in the case of emergency. 
they can all be shut off by a push button station 
located at each end of the building. 

The foreman’s office, electricians’ shop, pipe fitters’ 


Interior of the service 
shop showing the over- 
head lighting units, the 
pit lights and the electri- 
cians room at the ex- 
treme right 


shop and tool room are located on the high level plat- 
form for efficient operation. The electricians’ room 
contains a voltage stabilizer to keep constant voltage 
on a circuit for testing automatic train control pees 
anism. There is also installed a rectifier to enable 
them to have the necessary direct current for testing 
relays and oil pump motors. The pipe fitters’ shop is 
equipped with a threading and cutting machine. 

Engine overhaul room is equipped with a 5-ton 
crane, operated by push buttons at floor level, and a 
small lathe for machine work, as well as air condition- 
ang ешн to provide dust-free air. 

o facilitate the work on trucks and under side of 
the units, work rooms for the electricians and pipe 
fitters are provided on the lower level. 

On the lower level is a battery storage and charging 
room. This room is equipped with a rectifier and 
charging receptacles so that batteries, when not in use, 
can be kept in good condition, ready for service. 

The small parts cleaning and filter cleaning room 
is equipped with a 2-ton electric crane, push-button 
operated, and the necessary cleaning .and washing 
tanks. The filter cleaning machine is also equipped 
with a hoist to place the filters in the dryer after they 
have passed through the washer. 

The parts reconditioning room is equipped with 
six electric hoists so arranged that each pair of hoists 
will overlap each other, and facilitate the handling of 
materials. This room is also equipped with grinders, 
buffing machine, lathe, drill press, boiler tester, and a 
Magnaflux machine with Magnaglo attachment. 

In the sub-basement under the engine overhaul 
room are located all the electric-driven pumps for 
condensation return, radiant heating, snow melting, 
and fire prevention. With the exception of the snow 
melter pump, they are all automatically operated by 
floats or pressure switches. 

Outside of the building at the east end is a lye vat, 


with a 10-ton overhead electric crane operated from 
the ground by push button control. 

Diesel fuel oil for fueling the units is received in 
tank cars and transferred to a 150,000 gal. storage 


tank, located some 200 ft. to the north of the new ser- 
vice building. The fuel oil is transferred from the 
tank cars to storage tank and to the units by two 200- 
g.p.m. pumps, driven by 10-hp. motors operated by 
push buttons located at the oil pump house and at 
each outside platform east of the service building 
where units receive the fuel and sand. 

Lube oil is received in tank cars and transferred to 
a 13,800 gal. heated storage tank located in the pump 
house. This transfer is accomplished by a 90-g.p.m 
pump, driven by a 5-hp. motor. Lube oil is trans- 
ferred from the storage tank to the service platforms 
inside the new shop by two 50-g.p.m. pumps, driven 
by 5-hp. motors that are controlled automatically by 
pressure regulating switches. 

The lighting of this new Diesel service building re- 
ceived excellent attention, and is the type of lighting 
that railroad men have dreamed of for many genera- 
tions. It is a combination of incandescent and fluor- 
escent lamps with receptacles for extension cords to 
furnish illumination hr places where permanent 
lighting cannot be directed. - 

The high bay section is illuminated with 75 high 
bay porcelain enameled reflectors with 750-watt lamps. 

The three service platforms on the high level are 
illuminated by 56 three-light and 28 two-light en- 
closed fluorescent fixtures using 40-watt lamps. The 
fixtures are spaced so that if at any time more illumi- 
nation should be required, another fixture can be 
installed between the present fixtures. 

The lower level of the three service platforms is 
illuminated by 168 two-light enclosed fluorescent fix- 
tures of a special angle design that will illuminate the 
sides of the trucks so that mechanics can do their work 
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without the use of extension cord lights. The inside 
of the three pits on this low level is illuminated by 42 
pit-lighting units with 100-watt incandescent lamps. 
Receptacles are furnished every 25 ft. along each pit 
for use of portable lights and tools when required. 

The engine overhaul room requires a very high in- 
tensity of light and is illuminated by 16 enclosed units 
having 500-watt incandescent lamps. 

The parts reconditioning room and injector and 
governor room also require a high intensity of light 
and are illuminated by 44 enclosed two-light, 40-watt 
lamp fluorescent fixtures. 

The filter and parts cleaning room, store sections 
and passageways are all well illuminated by the use 
of enameled steel reflectors, having 100 to 200-watt 
lamps. The lighting of the material racks in the store 
sections is accomplished by stock bin fixtures. 

The dining room, locker and wash room, and toilets 


Ts test set shown in the photograph was put to- 
gether to serve primarily as a portable ground de- 
tector, but also for a variety of other purposes. One 
ground in a passenger car power circuit is only 
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are well illuminated by glass steel and enameled steel 
reflectors with 100-watt lamps. 

In the shower bath room, vapor-proof fixtures are 
installed. These have 100-watt lamps. 

All exits and doorways leading to exits have illumi- 
nated exit signs, that comply with the latest regula- 
tions. Fire alarm boxes connected to the shop's fire 
alarm system are installed at each end of the building. 

Local shop phones and outside Bell telephones are 
installed in the foreman’s office and storekeeper’s 
office, with extensions to several parts of the building 
and stores section. 

A loudspeaker talk-back system is now being in- 
stalled both inside and outside of the building. A 
system of this kind, with the central control in the 
foreman’s office is a great asset in directing the opera- 
tion of the shop and in directing the movements of 
units in and out of the building. 


Portable Test Set 


By A. H. Matthews 


potential trouble, but two are real trouble, and it 
can be bad. 

As a ground tester, the instrument is hooked to 
the battery charging panel with spring clips. When 
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Testing set wiring diagram 
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The set ís compact and easily portable 


a ground shows up, the amount of current to earth 
is read. The switch SWZ is thrown to one side or the 
other, and the protective fuses F1, F2, and ЁЗ pre- 
vent damage to the meter if the current is over 10 
amp. With a little experience in its use, it will be 
found that the amount of current and voltage gives 
a pretty good indication of the location of the 
ground. In operation, the terminals Ё and X are 
connected to the generator bus bars or the main 
switch on the panel, with the three switches in the 
ground detector circuit in the test set being in the 
OFF position. Both lamps should light equally if 
the line is clear. One will be bright and the other 
dim if a ground appears. If the ground is solid or 
full, the bell will ring. The resistor R17 allows 
enough current to flow to operate a standard 6-volt 
bell with 50-watt lamps. The resistance also cuts 
down arcing at the bell contacts. Therefore, the bell 


An Alco-G.E. 70-ton Die- 
sel-electric of the Mari- 
anna & Blountstown on 
part of its run through 
Calhoun County, Florida 
—This locomotive was 
Placed in service on Octo- 
ber 1, 1947, replacing 
two steam units—A third 
Steam locomotive was re- 
tained as a standby 


may be placed at a distance, perhaps even in an office. 

Fe or и ае testing, the volt-ohm-ampere cir- 
cuit is used. This provides for low currents from 
1 ma. to 100 т.а. with the shunts R3 and R4, or 
other shunts can be applied across the posts to 
obtain any desired current range. The 414-volt 


battery is contained in the case. | і 
The approximate value of insulation resistance 


can be found either by means of the low-voltage volt- 
ohm-ampere test, or very high resistance may be 
tested by means of the circuit having the external 
battery ín the test circuit. The external battery, high- 
resistance test is made only after a reading has been 
obtained on the normal, low-voltage circuit. The 
actual voltage of the battery depends on the meter 
scale, if direct readings are wanted. The 5.000-volt 
post is for testing high voltage d.c., such as used in 
radio transmitters. The meter has a high-voltage 
scale up to 5,000 volts. 

Only approximate measurements are made with the 
tester. It does not replace the Megger tester, which 
should always be used when in doubt. 

The meter is a Weston 0-1MA with four scales, 
providing full-scale readings with 1 m.a., 10 m.a., 
100 m.a. and 10 amp. respectively. 

The values of the resistors are as follows: 

R1 — 2,000-ohm variable 
R2 = 3,000-ohm, !5-watt 
R3 — 0.33-ohm, 100-m.a. 
R4 — 3.6-ohm, 10-m.a. 
R5 = 40,000-ohm, 14-watt 
R6 — 4-megohm, 4-watt 
R7 = 0.75-megohm, 1-watt 
R8 = 0.2-megohm, 14-watt 
R9 = 40,000-ohm, 14-watt 
R10 = 10,000-ohm, 15-watt 
R11 — 180-ohm, 10-watt 
R12 — 0.0033-ohm, 10-amp. 
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1. order to remove the larger generators of the 
present day modern passenger car, means must be 
provided to maneuver the projection of the generators 
around various supports. In some cases where there 
is a double ended drop table, a dolly-type truck on 
casters is used. The generator is spotted over the drop 
table with this truck on the table supporting the gene- 
rator. With all connections and mounting bolts re- 
moved, the table is lifted enough for the generator to 
clear and the car moved enough to drop the table with 
the generator and truck. With the table down to the 
wheel track level, —by means of a proper hoist, the de- 
fective generator is exchanged for an overhauled one, 
— placed on the truck on the table, and the table 
raised. When clearance is proper, the car is moved 
back and the table lowers the generator in place. Bolts 
are put in loosely, and the car moved on to avoid 
congesting the drop table. The connections are then 
made and the equipment tested in a normal manner. 
This time over the drop averages fifty minutes, a 
fraction of the former time. 

However, where this system is not practical, an 
even simpler method can be utilized at a relatively 
small cost. At the Mott Haven Yards, of the New 
York Central, a portable lift was designed to change 
generators on the repair track. The area under the 
track, where this work was done, was planked over. 
The lifter has a scissor jack at all four corners. Each 
jack is operated individually, and the arrangement 
allows the generator to be lifted around or over any 
interfering projection much like caterpillar treads. 

There are many advantages in the use of the lifter 
shown,—in that it does not tie up the drop table,—- 
and where there is no suitable area under the drop 
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Jack for Removing 


Underframe Equipment 


table to exchange generators, the lifter can be utilized. 
The one shown was built in the machine shop at Mott 
Haven at a very modest cost. It is now being con- 
sidered on a system-wide basis. 


Above: А generator be- 
ing lowered onto the 
jack in its fully lowered 
position—Left: The jack 
as used to raise a car 
generator up to its 
mounting position on 
car 


Welded Gear Box 


| For Diesel Traction Motors 


Box fabricated from steel plates has all the 
necessary rigidity for holding shaft align- 
ment—is cheaper and lighter than a casting 


Fig. 1—4A welded gear box before machining 


Tzu production of a satisfactory cast-steel gear 


box for a double-reduction locomotive drive trans- 
mission is difficult because of imbedded sand, blow 


holes and variation in casting dimensions. In such 


Fig. 2—Component 
parts of a welded gear 
box à 


By H. B. Cleary* 


a drive the high-speed reduction is hypoid gearing 
with the pinion mounted on the armature shaft of 
the d. c. traction motor. Anti-friction bearings sup- 
port the motor armature shaft and the intermediate 
drive shaft in the transmission. The low-speed gear 
reduction is spur gearing with the final gear mount- 
ed on the locomotive axle. Sleeve bearings on the 
axle support the low-speed end of the transmission. 
All bearings in the transmission are oil-lubricated. 
The gear box forms the pinion end of the motor and 
the cooling air for the motor is exhausted out of 
the sides of the gear box through a chamber sepa- 
rated from the gearing. 

Due to the dificulties encountered in manufac- 
turing the cast-steel gear box, a study was made to 
determine whether or not it was practical to use a 
welded gear box instead. The design and cost 
studies ovd that an improved product at lower 
cost could be made using this method. The only 
items involving appreciable expense were a welding 
fixture and burning templates. The machining tools 


* Motor Division, General Electric Company, Erie, Pa. 
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Fig. 3—Development of a weld- 
ed gear box shell before forming 


and fixtures made for the cast-steel gear box could 
also be used for the welded box. 

The welded gear box before machining is shown 
in Fig. 1. It weighs 600 lb. as compared to 705 Ib. 
for the steel casting. The component parts are shown 


Solderless Terminals 


To what extent are solderless terminals 
and connectors suitable for railroad 
applications? 


Solderless Good 
If the Wire Is Clean 


My employers, the General Electric Company, use 
solderless terminals and connectors almost exclusively 
in the control and auxiliary power circuits of the 
equipment installed on the various General Electric 
and Alco-G.E. Diesel-electric locomotives. 

As service engineer on this equipment in operation 
by our various customers, I find that in general they 
are very satisfactory. However, the wire or cable to 
which they are to be applied must be electrically 
clean. The main drawback with this type of connector 
is that it will make a strong mechanical connection, 
even when actually making a very poor, or no, elec- 
trical connection. A soldered terminal or connector 
is blessed by the fact that a poor electrical connection 
makes a poor mechanical one that is easily detected. 

In railroad terminal service and trip maintenance 
work, the solderless connectors have much to recom- 
mend them. Electricians would not require soldering 
irons which are generally not at hand, and which are 
slow to prepare for use because of the time involved 
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in Fig. 2. These parts are burned from steel plates 
which vary in thickness from 6 in. for the U-shaped 
seats for the axle bearings to % in. for the main 
enclosing shell. 

The ?4-in. thick shell is formed cold in ап inex- 
pensive die by a hydraulic press. The development 
of this part before forming is shown in Fig. 3. This 
includes material which is shaped in partial cones 
during the forming operation. The partial cone- 
shaped sections of the enclosing shell fit over the 
rings which support the bearings for the intermediate 
gear shaft. This type of construction has proved 
very successful and saves fitting and welding time 
as compared with making the partial cones as sepa- 
rate pieces from the shell. 

A considerable amount of steel plate was saved by 
a thorough study of nesting the various parts. Once 
the best method of nesting was determined, it was 
shown on the detail drawings instead of leaving the 
arrangement up to the judgment of the burning 
operator. 

After welding operations are completed, the as- 
sembly is annealed at 925 deg. C. This welded gear 
box fully meets the original objective of developing 
a product with improved machinability, dimensional 
stability and quality at a lower cost than the original 
cast-steel gear box. 


CONSULTING DEPARTMENT 


Can you answer the following question? Answers 
should be addressed: Electrical Editor, Railway Mech- 
anical Engineer, 30 Church Street, New York 7. 


How can 1 be sure my solderless termi- 
nals and connectors are put on right? 


What can seasoning do for traction 
motors on Diesel-electric locomotives? 
Should the commutators of rewound 
motors be seasoned? What is the recom- 
mended procedure for the process of 
seasoning? 


in heating them. With the short time intervals usually 
available to maintainers, a soldered connection is not 
made, and wires are usually merely twisted together. 
This results in a second failure that could have been 
easily prevented had solderless connectors and ter- 
minals been standard issue equipment to all elec- 
tricians. In the smaller sizes, the solderless connectors 
can be applied with ordinary pliers making perma- 
nent connections that can thereafter be forgotten. 
Solderless terminals and connectors are available 


in small compact and inexpensive kits that contain 
terminals and proper tools for their application. With 
such equipment made available to them, railroad 
electricians could always make strong and permanent 
repairs that would cause no trouble, provided the wire 


is properly cleaned before the terminal is applied. 
Guv FonBEs 


General Electric Company 


Have Been Applied 
to Locomotives Since 1943 


A.—The General Electric Company has been using 
solderless terminals for almost all of its switching 
and road locomotives’ wiring in sizes where ter- 
minals have been available, since 1943. This in- 
cludes both control and power circuits for all sizes 
up to 650/24 flexible stranded cable (262600 circu- 
lar mils). 

A pressure type motor lead connector is now 
available that is interchangeable either in whole or 
in part with the solder type connector we have used 
in the past, and we are preparing to change over 
to it for all sizes of motor leads. There has not 
been much occasion to use connectors for control 
wiring, but when there is, we use a pressure type 
and consider it satisfactory. 

We have made numerous tests both as to electrical 
resistance and as to mechanical strength and have 
found that, in general, where the proper size of 
terminal is used, values for electrical resistance and 
mechanical strength obtained with the pressure ter- 
minal equal or are superior to those for the solder 


type. 
К. L. CHAPMAN 


General Electric Company 


Used Almost Exclusively 
on New Cars and Locomotives 


At the risk of sounding as though we are biased, 
we feel that solderless terminals and connectors are 
suitable for railroad applications without any limit- 
ing factors. This opinion is supported best by the 
fact that, in our estimation, at least 90 per cent of 
all wire and cable terminations going into the con- 
struction of new cars and new Diesel-electric loco- 
motives are solderless connections. This covers the 
entire range of wire and cable sizes running from 
No. 16 or 18 wire to what is approximately one 
million c.m. cable. 

Jt is also a fact that the great majority of signal 
wire terminations are solderless on any new installa- 
tons which are currently under construction. 
Solderless terminals and connectors have been used 
in Increasing volume by the railway industry and 
lts associated and related industries for at least the 


past ten years. 
Е. A. Leacu 
The Thomas & Betts Com- 
pany, Inc. 


Soldered Joints Stand Up 


Soldered joints and solderless terminals and con- 
nectors each have their merits. И is our opinion 
that solderless terminals would have limited applica- 
tion in the railroad field because of the possibility 
that the joint might become severed due to the 
unusual amount of vibration which would be en- 
countered in railroad equipment. We believe that 
soldered joints would stand up much better in this 
type of service. 

Up to the present time, the soldered joints have 
been widely used in railroad work with good suc- 
cess. On the other hand, solderless terminals are 
new and probably have not been fully tested for 
railroad applications. 

It is difficult to evaluate the service that can be 
obtained with solderless terminals without making 
tests of the specific application. The terrific pound- 
ing received by railroad equipment leads us to believe 
that they should not be recommended unless specific 
tests were performed. We say this even though we 
believe that solderless terminals have considerable 
merit for certain applications. The severe demand 
of railway service would necessarily require such 


procedure. 
А. E. Sr. Joun 
American Smelting and Re- 

fining Company 


Ask the Man Who Uses Them 


I wonder how many persons throughout the rail- 
road systems have repeated this same question or 
asked a similar question. The reasons for questions 
like this are many, and the simplest answer may be 
found by asking any one of the many, many railroad 
men who are now using solderless terminals and con- 
nectors on their systems. 

One answer could be offered by providing a great 
amount of technical phraseology which would be de- 
scriptive information obtained as a result of labora- 
tory tests of solder terminals and connectors versus 
solderless terminals and connectors. 

Another answer may be that solder terminals have 
been supplanted, in a vast majority of instances, by 
the use of solderless terminals which are applied 
mechanically, making better, more uniform mechan- 
cial and electrical connections. The use of solder re- 
quires soldering irons, flux, solder and the necessary 
auxiliary equipment. Solder does not provide a good 
electrical and mechanical connection because of the 
danger of “cold” joints, solder-hardening of the wire 
danger of corrosion from soldering fluxes and poor 
vibration resistance. 

I would prefer to answer this question in the fol. 
lowing manner. Solderless terminals and connectors 
are the result of "Precision Engineering Applied to 
the End of a Wire," which was found necessary be- 
cause wire terminations are major electrical problems 
and, therefore, must be solved by applying good 
sound engineering practices. Such procedures have re. 
sulted in the present wide usages of thousands upon 
thousands of different solderless terminals and con- 


RAILWAY MECHANICAL ENGINEER, JUNE, 1949 341 


AL pee 


ЛЕСНА 


ааг 


' 
EN 


nectors in almost every conceivable industry applica- 
tion and equipment. ‘They afford complete uniformity 
of electrical connections because they represent the 
one method of wire termination that is scientifically 
controlled. Such factors as weight and size (which 
are held to unusually close tolerances) and positive 
connection to wire by precision crimping achieve 
electrical апа mechanical characteristics. impossible 
with other methods. In military, naval and aircraft 
services, they have had to withstand almost every 
conceivable adverse condition—heat, cold, salt spray. 
altitude, fungi, sunlight and destructive tropical hu- 
midity—from months to years at a time. 

All this is particularly true of solderless terminals 
and connectors which have been pre-insulated with 
plastic insulation. By pre-insulation, I refer to solder- 
less terminals and connectors which have the plastic 
insulation bonded to the copper of the terminal. This 
type of terminal construction is exceptionally well 
suited to railroad operation since the insulation is 
a part of the terminal and can never be forgotten. 

Then, too, there is a corrosion-proof coating which 
may be applied to the afore-mentioned and described 
terminals and connectors resulting in the finest con- 
dition for wire termination. Both the initial and sub- 
sequent resistances of a corrosion-proofed terminal 
are less than those of the same type terminal without 
corrosion-proof coating. This should be most inter- 
esting to all signal and communications engineers 
where resistance is known to be a very troublesome 
factor of poor connections. 

In a demonstration of the low resistance and uni- 
formity of connections which may be obtained from 
solderless connections, 14,398 crimped connections 
were made by using 7,199 short lengths of wire to 
connect 7,200 small butt connectors together in order 
to establish a resistance of 1 ohm. This is an excellent 
example of the fine results which can be expected 
when using solderless terminals and connectors. 

Crimps of many designs and types for use on 
solderless terminals and connectors have been de- 
veloped for almost every conceivable application. 
Many of these crimps are specifically designed for 
a particular application to assure optimum perform- 
ance. This is true of terminals for use in railroad 
operation. These crimps deform the wire sufficiently 
to expose fresh, unoxidized surfaces, thus assuring 
good electrical conductivity. They resist high cor- 
rosion and vibration. 

The use of crimped solderless terminals and con- 
nectors has been approved by practically every im- 
portant commercial and government agency. Such a 
wide acceptance of an idea must be worth further 
investigation. 

In the mechanical application of solderless ter- 
minals and connectors uniform mechanical and elec- 
trical connections are obtained by the use of spe- 
cially designed application tools which automatically 
guarantee the user a completed crimping operation 
at all times, thus assuring uniform termination re- 
sults. Tools of this type are particularly suited to 
railroad work—they eliminate the possibility of 
human failure, a not uncommon failure in railroad 
work. Identical uniform connections are made with 
a single operation of installation tooling resulting in 
higher efficiency and lower installation costs. No 
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highly skilled labor is needed and less inspection is 
required; no extra items must be stocked or handled; 
installations are simple and inexpensive. 

Tremendous savings are now enjoyed by many 
railroads because of the use of solderless terminals 
and connectors on new construction work. Substantial 
savings are made in time and money as a result of 
their use on service and repair work. 

Applications of solderless terminals used on Diesel- 
electric locomotives are those on the secondary wir- 
ing of control panels. On rolling stock they are used 
on panel boards which control lights, air condition- 
ing, fans, and in fact anything that needs electrical 
application in the car. Also, solderless terminals and 
solderless connectors are designed for maintenance 
and repair to replace terminals and connectors used 
by original component part manufacturers. 

Space here does not permit the disclosure of the 
wealth of engineering work concluded with respect 
to solderless terminals and connectors. It would be 
advantageous, therefore, to consult with the manu- 
facturers. If the solderless terminal or connector 
which you require is not now manufactured, it can 
be produced for the asking. 

L. B. PAULES 


Aircraft-Marine Products, Inc. 


Effect of Commutator 
Condition on Brushes 


What effect does commutator condition 
have on brush performance? 


Causes of Bad Commutation 


In the design of electrical machines, the industry 
has progressively moved away from the large slow- 
speed motors toward those of smaller size and higher 
speed. This trend is particularly noticeable in trac- 
tion motors where the resulting saving in space and 
weight is especially important. Along with the higher 
speeds, there is the trend toward more power and 
higher operating temperatures. These higher speeds 
and higher temperatures bring with them a somewhat 
different set of conditions for commutation. 

Commutation, fundamentally, is the process of col- 
lecting current from a set of moving electrical contact 
surfaces while at the same time short-circuiting those 
coils in which the current is undergoing reversal. 
As there is a voltage, even though small, generated in 
each of these short-circuited coils, a circulating cur- 
rent is present in the face of the carbon brushes in 
addition to the load current. This circulating current 
under some conditions becomes high enough to cause 
sparking between carbon brushes and commutator 
bars. The voltage causing this circulating current to 
flow is proportional to the load current and to the 
speed; hence it becomes a more serious factor in 
modern high-power machines. The use of commu- 
tating poles, sometimes called interpoles, has the 


effect of decreasing this sparking voltage but not en- 
tirely eliminating it. А commutating pole and its coil 
can be so designed and adjusted that they compensate 
for the average voltage of the coils undergoing re- 
versal. Since several coils are imbedded in each arma- 
ture slot, the coils may not all be compensated equally. 
The energy of the last one to undergo commutation 
may then result in a spark at the brush. This accounts 
for the appearance, frequently found on commutators 
їп service, of darker and lighter colored commutator 
bars with a regular pattern. When three coils are used 
in each slot, every third bar may be dark; when four 
or five coils are used per slot, every fourth or fifth 
bar is dark, and so on. 

Good commutation depends upon a very intimate 
contact between the commutator bar surfaces and the 
carbon brush. It has been found that a uniform light 
chocolate-colored film of oxide deposited on the sur- 
face of a commutator during service is an indication 
of the best condition of contact. In contact with this 
film is the face of the carbon brush, which is itself 
composed of a large number of contact points of 
small area. The best electrical contact depends upon 
having the combined area of these points as great 
as possible. Any factor which disturbs either the con- 
tact area of the brush or the smooth film on the com- 
mutator impairs good commutation. 

Commutator eccentricity is a factor that tends to 
decrease the effective area of contact. Its effect is 
not serious when the eccentricity is not more than 
.002 or .003 in. but may become increasingly im- 
portant at high-speed operation when it is about .005 
in. or more. The word "eccentricity" in the foregoing 
is used to apply only to a smooth or uniform eccen- 
tricity, characterized as a long wave. It is greatly dif- 
ferent from surface irregularities, or roughness, that 
are characterized as short, choppy waves. Such short 
and abrupt high or low spots are far more difficult 
for a carbon brush to ride smoothly than a long 
smooth wave. 

One of the causes of commutator surface roughness 
is excessive sparking or flashing which leaves small 
beads of copper on the edges of the commutator bars. 
After this happens, brushes wear out rapidly, for it 
becomes increasingly difficult for the brushes to main- 
tain good contact with the commutator. This condi- 
tion is cumulative, particularly at heavy loads, and 
can lead to serious trouble. 

Another cause of surface roughness is inherent in 
the construction of the commutator itself. А com- 
mutator, being a complicated assembly of many elastic 
parts, will give smooth operation only when those 
various parts are kept in proper relation to each other. 
A movement of just a few copper bars with respect 
to the other bars leads to roughness, sparking, and 
rapid brush wear. To prevent any such non-uniform 
movement, commutators must be kept tight enough 
that the relative motion of any part is held to a mini- 
mum. An old commutator that has developed loose- 
ness in service should be baked, pressed, and tight- 
ened in accordance with the recommendation of its 
manufacturer. A commutator that is tight enough, 
and mechanically sound, is affected by changing con- 
ditions, such as temperature or centrifugal force, but 
the effect is not of such a nature as to interfere with 
commutation. Instead, there is a redistribution of 


forces inside the commutator, while allowing the as- 
sembly of bars to expand uniformly. | 

Another unfavorable condition is called "high 
mica" and occurs when any of the mica between com- 
mutator bars extends higher than the adjacent copper 
bars, causing the brushes to jump and spark. High 
mica is caused either by the copper wearing down 
faster than the mica or by an incomplete under- 
cutting job. After under-cutting the mica between 
bars, all of the bar edges should be scraped clean, 
not allowing any mica slivers to extend up along the 
sides of the bars and give trouble later. 

Many kinds of foreign matter sometimes enter a 
traction motor and cause trouble when they reach the 
commutator. Among these materials can be listed 
sand, brake-shoe dust, salt water, and oil. The effect 
of any abrasive dust is to grind off part of the com- 
mutator surface film and wear down the brushes. 
Salt water resulting from the use of salt at track 
switches during winter months can lead to shorts 
between bars, thereby causing more sparking. Oil 
found too frequently on the electrical parts of motors 
or generators in Diesel locomotives, is particularly 
obiectionable. The oil catches dirt and carbon par- 
ticles and soon builds up a conducting path in the 
under-cut slots or along the surface of the mica 
V-ring. Current passing along these paths breaks down 
the oil to deposit more carbon, and the condition be- 
comes progressively worse, sometimes even eating 
away a large hole in the copper and mica and causing 
a complete failure. 

It has been found that when a machine is operated 
at light load, or no load, for a long time, there is a 
tendency for the surface coat of oxide to undergo a 
gradual change. When this continues long enough 
there remains a copper surface which has a much 
higher friction than the desired light chocolate brown 
oxide film. This makes the brushes chatter with a 
high-pitched noise and wear down rapidly or break. 

While the foregoing discussion of commutation 
deals particularly with the condition of commutator 
surface, it is well to enumerate other important fa 

А s Н ctors 
affecting commutation, all of which should be investi- 
gated when trying to correct trouble. They are: 


. Shorted turns on interpole field coils 
Shorted turns on main field coils, à 
Carbon brushes sticking in holders 

. Incorrect grade of carbon brush. — 

. Incorrect brushholder spring tension 
Brushholders out of parallel. | 

- Brushholders not uniformly spaced 

. New carbon brushes not sanded to fit 
Armature vibration due to unbalanc | 
10. Vibration caused by external М 
11. Overloading. i AEREE 
12. Overspeeding. 

13. Open-circuits in armature coils, 


The collection of current from f 
4 ast-moving ¢ 
E ee а to be a rather complex фа а 
brush most successfully, with a minimi ү 
sh wear. when all factors that affect i eee 
able, and one of the most significant of а 
is the condition of the commutator xdi t 
8 'e. 


R a 

| Ic HARD . 

| Е KELLY 
R e. tinghouse Ele tric Corporation 
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NEW DEVICES 


Hydraulic 
Tracer Lathe Control 


Recently announced by the Lodge & 
Shipley Co., Cincinnati, O., is а new 
tracer-controlled dual-purpose lathe. 
Known as the Copymatic, the machine 
embodies an all-hydraulic tracer control 
in the company's standard Model X 16- 
in., 20-in. medium and heavy duty, and 
25-in. medium duty lathes. 

A feature of the lathe is the ease and 
facility with which the unit can be con- 
verted from standard lathe operation to 
automatic duplication and vice versa. 


Changeover is instantaneous, ассот- 
plished by turning two valves and a 
switch. 

On duplicating work, the tracer will 
operate from round or flat templates, 
doing turning or boring jobs within the 
range of the lathe equipped with tracer 
control Reproduction of multiple di- 
ameter shafts with square shoulder faces, 
grinding necks, tapers in both directions, 
chamfers and curved contours as well 
as similar boring operations are per. 
formed efficiently, quickly and to a high 
degree of accuracy. 

In many cases, the need for a template 
is eliminated, The first piece of a lot 
can be machined by standard operation 
of the lathe; this piece is then used as 
a template for the production of the 
balance of the lot. 

The swing capacity of the standard 
lathe is maintained because standard 
compound rest and cross feed screw as- 
semblies are used and directly connected 
to the hydraulic piston operating within 
the cylinder mounted on the rear of the 
carriage. This feature and the fact that 
the machine may be used for either 
standard or duplicating work without 


limiting the range of either, removes 
the unit from the special purpose ma- 
chine classification. 

The hydraulic tracer equipment in- 
cludes a hydraulic pump and motor, puro- 
Jator, air filter, tracer head and one 
stylus, valves and switches, hydraulically- 
operated clutch and brake for controlling 
longitudinal feed, hydraulic piston and 
cylinder for cross feed control and sup- 
ports for the templates. 


Stainless Steel 
Welding Electrode 


An electrode has been developed to weld 
Type 316-ELC stainless steel which is 
now produced in sheets, bars and plates. 
The unusual feature of this analysis, is 
that the carbon content is 0.03 per cent 
maximum. 

With this small amount of carbon, it 
is possible to practically eliminate inter- 
granular corrosion in the zone adjacent 
to the weld and in the weld deposit be- 
cause carbide precipitation is prevented. 

Properties of weld metal produced by 
the Welding Division, Champion Rivet 
Company, Cleveland 5, Ohio, are: Chrome 
18 per cent, Nickel 13 per cent, Molyb- 
denum 2.25 per cent. The physical prop- 
erties as welded are: Tensile strength 
85,000 to 95,000 lb. per square in. Elon- 
gation in 2 in. is 40 to 50 per cent. 


Cord Trolley 
For Monorail Hoists 


Manning, Maxwell & Moore, Inc., Shaw- 
Box Crane & Hoist Division, Muskegon, 
Mich.. has announced a device called 
the “Budgit” conductor Cord Trolley. It 
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is designed for supplying of electric cur- 
rent through a flexible conductor cord 
to electric hoists and other mobile equip. 
ment operating on monorail tracks. [t 
differs from the usual arrangement in 
that the conductor cord is supported by 
the trolleys on the same track on which 
the hoist is installed. 

It will permit the supporting of con- 
ductor cords around curves on mono 
rail tracks and will go through the same 
switches as the hoist trolley. 

The cord trolley provides a low cost 
method of supplying current to hoists 
and other mobile equipment on mono 
rail tracks. It is practical to use this 
method of supplying current on tracks 
as long as 175 feet in which there are 
curves and switches. By using this meth- 
od, the conductor cord is kept up out 
of the way. The drop of the conductor 
cord when looped may be kept as little 
as 2 feet. 


Baking Varnish 


A clear baking varnish, known as Syn- 
thite BE-301, composed of phenol for 
maldehyde resin and selected drying oils. 
has been formulated by the John C 
Dolph Company, 1060 Broad street, 
Newark, N. J., for applications where 
high heat resistance and exceptio 
bonding is required. Because it cures ^ 
polymerization, this varnish will cut 
throughout to give a solid mass. It is 
particularly recommended as a tran 
former and coil varnish and can be used 
on all types of modern coated magne! 
wire. It is said to possess the advantag 
of maintaining a high degree of flex: 
bility, even though oe is compare 
tively hard when cured. 

The varnish can be applied by atmo 


427. MORE SERVICE FROM 


(a 


M... WORK ...in terms of greater ton 
mileage— that's the true yardstick of the 
extra measure of service you now get from 
Chilled Car Wheels. Figured that way, your 
wheel dollar rolls a lot farther today than it 
did ten years ago. 


Let's look at the record. Back in 1938, Chilled 
Car Wheels removed from regular railroad 
cars showed an average of 410,000 gross ton 
miles of service. In 1948, however, wheels 


removed were delivering an average of 580,000 
g.t.m.—an increase of 42%, in service 


America's railroads are working harder than 
ever these days . . . in stepped-up train 
speeds; in greater car loadings. And Chilled 
Car Wheels are measuring up to these extra 
demands with plenty to spare. For example: 
Average g.t.m. per wheel per year during 
1930-1939 were 47,900 compared with 95,600 
for 1942-1948— double the earlier average. 


But that's not all. Looking ahead, you can 
safely expect even better performance from 
Chilled Car Wheels. Remember, wheels re- 
moved in 1948 were wheels cast in 1942, based 
on average age in years. We members of 
AMCCW have made some big improvements 
since then . . . in manufacturing methods . 

in testing and inspection. They all point the 
way to still greater service records from 
Chilled Car Wheels. 


AVERAGE GROSS TON MILES OF SERVICE PERFORMED 
BY CHILLED CAR WHEELS REMOVED FROM REGULAR 
RAILROAD CARS IN EACH OF THE PAST 12 YEARS. 
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pheric dip or vacuum impregnation and 
may be baked under infra-red lamps or 
in conventional gas or electrically heated 
ovens. 

The build-up of this varnish is from 5- 
5% mils per coat with a dry dielectric 
strength of over 1,500 volts per mil and 
a wet dielectric strength of over 1,000 
volts per mil. It is moderately priced and 
does not require a special solvent. Naph- 
tha may be used for thinning. This var- 
nish may be obtained in all standard 
containers from 1 gallon cans to 55 
gallon drums. 


Adjustable 
Crowfoot Attachments 


The J. H. Williams & Co., 400 Vulcan 
street, Buffalo 7, N. Y., has successfully 
combined, through the medium of one 
tool, the flexibility of the detachable 
socket system with the advantages of the 
open-end adjustable wrench in their ad- 
justable crowfoot attachments. When 
used with the numerous handles and parts 


available, the attachments present a large 
variety of combinations to handle nut 
turning jobs. 

The Williams adjustable crowfoot at- 
tachments are made from alloy steel in 
two square-drive sizes, % in. and 1% in., 
with capacities of "^4 in. and 15/16 in. 
respectively. Square shoulders on the 
body portion of the sliding jaw provide 
the bearing against working stress. 


Aluminum Alloy 
Portable Hoist 


The Lincoln Precision Machining Co., 
North Grafton, Mass, has announced a 
portable hoist named Lug-All weighing 
only 8% lb. and capable of lifting one 
and one-half tons. 

This hoist may be used by a single 
worker, saving the time of an extra man 
who normally helps to carry and lift older 
type hoists of the same capacity. 


The handle may be reversed so that 
the user may take advantage of easier 
operating conditions in tight places. 

Instead of a chain which often kinks, 
its construction employs a 133-strand air- 
craft cable which reels out easily with- 
out snagging. Limit for the cable is 15 
ft, at which length the hoist capacity 
is 1,500 lb. When doubled (length 7% 
ft.) the hoist’s capacity is increased to 
one and one-half tons. 


Air or Water 
Operating Valve 


This valve is ideally adapted to these 
services as an operating unit; for air 
whistles, for control of pneumatic cyl- 
inders on lifts, hoists, presses, etc., for 
cleaning air blasts on forging hammers, 
as a small valve for general service in 


machine, repair, railroad shops, etc., as 
a small valve for control of flushing 
liquids, and as a quick operating shower 
valve for emergency showers. 

It is a self-sealing air or water oper- 
ating ball valve known as Type BA-1, 
and has been announced by Leslie Co.. 
215 Delafield ave., Lyndhurst, N. J. 

The valve is fitted with a quick-opening 


345 RAILWAY MECHANICAL ENGINEER, JUNE, 1949 


lever which may be adjusted to any hori- 
zontal position. The ball valve closes 
tight with inlet pressure and will not 
collect dirt or other foreign matter. 

The stem is sealed by an O-ring not 
accessible to tampering or adjustment 
and eliminates a stuffing-box. It is self- 
packed by the operating pressure when 
the valve is open, permitting flow. Suit- 
able for use with air, water, and other 
fluids of a non-corrosive nature up to 
200 lb. per square inch pressure and 
temperatures up to 150 deg. F. air and 
180 deg. F. water for many services where 
positive action and tight closing are 
necessary. 

It is constructed with cast semi-steel 
body, integral rubber seat insert, screwed 
connections, !5-in. size and can be bushed 
to J4-in. or "Xin. 


Automatic Chargers 
For Truck Batteries 


Full-wave selenium battery chargers for 
industrial trucks are now being made by 
the Richardson-Allen Corporation, 15 
West 20th street, New York. There are 
two types of chargers, опе for the 
constant-current charging of nickeliron 
batteries and the other which includes 
controls for the two-rate charging of 
lead-acid batteries as well as the constant- 
current charging of nickel-iron batteries. 
The chargers are available in a number 
of sizes with charge-rates up to 180 amp. 
for 15 to 20 lead-acid cells or 20 to 3 
nickel-iron cells. There are also smaller 
chargers for 6-cell lead-acid or 10-cell 
nickel-iron batteries. | 
All chargers conform to Electric In- 
dustrial Truck Association Specifications, 
and include automatic disconnect on both 
the a.c. and d.c. sides. If, for any reason 
the a.c. line is interrupted, the charger 
is automatically disconnected from the 
line, and the battery is also cut off to pre 
vent any drain through the charger. When 


DIVISIONS: Hamilton, Ohio — Niles Tool Works 
Co.; Hooven Owens, Rentschler Co. Lima, Ohio 
—Lima Locomotive Works Division; Lima Shovel 
and Crane Division. 


PRINCIPAL PRODUCTS: Niles heavy machine 
tools; Hamilton diesel and steam engines; 
Hamilton heavy metal stamping presses; 
Hamilton-Kruse automatic can-making machin- 
ery; Locomotives; Cranes and shovels; Special 
heavy machinery; Heavy iron castings; 
Weldments. 


The first car-wheel lathe with profiling attachment is now in 


operation at the Ivorydale shops of the B&O. 


The Baltimore & Ohio reports that with this machine a pair of 


wheels can be turned in 12 to 14 minutes—and that normal pro- 
duction for an 8-hour day is 18 to 20 pairs! 


* * * 


This Niles profiling attachment is on a standard Niles hydraulic-feed car-wheel 


lathe. It permits the use of carbide tools—at speeds of 150 to 190 feet per minute 
with 14“ feed per minute. With the carbide tools, shallower cuts can be taken 
to true up wheels. And a single cut completes the cutting, the finishing, and the 


flanging cycles, eliminating the use of separate finishing and forming tools. 


In addition to the higher production, profiling brings these advantages: 
* Both wheels are turned to exactly the same tape size. 

e Minor skid flats can frequently be turned out with cuts of as 

little as 14 inch—at a big saving in metal (and wheel life!). 

* Because of lower tool pressure, concentricities of .002 to .004 


can be obtained—at least equal to those produced by grinding. 


For further information, call the Lima-Hamilton sales offices in New York or 


Chicago, or write directly to Lima-Hamilton Corporation, Hamilton, Ohio. 
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the a.c. voltage is restored, the chargers 
restart automatically. There is also short- 
circuit protection on the panel. 

The only moving part is the ventilating 
fan, which is so connected that a fan 
failure will disconnect the charger from 
both a.c. and d.c. circuits. 

A charging time control on the front 
panel regulates the duration of charge 
for from one to eight hours. The charging 
rate adjustment is made by means of a 
tap switch which is easily accessible to 
the maintenance electrician, but out of 
reach of anyone. 


Hydraulic Tracer 


A hydraulic attachment for shaft and 
profile contouring that can be installed 
without drilling or fitting оп LeBlond 
heavy-duty lathes in the field has been 
announced by the R. К. LeBlond Ma- 
chine Tool Co., Cincinnati 8, Ohio. Known 
as the “Hydra-Trace,” the device accom- 
modates stock to the full swing capacity 
of the lathe, and does not interfere with 
cross slide travel or prevent the use of the 


taper attachment. The tracer is available 
in six different sizes for use on LeBlond 
heavy-duty-engine, the RT series engine 
and tool room, plain and sliding bed gap, 
and Rapid Production Lathes. 

The Hydra-Trace is mounted on a spe- 
cial compound rest which is interchange- 
able with the regular compound rest in 
a matter of minutes. It is intended for 
both between-centers duplicating and for 
profile facing, and the shift from one to 
the other can be made easily and quickly. 
Since no drilling or fitting. is required, 
the Hydra-Trace may be used on several 
different types of LeBlond lathes of iden- 
tical size. 

Operating on the template-actuated 
stylus principle, the Hydra-Trace brings 
automatic stepless contouring to the stand- 
ard lathe. It will perform the complete 
range of operations, including straight 
facing and turning, tapers of any kind, 
shoulders, necking, concave and convex 
surfaces and spherical surfaces. A stylus 
control metering device is built directly 
into the compound rest. Diameters are 
adjustable by means of the lathe cross 
feed screw, and feeds are selected directly 
through the regular feed box. 

The template holder and all controls are 


located in front of the lathe, and there are 
no overhanging brackets or controls in the 
rear. The Hydra-Trace is mounted so that 
it does not interfere with use of the taper 
attachment. The tee-slot on the tracer 
slide will take any standard or four-way 
tool block, and the slide may be swiveled 


to suit the most favorable angle for tool 
clearance. 


Balanced Pressure 
Swivel Joints 


A swivel point, trade marked Swivlex 
and manufactured by the Seamlex Com- 
pany, Inc., 41-24 24th st, Long Island 
City, N. Y., is suitable for 400 pounds 


STATIONARY END 
! 


SWIVLEX 
PATENTED 


SWIVEL END 


per square in. maximum pressure and 600 
deg. F. maximum temperature. 

Features of the unit include: Easy 
swivel due to an internal equalizing cham- 
ber which balances the pressures on both 
sides of the seat; ball bearing which re- 
duces the friction. No maintenance is 
required; neither replacement of pack- 
ings nor adjustments nor lubrication. It 
is fool-proof because of an automatic in- 
ternal stop which prevents accidental 
abuse in service and an invisible lock 
which prevents unauthorized tampering. 

Standard sizes are up to l-in. inside 
diameter; larger sizes are in preparation. 
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Remote Control 
Electric Clutch 


A shearing attachment for their all steel 
shear has been made available by The 
Cincinnati Shaper Co., Cincinnati, Ohio. 

The standard clutch tripping arrange. 
ment is a full length mechanical treadle. 
With it, the operator can work at any 


position along the shear without the need 
for moving and positioning a separate 
foot control device. 

If a large volume of wide or long plates 
and sheets are to be sheared, the electric 
clutch control will prove valuable. Ар 
plications of this remote control device 
to а shear increases its usefulness by 
speeding the handling, decreasing the 
man hours, and increasing the output of 
the machine. 

The control is also furnished with two 
foot switches and a selector for single or 
double operator control. With double 
operator control, both operators must 
operate their foot switches before the 
clutch. will trip. 


Improvements in 
Safety Headrest Goggles 


The illustrated headrest goggles, № 
W-50, have been improved for operator 
comfort in welding, cutting and brazing. 
They are light and comfortable to yeti 
simple to adjust, practical and easy 10 
raise and lower and are available ык 
General Scientific Equipment Co. q^ 
W. Huntington street, Philadelphia 
Pa. f 
Standard lenses of 50 mm. oe 
available in shades 3 through 6. They 


„ О.М. &I В. 


7 Great Northern 
- Missouri Pacific 
‚ Northern Pacific 


=. » WITH COMPENSATORS 
AND SNUBBERS 


Here are twenty of the fifty-nine 
railroads using Compensators and 


stalled them on roller-bearing 
locomotives: 


> 
A.T.&S.F. н 
C & N. W. A) 
C. M. St. P. & p. vj 
Clinchfield 2 
Delaware & Hudson 


GN 


D.L& w. 


N.C. & St. L. 


| ational Railways of Mexico 


FRANKLIN RAILWAY SUPPLY COMPANY 


‘A CORPORATION 


NEW YORK . CHICAGO ° MONTREAL 


STEAM DISTRIBUTION SYSTEM - BOOSTER * RADIAL BUFFER COMPENSATOR AND SNUBBER • POWER REVERSE GEARS 
FIRE DOORS . DRIVING BOX LUBRICATORS - OVERFIRE JETS . JOURNAL BOXES - FLEXIBLE JOINTS . CAR CONNECTION 
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held in individual eye cups with cover 
glasses to protect the filter lenses from 
pitting. 

Eye cups are of molded plastic, joined 
together flexibly, so they may be fitted 
against the face of the wearer. The out- 
side of each eye cup has a ventilating 
screen and a baffle plate, which prevents 
fogging, yet keeps flying particles and 
stray light rays from reaching the wear- 
ers eyes. 

Goggle assembly is hinged from the 
sides of the headrest by telescopic arms. 
Concealed springs hold goggles gently 
against the face. The plastic headrest 


distributes the weight over the entire 
head. 


Brazing Machine 


A stationary brazing machine to facili- 
tate the brazing or silver-soldering of 
railroad Diesel generator and armature 
coil ends in railroad Diesel repair shops, 
has been announced by the American 
Electric Fusion Corporation, 2606 West 
Diversey drive, Chicago 47. 

The manufacturer states that the ma- 
chine insures uniform brazing results 
that meet all railroad specifications. 

Known as the CBG machine, it can 
accommodate armatures from 18 in. to 
42 in. in diameter, and with slight 
changes at the factory, can be adapted 
for handling armatures of greater size. 
The unit can also be used as a source 
of power supply for portable brazing 
equipment, and for a number of other 
brazing and soldering applications. The 
brazing machine has a builtin heavy 
duty 24 kva. transformer with auto- 
regulating coil and 8-point heat control 
selector that is claimed to provide efi- 
cient operation under exacting condi- 
tions, with a wide range of brazing heats 
for all size jobs. All common forms of 
brazing alloys may be used; such as 


foil, wire, strip and powder. Dimensions 
are 49 in. high x 24 in. wide x 99 in. 
long. It weighs 2,400 lb. Installation 
requires only connections to water and 
power supply lines. 


Stainless 
Steel Ball Valve 


The principles involved in the manufac- 
ture of this Bull-Dog valve mark a de- 
parture from former practices. In the 


unit, available from The Carpenter Man- 
ufacturing Company, 4523 Detroit ave., 
Cleveland 2, Ohio, a precision ground 
stainless steel ball is used to replace 
discs, poppets, etc. 

The ball used in the valve is spun into 
its retainer allowing a slight clearance, 
which permits it to spin when the valve 
is opened or closed. This permits the ball 
to find a new seat each time. 
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Care in manufacture has been exer- 
cised to hold the ball clearance ac- 
curately, thus preventing chatter when 
opening, closing, or throttling. 

The ball valve is supplied with O-ring 
seals, for normal service where high tem- 
perature is not involved. Conventional 


steam packing is used in valves installed 
in steam or other 


high temperature 
service. 


The illustrated valves are available in 
lo-in. and 34-in. pipe sizes, in brass. 
Withstands water, oil, or gas pressure up 
to 300 Ib. 


Aluminum 
Jack Supports 


These journal jacks are used for in- 
specting and renewing railway journal 
brasses and other jobs where jacks of 
low height are required. They are avail- 
able in six models: Nos. 2510, A2510, 
3510, A3510, 5010 and 1510A. The latter 
model, however, has an open type ratchet 
lever socket where as in the others, the 
ratchet and .elevating mechanisms are 
fully enclosed and dirt-proof. 

The jacks, manufactured by Temple- 
ton, Kenly & Company, 1020 S. Central 


ave., Chicago 44, are especially iim 
to replace wooden wedge sp s 
have a two-way upright for rie 
Weighing only 834 Ibs., the Jac Se 
is light weight and ease о! ure 
makes it unusually adaptable on * 
Construction features inch 
duty chromemolybdenum | » bes 
bearings that are hardene can 
In addition, the jack has a hee 
seamless alloy steel elevat ra 
heat-treated alloy steel lifting $ 


TS 
heat-treated forged alloy steel 8 


ШШШ 
И 


Hundreds of steam locomotives now in road 
Service are capable of giving many more years 
of really profitable operation if their efficiency is 
stepped ир, 

As shown by the experience of fifty railroads, 
steaming Performance can be decidedly im- 
Proved by installation of Security Circulators. 

Security Circulators have the additional ad- 
Vantage of definitely lessening honeycombing, 
flue plugging and cinder cutting, thus making 


Possible Sreater locomotive utilization and also 


American Arch Company Ine. 


affording a worth-while saving in boiler main- 


tenance costs, 


x * ЕУ 


For nearly forty years American Arch has been 
designing and furnishing arch brick for coal- 
burning locomotives. Now American Arch has 
introduced the Security Dutch Oven to increase 
efficiency of combustion in oil-burning steam 
motive power, and installations have already 


been made in over two hundred locomotives. 


NEW YORK • CHICAGO 
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Diamond 
Dressing Tool 


The illustrated tool, the IC-4, is designed 
for both rough and finish dressing or 
truing on surface, cylindrical, or center- 
less grinders. It will perform economically 
on all bond hardnesses of either alu- 


minum oxide or silicon carbide grinding 
wheels. Its development has been an- 
nounced by the manufacturer, Dia- 
monds and Tools, Inc., 19345 John R, 
Detroit 3, Mich. 

In addition to being universal in its 
uses, it is also comparatively fool proof 
from the human element standpoint. 

It employs the use of numerous small 
solid diamonds evenly distributed 
throughout a special Colmonoy wear re- 
sistant matrix. These small diamonds will 
always produce a sharp cutting edge due 
to their small cross section. The tool does 
not require resetting and can be used up 
completely without removal from the 
grinder. 


A.C. Magnetic Starters 


A complete new line of full voltage, a.c. 
magnetic starters has been announced 
by General Electric's Control Division, 
Schenectady 5, N. Y. Designed for start- 
ing and protecting motors up to 50 hp., 
the starters аге furnished in all N. E. 
M. A. sizes from 0 through 3. The con- 
tactors can be furnished in N. E. M. A. 
sizes from 00 through 3. 

The starters are featured by a one- 
piece — plastic-encased coil enclosure 
which protects the windings aganist dirt, 
moisture, or possible damage during in- 


siallation. The clamp-type coil terminals 
are embedded in this enclosure to pre- 
vent loosening. Self-lubricated vertical 
slots in the sides of this enclosure per- 
mit the magnet armature guides to move 
quietly and smoothly. The silver con- 
tacts are easy to inspect, interchange. 
and remove without the use of special 
tools. Their large striking surfaces 
spread wear over a broad area, thus 
assuring long life, and the high initial 
tip pressure of the contact springs prac- 
tically eliminates the possibility of tip 
welding. In addition, an arc shield of 
cold-molded asbestos prevents arc-over 
between contacts. The silicon steel mag- 
net is exceptionally durable and has a 
permanent air gap in a non-wearing sur- 
face to insure quick dropout. All steel 
parts are zinc plated. 

The starters are furnished either open 
or mounted in general purpose, water- 
tight, dust-tight, or hazardous atmos- 
phere enclosures. The general purpose 
enclosures have rounded corners and a 
corrosion-resistant finish. 


Carbide and Cast 
Alloy Toolholders 


A line of toolholders has been developed 
specifically for carbide and cast alloy in- 
serts by the Vascoloy-Ramet Corporation, 


800 Market street, Waukegan, Ill., manu- 
facturers of carbide and Tantung cast al- 
loy tools. Known as the V.R Bulldog 
toolholder line, the products include ver- 
tical ejector-type toolholders to hold 
square, round, triangular, rectangular and 
parallelogram inserts of solid carbide or 
Tantung cast alloy in a complete range of 
sizes, as well as horizontal toolholders and 
inserts for turning, facing, boring and 
cut-off operations. 

A feature of these toolholders is the 
method of holding inserts in position with 
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a specially developed adjustable clamping 
pin. Of one-piece solid heat-treated steel 
construction, the toolholders eliminate the 
difficulties encountered in using carbide 


or cast alloy inserts in split-type tool- 
holders. 


Hydraulic Wheel. 
Mounting Press 


To facilitate assembling or removing 
wheels, pulleys and gears, The Hydraulic 
Press Manufacturing Company, Mount 
Gilead, Ohio, has developed a line of self- 
contained hydraulic wheel presses with 


capacities from 50 to 600 tons. A typical 
size has a 48-in. clearance between bars 
128-in. maximum daylight, (the distance 
between the ram facing and the face of 
the resistance yoke), 24in. ram travel. 
and daylight adjustments in 24in. in 
crements. 

The resistance yoke is equipped with a 
stop block which is used for contacting 
the end of the axle when mounting 
wheels. A throat block is provided on the 
end of the ram for clearing the axle when 
forcing on wheels. Remote push button 
operating control, mounted on a swinging 
arm, enables the operator to control the 
press ram movement at the most advan- 
lageous position. . 

A feature of this press is its power um! 
which consists of a variable-delivery oil 
hydraulic pump with direct electric molor 
drive. When high pressures are г ] 
a booster unit doubles the normal me 
sure generated by the variable rd 
pump. The combination of variable d е 
ery pump and booster unit is said to a 
sure smoother and more uniform gu 
than that developed by а reciprocating 
plunger type of pump. 


Air Operated 
Impact Wrench 


ally locomotive 
d tie treatment 


plants, will find a va f 
their maintenance equipe 
i ir i үтепс 
capacity air impact WT 
the Ingersoll-Rand Company, 
burg, N. J. би. 
This impact wrench komit iols 
is designed to handle anu "PT 
nuts, and cap screws from L he roun 
2-in. thread size. It operates On т tot 
impact principle, and the 


KATY 


N April 1947, the Missouri-Kansas- 

Texas Railroad placed General 
Motors passenger locomotive No. 
101 in service. Through June 1948, 
this 4,000 H.P. Diesel met assign- 
ments 100%. 


The record of General Motors Diesels 
in freight service on the Katy is 
equally brilliant. As shown by the 
performance table below, seven 
General Motors Diesel freight loco- 
motives in their first year of opera- 
Поп rolled up a total of 1,130,156 
miles out of 1,144,376 miles assigned. 
Operating on fast daily schedules be- 
tween Oklahoma, Texas and the 
North, they handled crack Katy 
freights an average of 13,697 miles 
per month, with a record of 98.76% 
availability based on assignment. 


PERFORMANCE OF GM DIESEL FREIGHT LOCOMOTIVES ON M-K-T 


Total Miles Total Miles Avg. Miles Operated | Per Cent of Assignment 
Assigned Operated Per Month Filled 


Month 
Delivered 


164,012 161,538 12,996 98.49 
172,715 170,453 13,746 98.69 
160,689 158,716 13,742 98.77 
163,776 162,335 13,934 99.12 
161,408 159,468 13,771 98.80 
162,578 161,130 14,036 99.11 
159,198 156,516 13,705 98.32 
1,144,376 1,130,156 13,697 98.76 


FAERAL — OTORS 
ELECTRO-MOTIVE DIVISION | Th 


GENERAL MOTORS * LA GRANGE, ILL. • HOME OF THRE DIESEL LOCOMOTIVE 


— — MÀ À 


pru THESES 


is converted into 1,000 blows per minute. 
This principle makes the tool suitable 
for running or removing large nuts and 
for removing rusted or frozen nuts, and 
for drawing nuts and cap screws tight. 

The wrench weighs only 72 lbs. (less 
socket) due to the use of magnesium in 
the housings. Other specifications are 
as follows: Overall length to shoulder of 
square driver—244_ in.; side to center 
distance of hammer case—2!4¢ in.; rated 
capacity—2-in. bolt size; size of square 
driver across flats—1'? in. free speed— 
535 to 565 rpm. 


Two-Stage 
Air Compressor 


Six distinct model BF-type compressors, 
designed to supply compressed air for 
spray painting as well as air at higher 
pressures than normally used for spray 
finishing have been introduced by the 


Binks Manufacturing Co., 3114 Carroll 
ave., Chicago 12. 

They are built for 200-lb. working 
pressure and the tanks are tested for 
300 lbs. The standard pressure setting 
is 160 to 200 lbs. and special settings 
are available. Displacement of the models 
range from 7.13 to 40 cu. ft. per min. 
Power is supplied by motors ranging 
from 134 to 10-hp. capacity. 

These units feature Timken main bear- 
ings, Lynite connecting rods, automotive- 
type pistons, non-breakable steel valves, 
copper-finned intercoolers, totally en- 
closed, dustproof crankcase and a new 
combination intake air filter and silencer. 
A constant-level lubrication system is 
used with all models, except the 10-hp. 
unit, which is pressure lubricated. Stand- 
ard 1,750 r.p.m. motors used on these 
units (2-hp. and up) are equipped with 
overload protection starter switches. 


Transformer for 
Portable Lamps 


A portable safety transformer to pro- 
tect users of portable lamps from elec- 
tric shock is being offered by the Etraco 
Manufacturing Company, Inc. Woods 
Church road, Flemington, N. J. 


Called Saf-T-Lite, the new device is 
a portable step-down transformer which 
has a 120-volt primary and a 6-volt sec- 
ondary. It weighs 4% lb. 

The transformer is protected by a 
strong and water-proof Bakelite casing 
tested to withstand physical and chem- 
ical abuse. When connected to an out- 
let, the unit can be left on floor or table 
or it can be hung from any wall by a 
convenient hook which protrudes from 
the top of the transformer. 

Also, in production, is a larger model 
designed to reduce a 220-volt lighting 
circuit down to 32 volts. Contained in an 
impact-resistant steel casing, this larger 
portable unit is intended for use in work- 
ing areas where increased wattage for 
general lighting is desired, but under 
conditions which do not expose the user 
to the type of hazard for which the 
6-volt unit is designed. 

Both the 6-volt and 32-volt models are 
being made available either complete 
with trouble-lamp and 25 feet of heavy 
insulated extension cord, or just as 
safety transformers with insulated leads. 


Windshield 
Wiper Arm 


A windshield wiper arm, trade named the 
Clear-View, has been designed specifically 
for the railroad industry by Sprague De- 
vices, Inc., Michigan City, Ind. The arm 
is made of rust-proof stainless steel pol- 
ished to a high luster and uses any con- 
ventional type of heavy duty blade. It will 
withstand up to 150 in.-lb. of torque. 

The arm will fit any straight-end shaft. 
The tension is adjusted by a self-locking 
nut located just above the mounting head. 
No special tools are required to remove 
the arm from the shaft; it comes free 
when the locking nuts are released. The 
stainless-steel mounting head block is a 
screw-tightened clamp which grips the 
7 в-іп. shaft with a vise-like action. 

The wiper arm is available in two 
styles. In the conventional style the blade 
is fastened directly to the arm and gives 
a fan-shaped wiping pattern. The panto- 
graph style is used principally for curved 
windshields where a greater percentage 
of window clearing is required. This style 
consists of the principal wiper arm plus a 
pantograph rod and a stationary flange 
which keeps the blade in a vertical posi- 
tion throughout its sweep and gives a pat- 
tern shaped somewhat like an arc. 
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Hydraulic 
Machinist's Vise 


A swivel-type, foot-operated, hydraulic 
machinist’s vise with 3!ó-in. jaw width 
and 6-in. jaw opening has been announced 
by the Columbian Vise and Manufactur- 
ing Company, Cleveland, Ohio. Being а 
foot-operated vise, it leaves both hands 
free for the operator to handle and po- 
sition work between the jaws of the vise. 

The vise has an adjustable production 
stop which can be set at any point within 
the full range of the jaw opening to hold 
a series of pieces of the same size and 
shape. The production stop is adjusted 
with the first work piece held between the 
jaws of the vise and then backed off to 
give just enough clearance for working. 
With such a stop, the operator can grip 
and hold normal work with one power 
pedal stroke and can obtain maximum 
pressure with not more than two strokes. 

The vise has two foot-control pedals— 
one power, the other release. The power 
pedal provides a slow short movement of 
the front jaw and only eight strokes are 
needed for closing from full open posi- 
tion. Opening and closing of vise can be 
controlled at any point by the operator. 
While the hydraulic pump is made with 
a single power pedal, the pedal operates 
two pistons affording a greater displace 
ment of the fluid which increases the 
closing speed of the vise jaw. The vise 
is opened automatically by pressure of an 
oversized coil spring. and the jaw 5 
stopped at any desired position by 16 
moving pressure from the release pedi l. 
When the jaws have been closed, maxi- 
mum pressure for gripping and holding 
can be developed with two additional 


pedal which m 


т sq. 10. 
1Ь. ре : relief valve 
hydraulic 


strokes of the power 
a pressure of 6, 
vise is protected by a sii 
to prevent overloading 9 the 
system and the vise itsell- 


Assure Cleaner Operation 


ET all the power and economy your Diesels are built to give you. 

Lubricate with Texaco Dieseltex HD — made to keep engines 

free of carbon, sludge and gum formations, assuring more trouble- 
free operation, greater protection, lower maintenance costs. 

Texaco Dieseltex HD lubricating oils for railroad Diesels are 
fully detergent and dispersive. An exclusive formula, incorporating 
a special heavy-duty additive, assures high resistance to oxidation. 
These oils have been proved by rigid laboratory tests and actual road 
service . . . and more than meet the most stringent requirements of 
leading Diesel locomotive builders. 

Texaco’s unique Systematic Engineering Service embodies tests and 
controls that permit quick, positive evaluation of both engine and 
lubricating oils. A Texaco Lubrication Engineer will gladly tell you 
about it. Call the nearest Railway Sales Division office listed below, 
or write The Texas Company, Railway Sales Division, 135 East 42nd 
Street, New York 17, N. Y. 


Tune in... TEXACO STAR THEATRE every Wednesday night starring Milton Berle. See newspaper for time and station. 
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NEWS 


Freight-Car 
Installations Exceed 10,000 


During April, for the second consecutive 
month, freight cars installed by the Class 
1 railroads and railroad-owned privately- 
controlled refrigerator car companies, to- 
talled more than 10,000, according to the 
Association of American Railroads. The 
April installations were 10.027. The 10.- 
556 installations for March were, accord- 
ing to the A. A. R.. the highest “than in 
any other month in more tlian 20 years." 


Mechanical Division 
Circular Letters 


Can Repair Lanor Rates 


On account of increased labor rates for 
railroad employees engaged іп car re- 
pairs, the A.A.R. Mechanical Division 
has just issued a revision of Interchange 
Rules 107 and PC-21. Modifications of 
other combination allowances which in- 
elude labor will be effective in a special 
supplement to the 1919 Code, soon to 
be issued. 


TERMINAL CHECKING OF 
WROUGHT STEEL WHEELS 


Serious complaints of thermal check. 
ing of wrought steel wheels in passenger 
service have been under consideration by 
the Committee on Wheels and the Joint 
Subcommittee on Standardization of 
Wrought Steel Wheels. Upon recom- 
mendation by these committees, the Gen- 
eral Committee has authorized the fol- 
lowing emergency action: 

Effective immediately, the maximum 
carbon content for Class A multiple-wear 
wrought steel wheels as specified in Sec- 
tion 8 of Specifications M-107-47. is re- 
duced from 0.63 to 0.57 per cent. 

Further study and investigation will 
continue, following completion of which 
recommendations for further revisions of 
the Specifications, if necessary, will be 
submitted. 


MarkincG Diese, WHEELS 

The Committee on Wheels in its 1947 
and 1948 annual reports directed atten- 
tion to cases of failure of Diesel locomo- 
tive wheels through cracks originating in 
the identification stamping on back face 
of rim. The number of such failures sub- 
sequently reported has been increasing 
and the matter was referred to the Joint 
Subcommittee on Standardization of 
Wrought Steel Wheels. the Committee on 


Wheels and the Committee оп Locomo: 
tive Construction, Upon recommendation 
by these committees the General. Com- 
mittee has authorized that: 

Effective immediately, the marking re- 
quirements as specified in Section 15 of 
\.A.R. Specifications M-107-47, аге abro- 
gated insofar as Diesel locomotive wheel 
designs H-33, F-36, A-10, С-42, BX-38 
and AX-40 are concerned. In lieu thereof, 
the marking of wheels of the above de- 
signs shall be shown on print accompany- 
ing Circular Letter C-441. 

Further study and investigations will 
continue, following which recommenda- 
tions for further revision of the Speci- 
fications, if necessary, will be submitted. 


Mechanical Division Program 


The sessions of the twenty-third annual 
meeting of the Mechanical Division, Asso- 
ciation of American Railroads, will be 
held in the Gold Room of the Congress 
Hotel, Chicago. June 27-29. inclusive. 
The program will be as follows: 


Monpay, JUNE 27 
10:00 a.m. to 5:00 p.m.* 
Address by G. Metzman, president, New 
York Central System. 


Address by J. H. Aydelott, vice-president, - 


Operations and Maintenance Depart- 
ment, Association of American Rail- 
roads. 

Address by The Hon. W. J. Patterson, 
Member, Interstate Commerce Сот- 
mission. 

Address by Chairman. Mechanical Divi- 
sion, A. K. Galloway, General Super- 
intendent Motive Power and Equip- 
ment, Baltimore & Ohio. 


Action on minutes of annual meeting of 
1948. 
Appointment of Committees on Sub. 
jects, Resolutions. etc. 
Unfinished busine--. 
New business. 
Report of General Committee. 
Report of Nominating Committee. 
Discussion of reports on: 
Locomotive Construction: 
Steam and Electric Locomotives Sec- 
tion. 
Diesel. Locomotive Section. 
Gas Turbine Locomotive Section. 


ТСЕЅрАҮ, June 28 
9:30 a.m. to 5:00 p.m.* 
Address by J. E. Goodwin, vice-president 
and executive assistant to president. 
Chicago & North Western. 
Discussion of reports on: 
Arbitration. 
Prices for Labor and Materials. 
Brakes and Brake Equipment. 
Geared Hand Brakes. 
Loading Rules. 
Specifications for Materials. 
Couplers and Draft Gears. 
Lubrication of Cars and Locomotive-. 
Development of Hot Box Alarm De- 
vices. 
Safety Appliances. 


WrbpwNEsDAY, June 29 
9:30 a.m.* until program is completed 


Meeting called to order. 
Discussion of reports on: 
Tank Cars. 
Wheels. 
Car Construction. 
Election of members of General Com. 
mittee and Committee оп Nominations. 
Report of Committee on Resolutions. 


* Chicago Daylight Saving Time. 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT PLACED SINCE THE CLOSINC 
OF THE MAY ISSUE 
LOCOMOTIVE ORDERS 


Road Vo. of locos. Type of loco. Builder 
Central of Georgia... . T 5  1,500-hp. Diescl-elec. road switch Fairbanks- Morse 
2  1.000-hp. Diescl-elec. road switch.. Baldwin Loco. 
Chicago & Eastern Hlinois ]0  1,500-hp. Diesel-elec. road units . Electro- Motive 
1 1.000-hp. Diesel-elec. switching units Electro-Motive 


Atlantic & Danville.. 6 — 1,500-hp. Diesel-elec. road switchers 


FREIGHT-CAR ORDERS 
Road Na. of cars Type of cur 
Wabash.. ?00 — 50-ton hopper. 


FREIGHT-CAR INQUIRIES 
New Jersey. Indiana & [llinois 50 50-4оп auto box 


\merican Loco 


Builder 
Ca shops 


+ ; v ) 70-ton covered һоррегз..... .._..................... 
The Athletic & Danville, which begins independent operations on July 2. at the expiration of a lease 


NOTES: 

Pacitie Great Northern.—The Pacific Great Eastern is contemplating the purchase this year of the 
following freight-train cars at the indicated probable costa: 50 flat cars (£225,000), 10 gondo'a care 
$30,000) and 4 cabooses ($20,000). 
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Railroad passengers and railroad main- 
tenance men alike can appreciate the 
effectiveness of Wyandotte Raltec. 
This specialized compound not only 
leaves coaches clean and inviting—it also 
docs its work safcly and cconomically. 


Касе is designed especially for 
the maintenance cleaning of railroad 
coaches, baggage cars and other equip- 
ment with painted, enameled, and lac- 
quered surfaces. Repeated laboratory 
and ficld tests have shown it to be safe 


They must have 
washed that car with 
Wyandotte Raltec 


NUH ME ШЇЇ ШҮ 


{ 


= 
|| 


on these surfaces, as well as on workcrs’ 
hands, brushes and clothing. Its superior 
wetting and cleansing properties speed 
the removal of traffic soils and bring 
out the full luster of the finish. 


Wyandotte Raltec is used alone to 
the satisfaction of many customers. 
However, to assure maximum surface 
life, it is recommended that the Raltec 
solution spray be followed by brush 
application of a Wyandotte C-12 solu- 
tion. This prevents corrosion, increases 


brush life and provides a superior 
cleaning job. 


Your Wyandotte Representative will 
be glad to demonstrate the advantages 
of these and other Wyandotte Products 
at your convenience. 


yandotte 


REG. Ш. 5. РАТ. OFF. 


WYANDOTTE CHEMICALS CORPORATION 


Wyandotte, Michigan • Service Representatives in 88 Cities 
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Extra-Long-Taper 
Reamer won't thin, 
flare or split pipe 


© Secret of the RITAID’s safe easy 
reaming is its extra long taper. With 
a few light ratchet turns, you whisk 
the burr from pipe or conduit without 
fear of thinning, flaring or splitting. 
You save time, work and pipe. Two 
sizes: No. 2, Vs" to 2"; No. 3,34" to 3." 
Мо. 2 reamer unit available without 
ratchet handle for use 
in RIAD No. OOR 
threader handle. Ask 
your Supply House. 


Reamer unit fits РИМИ 
No. 00R Ratchet Handle. 


7 


IWORKSSAVEREPIPERTOOL'S' 
THE RIDGE TOOL CO. * ELYRIA, OHIO 
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SUPPLY 
TRADE 
NOTES 


SUPERHEATER Company, Division ОЕ 
COMBUSTION ENGINEERING-SUPERHEATER, 
INc.—T. F. Birmingham, vice-president 
of the Superheater Company, division of 
Combustion Engineering - Superheater, 
Inc., at East Chicago, Ind., has retired. 

Mr. Birmingham began his career as 
a machinist apprentice in the Union Pa- 
cific shops at Omaha, Neb., and subse- 
quently became inspector of new U. P. 
locomotives at the builders' plants. On 
November 1, 1911, he joined Superheater, 
then the Locomotive Superheater Com- 
pany, and worked as inspector for the 
company at the locomotive builders 
plants. During 1930 he was appointed 
works manager of the company's East 
Chicago plant and, in May, 1946, was 
elected vice-president. 


* 


AMERICAN STEEL FOUNDRIES. — Goff 
Smith has been appointed sales engineer 
for the American Steel Foundries, at New 
York. Mr. Smith joined the company in 
1946, after six years in the Army Ord- 
nance Corps. 


* 


TiwkEN Router Bearing CoMPANY.— 
Homer L. Hexamer has been appointed 
district manager of the railway division 
of the Timken Roller Bearing Company 
at St. Louis, Mo. 

Mr. Hexamer is a graduate of Purdue 
University. He joined Timken in 1928 

(Continued on page 352) 


Diesel-Locomotive 
Builders Cut Prices 


Six domestic manufacturers of Diesel- 
electric locomotives have announced price 
reductions of approximately 5 per cent. 
The American Locomotive Company's re- 
ductions, which became effective at mid- 
night, April 17, ranged from $4,000 to 
more than $9,000 per unit. Reductions by 
the Electro-Motive Division of General 
Motors Corporation (see page 292 Mav 
issue), the Baldwin Locomotive Works 
and Fairbanks, Morse & Co. were effec- 
tive on deliveries made on and after April 
18. Baldwin reductions range from $4,400 
on a 750-hp. switching unit and $5,000 on 
a 1,000-hp. switching unit to $10,600 on 
a 2,000-hp. heavy-duty transfer unit. In 
the case of a four-unit, 6,000-hp. freight 
locomotive, the reduction amounts to 
$31,400. The Lima-Hamilton Corporation, 
which makes only 1,000-hp. switching 
units, reduced the unit price by $5,000. 
The General Electric Company announced 
the price reduction of 5 per cent on its 
44- and 70-ton standard Diesels became 
effective оп all shipments on or after 
April 18. 


[1] 


UNIVERSAL IRON WORKER 


Ji з NIAE 1 


4 CUTS—PUNCHES 
SHEARS! 


Saves HOURS 
In a Day! 


5% Think what this uni- 


versal tool can do for your 
shop—handling up to 
three fabrication jobs at 


once — smoothing out 
eens 3 . many “bottlenecks” in 
maintenance — cutting 


man-hours! Small wonder 
U.I.W. users call this rug- 
ged, 24-hour-a-day ma- 
chine the "most useful one 
in the shop". 


You can pick the style to 
suit your operation from 
five "Buffalo" models — 
including a built-in notch- 
er, and coping attachment, 
if desired. Tools are quick 
to change, operation is 
easy. It'sa rigid, powerful 
machine — accurate and 
durable on the job. Many 
served 'round the clock 
during the war and are 
still getting the work out at a punishing pace. Puta 


"EATING UP THE WORK" 


Man at left is punching holes U.LW. on your many jobs — watch output zoom and 
in angle piece while man at costs drop! 

right is shearing flats. Note 

bar cutting head in center, Write for Bulletin 360-A Here's practical information on 
which can also be in opera- the quick, low-cost way to handle the HEAVY work in your 
tion. shop. Write now! 49 


MACHINE 


BUFFA GE COMPANY 


BUFFALO, NEW YORK 
Ower & Forge Co., Ltd., Kitchener, Ont. 


BEATTY © 


RAILROAD SHOP EQUIPMENT 


WITH SPECIAL FORMING DIES AND PUNCHING, TOOLS 


No. 11-B HEAVY DUTY 
PUNCH offers exceptionally 
large die space, can be 
tooled to handle most com- 
plicated [оь in а single 
pass. Tooling of punch and 
spacing table always de- 
signed to the specific needs 
of the job to be done. 


PRESS BRAKE AND FLANGER, 
combination 40-ton Flanger 
and 300-ton Press Brake 
handles any type of plate 
bending required In car and 
locomotive repairs — flang- 
ing, V-bending, forming, 
pressing and straightening. 


CO-PUN-SHEAR provides a 
combination of Punching, 
Coping and Shearing tools 
assembled in working posi- 
tion, driven by a single mo- 
tor and operated by inde- 
pendent clutches. Designed 
especially for car repair 
shops. 


HYDRAULIC BULLDOZER de- 
signed to perform a wide 
range of forming, flanging 
and bending duties in rail- 
road car shops. 


Write for complete information on the BEATTY line of 
mechanical and hydraulic punches, presses, shears 
and spacing tables. 


vit PAPAS ee ne DK Bib ОСИ 


' BEATTY 


MACHINE & MFG. COMPANY 
N HAMMOND, INDIANA 


КЕЗЕ v SFR o Pri Mens P C a 
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as a draftsman for the railway division 
and from 1933 to 1936 was a railway 
service engineer. From 1936 to 1946 he 
worked in the railway sales department 
at Canton, Ohio, and in the latter year 


Homer L. Hexamer 


was appointed sales engineer for the 
railway division at St. Louis. 

M. S. Downes, whose appointment a- 
general sales manager of the railway 
division of the Timken Roller Bearing 
Company was announced in the April 
issue, was born on September 11, 1901. 
in Buckhannon, W. Va. He attended the 
public schools there and in 1924 was a 
graduate of the Carnegie Institute of 
Technology with a degree in mechanical 
engineering. Immediately after. he wa: 
awarded a scholarship which, by 1925. 
enabled him to earn his master of science 
degree in mechanical engineering. He 
joined Timken as an engineer in 1926 
and two years later was transferred to 
the then newly formed railway division. 
In 1928 he was appointed assistant to 
the general manager. 

J. E. McCort, whose appointment a- 
assistant general sales manager of the 
division also was announced in the April 
issue, was born on May 19, 1913, in 
Cleveland. Ohio. He received his higher 
education at Purdue University. He 
joined Timken as a service engineer in 
the Canton, Ohio, office in 1937, after a 
year on special assignment with the 
Wheeling & Lake Erie. In 1939 he was 
transferred to Cleveland as sales enginerr 
and, in 1943, was appointed district man- 
ager of the railway division. 

* 

BaLpwin Locomotive Wonks.—Martv 
W. Smith, executive vice-president of the 
Baldwin Locomotive Works since Augus! 
1, 1948, has been elected president and 
chief executive officer. 

Mr. Smith is a graduate of Texas 
Agricultural & Mechanical College (1915! 
with a bachelor of science degree in elec 
trical engineering. After graduation be 
joined the Westinghouse Electric Cor 
poration. As a student engineer with 
that company he was selected by the late 
Benjamin G. Lamme, chief engineer o! 
Westinghouse, for a special course of 
study in design problems. From 1917 t 
1930, Mr. Smith was instrumental in 
the development of тапу  impertàn! 


Everything for finer performance... 


ч 


ne 4 


« Another point of superiority of 
FAIRBANKS-MORSE 


Consolidation Locomotives 


PASSENGER 


i: = 


Now your choice and your requirements govern the 

election to buy—or not іо buy— dynamic braking 

¿> equipment. For, in the Consolidation Line, every 

rating and type of locomotive is available with or 

without dynamic braking, as your needs dictate. 

The "C" Line unit is provided with space into 

which the high capacity dynamic braking sub- 

; assembly can be mounted. Assemblies аге acces- 

" sible and easy to install. Space and connections 

are designed so that installation is practical at any 

time—as for instance, when a locomotive is trans- 

ferred to a service where dynamic braking is con- 

sidered almost mandatory from one where it was 

not necessary. For more information, talk this over 

with а Fairbanks-Morse representative or write 
Fairbanks, Morse & Co., Chicago 5, Ill. 


WATER CAPACITY 1,000 GALS. 


1600 


2000 


When it comes to locomotives... 


2400 


DIESEL LOCOMOTIVES e DIESEL ENGINES • PUMPS e SCALES © MOTORS 
GENERATORS » STOKERS è RAILROAD MOTOR CARS ond STANDPIPES 
FARM EQUIPMENT • MAGNETOS 
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Put 


MAGNUS AJA-DIP CLEANING MACHINES 


MAGNUS CHEMICAL COMPANY . 
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and Obtain Cleaner Work 


Ф 

е 

e and Much Lower 
н Over-All Costs 


have shown that they do a more thorough cleaning job 
in less time... with less costly labor, and on a more 
flexible basis than by any other methods now in use 
in railroad shops. 


They are used, along with the Magnus Cleaners best 
adapted to. the individual cleaning operation, on all 
kinds of units and parts, including: 

Air Filters Signal Elements 

Compressors Electrical Equipment 

Diesel Blocks and Parts Steam Locomotive Parts 


Railroad users report savings like these: "Parts are 
ready for reinstallation in one-fourth the time formerly 
required." “70% saved in time with a 10% increase in 
output." "Clean in 45 minutes loads that formerly took 
8 hours." "One 8-hour shift turns out miscellaneous 
cleaned parts that used to take 36 hours.” 


Nine of the big roads are depending on Magnus 
Aja-Dip Machines and Magnus Chemicals for many of 
their cleaning operations. It will pay you to write for 
Bulletin #407 to see what Magnus can do for yov. 


Magnus on Other Cleaning Jobs 


There are specialized Magnus Cleaners for many other 
railroad operations where cleaning machines are not 
involved, such as: 


Coach Washing, Interior and Exterior • Floor 
Cleaning, All Types * Freight and Refrig- 
erator Car Cleaning * Upholstery Cleaning 


These Cleaners are also worth looking into! 


Railroad Division 


NEN In Canada—Magnus Chemicals, Ltd. 
4040 Rue Masson, Montreal 36, Que. 


AND 


Representatives in all principal cities 
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into your Cleaning 


77 South Ave., Garwood, N. J. 


MAGNUS CLEANERS 
CLEANING 


EQUIPMENT 


power-generating projects. He was ар. 
pointed division engineer in 1930 and 
was named manager of engineering in 
1936. He was elected vice-president in 
charge of engineering and research in 


Bacharach 


Marvin W. Smith 


1939, and in 1938 was awarded the com- 
pany’s order of merit, a medal and 
citation for outstanding services. Оп 
July 29, 1948, Mr. Smith left Westing- 
house to become executive vice-president 
of Baldwin. 

A training school in Diesel locomotive 
operation that brings the locomotive into 
the classroom, rather than the class to 
the locomotive, is now being used to 
train steam railroad personnel by the 
Baldwin Locomotive Works. А 6,000-hp. 
Baldwin Diesel-electric road locomotive 
and a 1,000-hp. Baldwin switcher are 
brought before the class by means of life- 
size operating panel boards, which dupli- 
cate both the appearance and operation 
of panel boards in the actual locomotives. 
Complete sequences are run on these 
panels. When the “locomotive” is in 
operation, lights mounted on relays focus 
attention. оп the steps of the sequence 
as they take place. Mechanical linkage 
causes the governor and the fuel injection 
pump, both cutaway models, to function 
as they would on an actual locomotive. 
Overspeed control, fan and shutter con- 
trol, emergency shut-down equipment, 
and pressure and temperature gauges 
perform in the same way. А life-size, 
two-cylinder cutaway model of an eight- 
cylinder Baldwin Diesel engine is about 
to be added to the panels. А super- 
charger cutaway is mounted on the en- 
gine and performs as in normal operation. 

Classes are taught by James Barnhill 
and Richard Campbell, Baldwin Diesel 
field-service engineers. Robert M. Harri- 
son is director of the school. The 20-hour 
course is limited to 20 members and to 
one two-hour session per day. Those at- 
tending include enginemen, firemen, hos- 
tlers, road foremen, special-duty men and 
any others whose training will help re- 
duce delays in changeover from steam to 
Diesel operation. 

Emphasis is on practical work rather 
than on theory. In a final cxamination, 
each member of the class must reduce 
faults set up on the panel. In the final 
session the contents of the course are 
given out in written form. The course 


Е 


WARNER 
& 
SWASEY 


Machine Tools 
Cleveland 


A 


È 5 


A Warner & Swasey 16” Electro-Cycle Turret Lathe 
in the Burlington shops is turning out brazing exact dimensions on this 3-A Warner & Swasey 
sleeves for 3$" copper tubing for locomotive unions. in the Aurora Shops of the Burlington Railroad. 
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the battery that's 
Designed for Diesel Duty— 


AND DOES THE JOB 
IT'S DESIGNED TO DO! 


Diesel driven equipment demands... 


A Battery that gives a large volume of current at starting 
motor voltage requirements . . . 


A Battery that maintains operating voltages at low 
temperature limits . . . 

A Battery that's built with high electrical efficiency and 
conducting capacity... 


A BATTERY THAT'S DESIGNED TO SATISFY THESE AND 
THE MANY OTHER AUXILIARY DEMANDS OF DIESEL 
SERVICE... 


К. W.I Depend on К. W. to do the job it's designed to dol 


K. W. BATTERY 
COMPANY. Inc. 


7705 N. LINCOLN AVE. Foot of MONTAGUE ST. 


CHICAGO 13 BROOKLYN, 2 
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comprises identification of equipment; in- 
spection before starting; starting and 
after starting; operation of the locomo- 
tive; routine road inspection; emergency 
devices, including fire fighting, and 
trouble shooting on operating difficulties, 
Films are shown on each of these six 
phases. 

First started in early 1948, the school 
has held extended courses for more than 
3,000 selected students in Harrisburg, 
Pa., Altoona and Pittsburgh, Baltimore, 
Md., and Grand Rapids, Mich. When it 
has completed its rounds, the equipment 
will return to the Baldwin works at 
Eddystone, Pa, to become a perma. 
nent Diesel training school. 


* 


Vapor HEATING CoRPORATION.—E. B. 
Moore has been appointed director of re- 
search of heating controls, thermostats 


E. B. Moore 


and relays used by the transportation in- 
dustry. Mr. Moore is a graduate in en- 
gineering of Purdue University. 

L. A. Richardson and J. E. Morris have 
been appointed district managers in 
charge of sales and service to railroads, 
with headquarters, respectively, at Wash- 
ington, D. C., and St. Paul, Minn. 

* 


ALLEN-O'NEILL Associates, Inc. JV il- 
liam J. O'Neill, whose retirement as 
superintendent of motive power of the 
Western Pacific was reported in the May 
issue, has been appointed senior vice- 
president of the railway division of Allen- 
O'Neill Associates, Inc., San Francisco, 
Calif. 

* 


HoupaiLLE-HERSHEY | CORPORATION. — 
The Houde engineering division of the 
Houdaille-Hershey Corporation, Buffalo, 
N. Y., has opened a Chicago office at 
205 W. Wacker drive (Engineers build- 
ing). 

* 

NELsoN Stup WrrpiNc Divisio, Mor- 
TON GREGORY CORPORATION. Arrange- 
ments for the sale of patented Nelson 
stud welding guns, gun parts, patented 
ferrules, and patented flux-filled studs 
to К S M Products Corporation, of Mer- 
chantville, N. J., for resale by them in 
the United States, have been completed 
by the Nelson Stud Welding Division of 
Morton Gregory Corporation, which has 


WELL, 


AMWELD Slack Adjusters 
are in operation on 
these railroads: 


Chesapeake and Ohio R.R 
Cudohy Car Lines 
Erie Railroad Co 
Ford Motor Company 
General American Trans. Corp. 
Mather Stock Car Co. 
New York, New Haven 
& Hartford R.R 
Norfolk and Western R.R. 
North American Car Corp 
Union Railway Co 
Virginian Railway 
Wheeling and Lake Erie R.R. 
Baltimore & Ohio R.R. 
Delaware and Hudson R.R 
Interstate Railroad Co 
Southern Railway System 
General Chemical Division 


(Allied Chemical & Dye Corp.) 
Cities Service Oil Co. 
Western Maryland R.R 
Delc ware, Lackawanna 
& Western R.R. 
Chicago, Rock Island 
and Pacific R.R 


and orders have been 
received from: 
Central Railroad Co. of N.J 
Duluth, South Shore 
& Atlantic R.R 
Escanaba & Lake Superior К.К. 
Nashville, Chattanooga 
& St. Louis R.R 
St. Louis-San Francisco R.R 
Shippers' Car Line Corp. 
Mexican Petroleum Corp. 


KE SLACK ADJUSTERS 


The Nashville, Chattanooga and St. Louis Railway is applying 
1,000 AMWELD Brake Slack Adjusters, Type “B-2” to 500 
hopper cars and 500 gondolas being built by the Pullman 
Standard Car Mfg. Company. 


This order is another example of the growing acceptance of 
AMWELD Brake Slack Adjusters. 


AMWELD Brake Slack Adjusters are in operation on many 
railroads, some of which are listed. Three models, “Т”, "B", 
and “С”... AMWELDS are adaptable and easily installed 
on most types of freight cars. 


Your request for information regarding AMWELD Brake 
Slack Adjusters will bring complete data including typical 
application prints. A representative will be 
glad to call if you say the word! 


AMWELD RAILWAY EQUIPMENT 


Division of 
THE AMERICAN WELDING & MANUFACTURING COMPANY 
260 DIETZ ROAD ^ WARREN, OHIO 
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Fig. 2140 
GLOBE 


125 Ib. S.P. 
200 Ib. W.O.G. 


q 125 1Ь.$. P. BRONZE GLOBE, ANGLE and CHECK VALVES 


Built to LUNKENHEIMER 
QUALITY STANDARDS 


x 


Circular No. 582 gives com- 
P plete details on these new 
W ant a lower pressure valve to give the same — |_Valves__Mailed_upon_request. 


dependable, low-cost service you get in higher 
presure LUNKENHEIMER Valves? 


Here it is — New Fig. 2140 Globe; Fig. 2141 
Angle; Fig. 2142 Lift Check; Fig. 2144 Swing 
Check. These valves feature Lunkenheimer's Fig. 2142 LIFT CHECK 
traditionally fine design and sturdy construction, 125 Ib. s.P. 200 Ib. W.O.G. 
plus exclusive silicon bronze alloy stems which 


eliminate stem thread failure due to wear. Nowhere in the line is dependability 
. more important than in Check 
Whatever your requirements for lower pressure Valves. These Checks function quick- 


service, you'll find these new valves unequalled kieres ашнаш а 


for dependability and true economy. 


LUNKENHEIMER manufactures a wide variety of products for 
railroad service requirements . . . Valves of bronze, iron 
ond steel; cocks, fittings, unions, air nozzles, boiler mount- 
ings and lubricating devices. Write for Circular No. 521, 
'LUNKENHEIMER VALVES for Railroad Service”. 


ESTABLISHED 1862 x Fig. 2144 SWING CHECK 


THE LUNKENHEIMER S9: 125 Ib. S.P. 200 Ib. W.O.G. 


—"QUALITY'— 
CINCINNATI 14, OHIO. U. S. A. 


NEW YORK 13 CHICAGO 6 
BOSTON 10 PHILADELPHIA 34 


EXPORT DEPT 318 322 HUDSON ST NEW YORK 13. N Y 
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also licensed K 5 M to manufacture and 
sell slug-loaded studs in this country. 
K SM is not licensed, however, to make 
flux-filled studs, but can purchase them 
from the Nelson Stud Welding Division 
for resale. 


* 


OxwErp Raitroap SERVICE Company. 
—James W. Ritcey, mechanical superin- 
tendent, Pennsylvania district, Oxweld 
Railroad Service Company (unit of Union 
Carbide & Carbon Corp.), has been ap- 
pointed sales representative of the firm’- 
New York sales office. Mr. Ritcey has 
been succeeded by H. V. Dorminey. 

* 


Tuomas C. Wilson, Iwc.—The tube 
expander business of Richard Dudgeon, 
Inc., New York, has been purchased by 
Thomas C. Wilson, Inc. Long Island 
City, N. Y. 

* 

Superion RaiLway Propucts CORPORA 
TION.—The Superior Railway Products 
Corporation, Pittsburgh, Pa., has moved 
its offices to 512 Franklin avenue, Pitts- 
burgh 21. 

* 


Parr Paint & Согон Co.—C. D. Hicks 
& Co., Clayton (St. Louis), Mo., have 
been appointed railroad sales representa- 
tives in St. Louis for the Parr Paint & 
Color Co., Cleveland, Ohio. 

* 


Iron & SteEL Propucts, Iwc.— Тһе 
New York office of Iron & Steel Product-. 
Inc., has been moved from 120 Liberty 
street to 50 Church street. 

* 


ErEcrRo-Morivr. Division, GENERAL 
Motors Corporation.—P. N. Fritts, 
manager, sales engineering section, has 
been appointed assistant general sales 
manager. Marvin Anderson, manager. 
parts distribution, has been appointed as- 
sistant general parts manager. W. D. 
Davis, general repair manager, has been 
assigned to coordinate and expedite new 
branch shop construction. M. H. Gardner, 
district sales manager at St. Louis, Mo., 
has been appointed general repair man- 
ager at LaGrange, Ill, and C. К. Wood, 
branch manager, Jacksonville  (Fla.: 
shop, has been appointed assistant gen 
eral repair manager at LaGrange. 


* 


Morris B. Brewster; T-Z Rairwas 
EQUIPMENT CoMPANY.— N Шат H. 
White has been elected vice-presiden! 
of the Morris B. Brewster Company, and 
the T-Z Railway Equipment Company. 
Chicago, with headquarters at Roanoke. 
Va. 

Mr. White has been associated with 
the two firms continuously since 1934. 
engaged in the redesigning of sander 
equipment and in the servicing of al! 
equipment. Не was born at Salem, Va. 
on May 10, 1879, and began his career a: 
a helper in the Norfolk & Western shop- 
in Bluefield, W. Va., in 1902. In the 
following year he was transferred to th- 
shops at West Roanoke, Va. In 1906, he 
became pipe fitter mechanic. He organ- 
ized the Graham-White Sander Corpora- 
tion in 1914, and returned to the Wes: 
Roanoke shops in 1918. He subsequently 


MINER 
CLASS A-I21-X 


FRICTION DRAFT GEAR 


V. Н. MINER INC. - CHICAGO 
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Yes, Inland 4-WAY Safety Plate pro- 
vides superior slip-resistance — built-in 
safety. Install it wherever feet or wheels 
must go — on floors, steps, platforms — 
in your plant or on your product. Made 
of steel, it lasts for years. INLAND 
STEEL CO.,38 South Dearborn Street, 
Chicago 3, Illinois. 


WRITE FOR BOOKLET 


ъъ УУУУ 


** "Tain't fair— he’s standing on 
slip-resistant 4-WAY Safety Plate!" 


мм му жу МҸ 


STOCKED BY LEADING 
STEEL WAREHOUSES 


(NN VY YD 2 


* Reg. U. S. Pat. Off. 
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became inspector of new locomotives and, | 
during World War 1, was employed in | 
the inspection and test section of the n 
United States Railroad Administration. || 


William H. White |i 


Mr. White later returned to the N. & W. 
West Roanoke shops, and in 1924 to the 
Graham-White Sander Corporation. He 
remained with Graham-White until he 
became associated with the Morris B. 
Brewster and T-Z Railway Equipment 
Companies in 1934. 


+ | 

WESTINGHOUSE AIR BRAKE COMPANY. 
—A. M. Wiggins has been elected vice- 
president of the Westinghouse Air Brake 
Company. 

Mr. Wiggins is a graduate of Purdue 
University in electrical engineering. He 
attended also the Cleveland Law School, 
and in 1933 joined Westinghouse Air | 


A. M. Wiggins 


Brake as a patent attorney. In 1938, he 
was placed in charge of the legal depart- 
ment; in April, 1945, elected an assistant 
vice-president in charge of patent and 
legal matters, and in 1946, appointed 
executive assistant to the president. 


* 

ОкохтЕ Company.— The — Okonite 
Company, Passaic, N. J., has elected the 
following three new vice-presidents: /. V. 
Bordo, manager of the Pacific Coast dis- 
trict; W. К. Van Steenburgh, manager of 
the North-East sales district; and Stephen 


1 EARL W. BALL, Esso sales dept. lubrication engineer, watches 
DR. LEONARD E. MOODY, Standard Oil Development Co. re- 
search chemist, rate piston and rings for carbon and varnish deposits, 


PERFORMANCE OF RAILROAD DIESEL LUBRICANTS IN AN 
ELECTRO-MOTIVE FT LOCOMOTIVE IN FREIGHT SERVICE 


PISTON DEPOSIT BUILD-UP VERSUS MILEAGE 


MEDIUM HEAVY 


MEDIUM 


LIGHT 
>< STRAIGHT MINERAL OIL 


] DETERGENT ОЦ. А 


OVERALL PISTON DEPOSITS 


ee 4h. DETERGENT OL B 


(О) DETERGENT оц с 


THOUSANDS OF MILES ОҒ FREIGHT SERVICE 


2 PISTON DEPOSIT BUILD-UP VS. MILEAGE — Oils 

A and B indicated as superior to C and ordinary 
mineral oil. Tests showed greater corrosion caused by B. 
А was selected as basis for DIOL RD. 


... reat New Diesel Locomotive Lubricating Oil Developed 
in Largest Controlled Lubricant Field Test Ever Conducted! 


A THREE-YEAR TEST— the most comprehensive ever con- 
ducted on diesel locomotive lubricating oils — has been 
completed by Esso. 


ESSO'S LABORATORY ON WHEELS was a two-unit Electro- 
Motive locomotive equipped with V-type, 1,350 hp. 
800 r.p.m., 16 cylinder, 81⁄2 x 10 in. diesel engines. A 
complete set of testing instruments, including specially 
devised equipment, was installed and the locomotive 
was put into service on the N. Y., O. and W. 


AT THE END OF THE TEST locomotive #601 had gone over 
a half million miles under varying conditions of load, 


N. Y., ONTARIO & WESTERN LOCOMOTIVE #601 as it 

was being equipped with testing instruments for Esso's 
3-year, half-million mile controlled field test of diesel lubri- 
cants. 


speed and temperatures. A vast amount oi important 
information and “know-how” on diesel operation had 
been accumulated .. . and a superior new lubricating oil 
had been developed. The oil, now named DIOL RD, is 
available in two grades: 74 and 76. DIOL RD contains 
a special additive that reduces engine deposits, inhibits 
corrosion, fights oxidation, is not lost in service. 


FOR FURTHER INFORMATION on DIOL RD 74 and 76 and 
this unprecedented 3-year test, contact Esso Railroad 
Sales Division, Esso Standard Oil Co., 15 West 51st St., 
New York 19, N. Y., today! 


SOLD IN: Maine, N. H., Vt., Mass., Conn., К. L, N. Y., Penno., 
N. J., Del., Md., D. C., Va., W. Vo., N. C,, 5. C. Tenn., Ark., La. 
ESSO STANDARD OIL COMPANY — Boston, Mass. — New York, 
N. Y, — Elizabeth, N. J.—Baltimore, Md.— Richmond, Va.— Chorles- 
ton, W. Va. — Charlotte, М. C. — Columbia, S. C. —Memphis, Tenn.— 
Little Rock, Ark. — New Orleans, Lo 

ESSO STANDARD ОЦ COMPANY OF PENNSYLVANIA — 
Philadelphia, Po. 
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RAILROAD SAFETY FLOORING 


Outlasts steel! Reduces pay accidents! 
Used by 7 Class 1 roads! 


tough ... sinewy... 


De you want a flooring that will 
be as safe after years of service 
as it was the day you installed it? 
Investigate RUB-BUB Heavy-Duty 
Safety Vestibule Plate today! 

You get years of extra flooring 
life because tough RUB-BUB syn- 
thetic rubber compound is thicker 
and abrasive dirt collects in deep 
grooves below contact surfaces. 
You reduce pay accidents because 
exclusive Dri-Foot tread design 
drains water off faster . . . grips 
passenger shoes tighter. 

Don't take a chance. Maintenance 
records of 7 major Class 1 railroads 


% | STEP PLATE 


AISLE TREAD 


UNDERSEAT FLOORING 
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RUB-BUB Heavy-Duty Safety Vestibule Plate 
consists of a dense 5/16 inch thickness of RUB- 
BUB compound double-bonded to expanded- 
metal backing to prevent excessive "growth". 
Microphotograph shows compact, fibrous tex- 
ture of RUB-BUB synthetic compound. It's 
non-skid wet or dry. Its 
longer-wearing surface cuts maintenance costs. 


in tbe United States and Canada sbow 
that RUB-BUB safety products last 
longer, stay safe longer. 


For a matched installation also 
specify RUB-BUB Heavy-Duty 
Safety Step Plate. It has the same 
longer-lasting tread plus a resilient, 
live-rubber lip that resists chopping 
action of heels... eliminates shattered 
shinbone accidents, 


Write for samples today. See for 
yourself why RUB-BUB Vestibule 
Plate and Step Plate remain safer— 
years longer! Specify RUB-BUB 
safety flooring for vestibules, aisles 
and steps in all your new and 
reconditioned cars. 


RUB-BUB 


Transportation Products 


SAMUEL MOORE & CO. Mantua, OHIO 


RAILWAY & POWER ENG. CORP. 
Montreal * Hamilton * Windsor 


IN CANADA 


Toronto * North Bay * Winnipeg 
Vancouver * Norondo * New Glasgow 
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A. Wilson, secretary and general counsel. 
Messrs. Bordo, Van Steenburgh and Wil 
son continue also in their previous ca 
pacities. 

Okonite has a new office in Dallas. 
Tex., at 1505 Tower Petroleum building. 
to be under the supervision of the Bir. 
mingham, Ala., district. Otis W. Herring, 
formerly in the Birmingham office, ha- 
been appointed manager of the new office 
and will be assisted by S. К. Dick. sale- 
engineer. 

* 

PytLE-NarioNAL Company.—Thomas J. 
Little, eastern sales manager of the Pyle- 
National Company, New York, has been 
elected vice-president in charge of the 
Eastern division at New York, succeed- 
ing A. N. Martin, whose retirement was 
reported in the May issue. 

Mr. Little spent the first five years of 
his business career with the Anaconda 
Copper Mining Company and the next 
four years in the study of electrical engi- 
neering at Union College, and the Gen- 
eral Electric engineering test depart- 
ments at Schenectady, №. Y., and Pitt-- 
field, Mass, where he specialized in rail- 
way electrification and high-voltage work. 


Thomas J. Little 


After completion of this training he ге 
turned to Anaconda and for five year- 
was electrical engineer and electrica! 
superintendent of the firm's Anaconda 
(Mont.) and Butte properties. In 1925 
he became a member of the sales or 
ganization of the Anaconda Wire & Cable 
Co., New York, and subsequently served 
as sales engineer, manager of transmi- 
sion sales, and executive assistant. ln 
February, 1948, he was appointed eastern 
sales manager of Pyle-National. 
* 

Youncstown SHEET & Tuse Co. L 
E. Wallace, formerly manager of th 
New York sales office, has been appointed 
general manager of sales of the Young- 
town Sheet & Tube Со., at Youngstown. 
Ohio, and J. W. Owings, formerly man- 
ager of oil country tubular sales, has bee: 
appointed assistant general manager ù! 
sales. M. H. Watkins, who has been a~ 
sistant general manager of sales fo 
nearly two years, will: continue to assi-! 
Mr. Wallace. John P. Feagley, former 
assistant district sales manager at New 
York, has been appointed New York di- 


Arc eS 


YOU can't heat Barber Stabilized Trucks for casy riding, These trucks are 


now available with A.A.R. type frames and bolsters for all spring deflections. 


Fine lateral as well as vertical control is obtained with trucks having spring 
deflections up to 31346”. 


Over 210,000 sets of Barber Stabilized Trucks have been ordered, of which 
more than 90.000 are the Spring Plankless Type. 


Barber Variable Friction Stabilized Trucks 


1 Special Alloy-Iron friction cast» . Р. 
ing having 35 square inches of | 
friction-bearing surface. 4 


2 Spring-steel wear plate socu 
bolted or welded to the colu 


3 Friction-casting-supporting sido- | 
spring having a minimum 3/4" 
initial compression. 


Sn 


BARBER FEATURES: | 
у; Easy Riding xv Minimum Number of Parts 


x Long Wearing yy Easy to Assemble у Easy to Dismantle 


STANDARD CAR TRUCK COMPANY 


332 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS 
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Valve Body 

with quick 

Detachable 
Union 


TOP OF 
RING 


= a -—— BOTTOM 
OF RING 


VACUUM TYPE Locomotive 


TIRE HEATER 


SAFE VACUUM Principle — eliminates danger of tank 
explosion, bursting hose, and oil hose pulling off from 
connections. 


UNIFORM HEAT — No hot spots — Fire starts quickly 


without smoke or oil drip as nothing but finely atomized 
fuel can be fed to the ring. The air that lifts the oil also 
atomizes it. 


This heater is quiet, fast, efficient and SAFE in operation. 


Operates on compressed air (40-125 lbs.) and kerosene or 
38-40? B? distillate. 


Write for Bulletin R-811. 


MANUFACTURING CO. 
HNS ON 2825 EAST HENNEPIN AVE. 
ENTITY MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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trict sales manager, succeeding Mr. Wal. 
lace, and Philip G. Boyd, formerly as- 
sistant district sales manager at Chicago, 
has been appointed Chicago district sales 
manager, succeeding the late Arthur 
Purnell. 

* 


AMERICAN BRAKE SHOE CoMPANY.— 
James R. Shepard has been appointed 
western district works manager of the 
brake shoe and castings division of the 
American Brake Shoe Company, with 
headquarters at Chicago, and Thomas J. 
Wood has been appointed eastern dis- 
trict works manager, with headquarters 
at New York. 

Mr. Shepard attended Yale University 
and joined Brake Shoe in 1937 as an 


James R. Shepard 


apprentice. He was Eastern district 
works manager at New York at the 
time of his recent appointment. 

Mr. Wood is a graduate of Lehigh Uni- 
versity. He joined the company in 1939. 


Thomas J. Wood 


Before his appointment as eastern dis 
trict works manager he was superinten- 
dent of the divisions Mahwah (№. J.) 


plant. 
* 


Ano EQUIPMENT CorPORATION.—Aro 
Sales & Service, Inc., has been ap- 
pointed distributor for Aro products in 
the States of California, Washington, and 
Oregon. Headquarters will be maintained 
at 2023 South Grand avenue, Los Angeles 


> о M 
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Why Cleaning Operations on Diesels 
are better handled with PERMAG 


€ PERMAG Compounds are formulated from pow- 
PERMAG eríul and effective cleaning ingredients. 
€ In action: PERMAG is fast, vigorous and rinses 
CAR thoroughly. leaving a clean greaseless surface. 
CLEANER € PERMAG works economically—cleaning engine 
parts in minimum time, reducing high costs of 
Р labor and material. 
Removes Diesel 
oil film, road 


e dirt, grime 
from stainless 


4 exe | MAGNUSON PRODUCTS CORP. 


Main Office: 50 COURT STREET, BROOKLYN 2, N. Y. 
їп CANADA: Canadian PERMAG Products, Ltd., Montreal, Que. 


PERMAG Cleaning Compounds 


Mechanical and Car Supervisors are 
invited to write us for details 
on PERMAG for railroad service. 


New Efficiency and Savings in Your Yard with 


ROUSTABOUT 
CRANES 


The fast tractor-footed load hustlers 


© Wide open yard spaces that eat up profits start. / 
paying off with Roustabout Cranes on the job, f 

_ loading, unloading, moving, shifting, stacking. / 
Grab-bucket, hook or magnet, where you want / 
them, when you want them. Engineered for 
years of overwork — mounted on wheel 
or crawler tractors. Loads to 77? tons. 


Roustabout saves costly delays and 


manpower ... pays 
for itself fast. Write 
for the money-sav- 
ing facts today — со 
Dept. G-3. 


Photo courtesy of 
Grinnell Corporation, 
Warren, Ohio 


HUGHES-KEENAN CORPORATION 


DELAWARE, OHIO, U.S.A 
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7, Calif. The office in San Francisco 
Calif., is located at 766 Brannan stree! 
Sales and service for the Pacific North 
west will be handled by the Pratto Sale: 
Company, 714 Fourth avenue. Seattle. 
Wash. 

* 

ALAN Woop STEEL Company.—Perr) 
L. Francis, formerly general manager oí 
sales of the Alan Wood Steel Company, 
has been elected vice-president in charge 
of sales. 

Mr. Francis joined the Alan Wood 
sales organization in 1924 and has served 
the company in San Francisco. Calif.. 


Perry L. Francis 


Los Angeles, and Seattle, Wash. On Feb- 
ruary 5, 1947, he was appointed general 
manager of sales at the company's home 
office in Conshohocken, Pa. 

* 

Spicer MANUFACTURING Division, БАХА 
Corpeoration.—D. D. Robertson, assistant 
sales manager of the Spicer Manufactur- 
ing division of the Dana Corporation. 
Toledo, Ohio, has been appointed sale» 
manager, and Willis L. Stone, of the 
sales department, has been appointed a- 
sistant sales manager. 

Mr. Robertson is a graduate in me 
chanical engineering from the Georgia 


D. D. Robertson 


School of Technology. After graduati 
he joined the Bethlehem Steel Company 
He later was chief engineer of the Wi: 
kening Manufacturing Company, Phi: 
delphia, Pa., and also was in charge : 


' Eliminate 


dead weight 
| 


| Promote ease 


of operation 


МЕТ =e 0D 


baggage car doors 


Give added durability . . . for new and modernized cars. . . . Standard 
designs available or furnished to your designs and specifications. 


Consider MET-L-WOOD when you order new cars or plan a 
modernization program. Our engineering staff will gladly help you 
to make the most advantageous use of MET-L-WOOD products. 


6755 West 65th Chicago 38, Illinois 
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Keep Your 
SPERRY 


HYDRAULIC 
PISTON ROD PARTER 


Operating at 
Maximum Efficiency 


p 


All Parts Now Available 
You'll find that overhauling and 
replacing worn parts on your 
Sperry Hydraulic Piston Rod 
Parter pays dollar-and-cents divi- 
dends in your round house. Check 


today, and order any of these 
parts you need direct from Sperry: 


Pressure Valve P-10 

Pump Plunger Packing P-5 

By-Pass Valve Packing Р-16 

Ram Cup Packing T-4, L-4 

Relief Valve Discs T-14 
and all other parts 


SAVES Heating, 


Hammering and Time 


e Separates piston rod from cross head 
quickly. 

e Reduces labor. One man does the 
job. 

e Exerts 150 to 250 tons of hydraulic 
pressure against end of rod. 

e Easy to set up and operate—no 
wedges, no loose filler blocks. 

e Prevents injuries to workers. Cannot 
damage piston rod. 

For full information on the fast, eco- 
nomical Sperry Hydraulic Piston Rod 
Parter, write for Bulletin 5000. C-5 


E> 


SPERRY PRODUCTS, INC. | 


DANBURY, CONN. 


SP-145 
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all original equipment sales to automo- 
bile and industrial manufacturers. Mr. 
Robertson joined Spicer in 1937 as sales 
engineer and was appointed assistant sales 
manager in 1943. 

Mr. Stone, a graduate of Syracuse Uni- 
versity, joined the Brown-Lipe Gear Com- 


Willis L. Stone 


pany, Syracuse, N. Y., in 1945. He went 
to Toledo, Ohio, when the Brown-Lipe 
facilities were merged with those of 
Spicer. 

* 

WYANDOTTE CHEMICALS CORPORATION. 
—J. Hickson has been appointed sales 
promotion manager of the J. B. Ford 
Division of the Wyandotte Chemicals 
Corporation. 


Obituary 


Frank B. BELL, founder and chair- 
man of the board of the Edgewater Steel 
Company, died on May 6, after an illness 
of several weeks. Mr. Bell was born in 
Mercer, Pa., on September 24, 1876. He 


Frank B. Bell 


obtained a degree in mechanical engi- 
neering from Lehigh University in 1897 
and received a doctor of engineering de- 
gree from Lehigh in 1944. Mr. Bell was 
appointed assistant openhearth superin- 
tendent for the Clairton Steel Company 
after several years’ experience in the steel 
industry with various Pittsburgh, Pa., 
firms. In 1905 he was appointed assist- 
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ant superintendent of the Latrobe Steel 
& Coupler Co., Melrose Park, Ill. He left 
that company in 1908 to build the Inter 
Ocean Steel Company plant at Chicago 
Heights, Ill., which later became part of 
the Railway Steel Spring Company, now 
a subsidiary of the American Locomo- 
tive Company. In 1916, Mr. Bell re- 
turned to Pittsburgh and organized the 
Edgewater Steel Company, to produce 
railroad wheels, tires, and rings with a 
mill he designed that utilized a new roll- 
ing principle. 


* 


Cart Н. Witt, president of Tropic- 
Aire, Inc., Chicago, died in that city on 


PERSONAL 
MENTION 


General 


A. R. Snyper, whose appointment as 
assistant. general superintendent of mo- 
tive power and machinery of the Union 
Pacific at Salt Lake City, Utah, was re- 
ported in the May issue, was born at 
North Platte, Neb., on August 24, 1906. 
He entered U. P. service in June, 1920, 
as a carman apprentice, and subsequently 
served in several mechanical positions 
until January, 1941, when he became mas- 
ter mechanic at Council Bluffs, Iowa. He 
was transferred to Cheyenne, Wyo., a 
year later, and returned to his former 
post at Council Bluffs in November, 1943. 


А. R. Snyder 


The next year һе was again transferred 
to the Wyoming division as master me- 
chanic, becoming superintendent of mo- 
tive power and machinery at Omaha, 
Neb., in November, 1945, and mechanical 
superintendent of Diesel power at Omaha, 
in July, 1947. 


D. S. NEvHanT, whose appointment as 
general superintendent of motive power 
and machinery for the Union Pacific at 
Omaha, Neb. was reported in the May 
issue, was born on September 19, 1901, 
at Salt Lake City, Utah, where he er 
tered railroad service in June, 1918, as 1 
coach cleaner. During off hours he took 


STANDARD 


ENGINEER'S CASE FILE 


SECTION OF BRAKE CYLINDER AND 


PISTON LUBRICATOR 


For additional information and the 
name of your nearest Distributor, write 


STANDARD OIL COMPANY 
OF CALIFORNIA 


225 Bush Street, San Francisco 20, California 


(f 


Case 1157—Maintaining Good 
Air-Brake Lubrication 


= 


Case 1141—Reducing Wear on 
Rails at Curves 


Car and engine wheels carried Calol Rail and Flange 
Lubricant and lubricated rails for a distance of more 
than two miles from an automatic lubricator. Calol Rail 
and Flange Lubricant is made from a highly water-re- 
sistant base and special lubricating graphite. 


Very stable in use and storage — will not separate 


А. 
in any climate along U.S. railroads . . . will not 
wash off rails or flanges. 

B. Pumps freely from lubricator — suitable for use 
in temperatures from below zero F. to over 160 de- 
grees above. 

C. Forms and retains "button" formation on wiping bar. 


Calol Rail and Flange Lubricant has a "short" non- 
stringy texture. This keeps it on flanges and the 
sides of rails and minimizes the usual tendency of 
grease to pull over the tops of rails. 


Equaling or exceeding all specifications of the 
A.A.R., Calol Brake Cylinder Lubricant provided good 


lubrication in both freight and passenger brake cyl- 
inders for periods exceeding the usual three years. 
Recommended for the older K-type brake as well as the 
AB freight brake and HSC passenger brake. 

A. Resists deterioration or separation — small quan- 
tity maintains complete coverage of cylinder... 
keeps lubricator swab saturated and pliable. 
Minimizes swelling or deterioration of packing cup 
and helps to form tight seal. 

Provides tough lubrication film that will not ball 
or roll from cylinder walls. 

Calol Brake Cylinder Lubricant contains more than 82% 
highly refined and specially selected mineral oil, and 
complies with A.A.R. Specifications M-914-42. 


The California Oil Company 


Barber, N. J., Chicago, New Orleans 


The California Company 


17th and Stout Streets, Denver 1, Colo. 
Standard 011 Company of Texas 
El Paso, Texas 
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courses in engineering and also studied 
mechanical engineering at the University 
of Utah for 1% years. He became shop 
inspector at Omaha in 1935. Later the 
same year he was appointed general fore- 
man at Cheyenne, Wyo., and in 1937. 
assistant master mechanic. He was trans- 
ferred later that year to Los Angeles. 
Calif, as superintendent of shops. From 
1941 to 1942, he served as master me- 


D. S. Neuhart 


chanic at Kansas City, Mo., and as as 
sistant to vice-president of research and 
mechanical standards at Omaha. He was 
subsequently appointed master mechanic 
at Los Angeles, and later in 1942 be- 
came superintendent of motive power 


and machinery, Eastern district, at 
Omaha. He was appointed assistant gen- 
eral superintendent of motive power and 
machinery at Omaha in February, 1945. 


E. L. BACcHMAN, general superintend- 
ent, motive power of the New York Zone 
of the Pennsylvania, at New York, has 
been granted a leave of absence. 


PauL F. GikskiNc, master mechanic of 
the Grand Junction division of the Den- 
ver & Rio Grande Western, has been ap- 
pointed superintendent of Diesel equip- 
ment at Denver, Colo. 


Water L. HUEBNER, day enginehouse 
foreman of the Atchison, Topeka & 
Santa Fe at Barstow, Calif., has been 
appointed supervisor of Diesel engines 
at Chicago. It was incorrectly stated in 
the May issue that Mr. Huebner had been 
appointed master mechanic at Clovis, 


N. M. 


James Н. WnuIPPLE, JR., superintendent 
of Diesel equipment of the Denver & Rio 
Grande Western at Denver, Colo., has 
been transferred to Burnham, Colo., as 
assistant. superintendent of Diesel equip- 
ment. 

Electrical 


Н. C. GnmirriTH, assistant chief engi- 


neer traction—communications—signal-. 
of the Pennsylvania system, has been ap- 


ROTARY 
SAND DRYER 


The efficient method of drying sand — producing more 
than 2 tons of dry sand per hour at low fuel cost. 


Oil or gas fired—8'0" long and 
33" wide—weight 3000 Ibs. 
Friction drive—mounted оп 
sealed roller bearings. 


The VILOCO Rotary Sand Dryer obtains maximum thermal efficiency. Wet sand 
from preheated hopper passes to revolving disc feeder thence by gravity into rotat- 
ing cylinder. À curtain of sand is constantly exposed to the hot gases removing 
all moisture. Dry sand is screened as it passes from cylinder to outlet. Oversize 
material passes out of a separate discharge. 

Write for further particulars. 
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VILOCO RAILWAY EQUIPMENT CO. 


332 S. Michigan Avenue • Chicago 4, Illinois 
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pointed chief electrical engineer. with 
headquarters as before at Philadelphia. 
Pa. 


Master Mechanics 
And Road Foremen 


J. P. Francis, who has been appointed 


-master mechanic of the Pennsylvania at 


Renovo, Pa. as announced in the May 
issue, was born on November 25, 1909. 
at Trenton, №. J. He attended Pennsy! 
vania State College where he received the 
degree of B.S. in electrical engineering 
in 1932. He became a special apprentice 
in the employ of the Pennsylvania in 
1931. In 1936 he transferred to the 
power plant of the Pennsylvania in Long 
Island City, N. Y.; in 1939 to Columbus. 
Ohio, St. Clair street enginehouse: in 
1941 to Sharon, Ohio, as foreman; in 
1942 to Delmar, Del, as foreman, and 
in 1943 to Conway, Pa. as assistant 
master mechanic. 


Елкі. В. Woop, who has been appointed 
master mechanic of the Atchison, Topeka 
& Santa Fe at Dodge City, Kans., as 
noted in the April issue, was born on 
September 4, 1899, at Argentine, Kans. 
He became a machinist helper in the 
employ of the Santa Fe at Topeka, Kans.. 
їп 1916, and later served as machinis 
apprentice at Topeka, Kans, and San 
Bernardino, Calif., respectively. In 1922 
he became air gang foreman at Bakers- 
field, Calif., and from 1923 to 1930 was 


Earl B. Wood 


apprentice instructor at Las Vegas, N. M. 
and Wellington, Kans. He served also a+ 
night enginehouse foreman at Altus. 
Okla.; Slanton, Tex. and Wellington. 
until 1938, when he became air brake 
and steam heat instructor, with head- 
quarters at Topeka. In 1943 he wa- 
appointed mechanical inspector, Coa-! 
Line, with headquarters at Los Angeles. 
Calif.; in 1946, general enginehouse fore- 
man at San Bernardino, and on February 
15 of the current year, master mechani 
at Dodge City. 


J. W. Spraker, traveling А. A. К. in 
spector, Illinois Central and for several 
years chairman of A. A. R. Rules Com- 
mittee of the Car Foremen’s Association 
of Chicago, died of a heart ailment a! 
his home in Chicago. Mav 5. 


—— maan 
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The 
IMPORTANCE 
of ACCURACY! 


Railroad freight car construction, 
even with comparatively extreme dimen- 
sional tolerances, must demand accuracy 
in other qualifications of supplied parts. 
For each unit of rolling stock, all 'round 
accurate parts will speed economical 
construction and hold against excessive 
future maintenance! 

Accurate cast steel units fulfill the 
answers to these demands. Beside 
contour, accurate controlled steel castings 
assure correct physical requirements as 
well as matched alignment! Each suc- 
cessive unit is an exact duplicate of the 
original...from one correct pattern 
and one metal, any specific unit is 
matched accurately with any other in 
all specifications! 

Assurance of dependable accuracy in 
cast steel means Unitcastings! Unitcast's 
Precision Mass Production methods will 
produce more good castings in less time 
and at lower finished cost! With Unit- 
castings, you are rigbt tbe first time! 
Unitcast Corporation, Steel Casting 
Division, Toledo 9, Ohio. In Canada: 
Canadian-Unitcast Steel, Ltd., 
Sherbrooke, Quebec. | 


UNITCAST 


ELECTRIC STEEL CASTINGS 


THE SCORE? 


THE TOP TEN 

based on 
TOTAL OPERATING 
REVENUES 


THE TOP TEN 
based on 
TOTAL MILEAGE 
OPERATED 


THE TOP TEN 


based on 
NET OPERATING 
INCOME 


4 UNIT TRUCK 


NIT TRUCK ||. 
NIT TRUCK 


3 UNIT TRUCK | 5 UNIT TRUCK E: 
4 UNIT TRUCK 


& UNIT TRUCK 


7 UNIT TRUCK |" 
8 UNIT TRUCK | 
9 UNIT TRUCK | 
о UNIT TRUCK |." 


au. ,1 the usual standards for measuring the lative 
ire vi 17 S, railroads* we find UNIT TRUCK specified by 
ас  tiorit’ of the TOP TEN .... To-day, all railroads 
~ 2 rdiess of size, recognize UNIT as the accepted yardstick 


ror salcty, economy and dependability. 


гуту TRUCK CORPORATION - - - - NEW YORK 
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La 
| d Man Illustrates Adaptability 


a Of Lufkin Inside “Mikes”... 


Lufkin tools meet exacting requirements 

of layout man, John Adams, employed 

for 14 years at the Mesta Machine Co., 
Pittsburgh, Pa. 


€ Every Lufkin Precision Tool has features that are of 
practical aid to skilled craftsmanship. Lufkin Inside 
Micrometers measure I.D.’s. from 114” up. Each rod is 


marked with its length and rods can be added to either or 
both ends of the micrometer head. 


Tubular, light weight measuring rods 

can be added to both ends of the 
micrometer head—thus keeping the 
| head central and in balance—assuring 
more sensitive *'feel" and precise 
readings. 


Ground threads on micrometer heads assure 
smooth operation and greater accuracy. Rods 
and caps ground to extremely close limits to 
permit interchangeability. Heads have “Rapid 
Reading" (each thousandth numbered) to 
| eliminate errors in reading. Lock nut holds 
| measurement firmly. 


Flat surface on knurled collar opps 
reading line makes it easy to instan 
find reading line even in poor 


| It is easy to adjust micrometer head. 
Extension rods that show wear are 
| also adjustable by turning hardened 
and ground plug either into or out of 
| the rod. 


ment. 
„сй handling and 


| THE [UFKIN [Ри (70. 


Saginaw, Michigan * New York City * Windsor, Canada 


= 
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The Alco-G.E. Gas Turbine- 


Electric Locomotive 


d public announcement of the Alco-G.E. gas- 
turbine-electric locomotive could be an occasion for 
big headlines, broad claims, and considerable specu- 
lation; however, we believe that the railroads and 
the manufacturers will best be served by presenting it 
in a more conservative manner. 

What possible good could result to any of the 
interested parties from beating the tom-toms about 
this untried locomotive prime mover which, at best, 
will take years to develop, test and prove? What is 
to be gained by creating a diversion at this time, 
when the railroads are just beginning to reap the 
benefits of a still relatively new Diesel.electric loco- 
motive? 


# Vice-president, American Locomotive Co. 
++ Manager, Locomotive and Car Equipment Division, General Electric 
Co. 


By P. T. Egbert! and 
С. W. Wilsonit 


Preliminary testing over, 
4,500-hp. unit now goes to 
the Union Pacific for ac- 
tual service on the road 


The American Locomotive Company and General 
Electric believe that they can best serve the interests 
of all parties in our growing, competitive, free- 
enterprise America by continuing to devote major 
attention to the design and production of motive- 
power units we are sure will help move more ton-miles 
at less cost. 

Purchases indicate that the railroads are now 
thoroughly convinced of the operating economies that 
can be effected by the Diesel-electric locomotive. А 
revolution in motive power is taking place before 
our eyes. In 1948, for the first time in history, the 
number of passenger train car-miles propelled by 
Diesel-electric locomotives exceeded that of coal. 
burning locomotives. It seems certain that in years 
to come Diesel-electrics will haul the major portion 
of railroad passengers and tonnage. 
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GENERAL CHARACTERISTICS OF THE 4,500 HP. ALCO- 
G.E. GAS. TURBINE-ELECTRIC LOCOMOTIVE 


Locomotive 
Horsepower rating eR .. 4,500 
Continuous tractive force (at 20.5 m.p.h.) lb. .... .... 68,500 
Tractive force (at 25 per cent adhesion) lb. ..... ..125,000 
Maximum speed, m.p.h. ............... Mega ei y „эжеш Т 
Height, fl—in. ee RR IR А enter) a 5/16 
Weight on drivers, lb. ........-...-- A г PETERE nnl) 
Width over hand rails, ft.—in. . Ў a А . 10—7 
Length inside knuckles, ft.—in. . " ВЕРЕ ‚... 83—715 
Horsepower per ft. of length “КОЛЛ ОЛ. 53 
Fuel capacity at 4,500 hp., gal. .. —MQ( . 6,600 
Axles (all driving) ...... а ао еи Wight 
Gear ratio ............. — Pis 65/18 
Truck wheel base, ft.--in. ..... «ы арз 9—4 
Total wheel base, ft.—in. .............4 een ... 68—3 
Maximum track curvature, deg. TETE 2 E T 
Wheel diameter, in. ......... г таи»: c PERPE RD m _. 
Supplies: 
Fuel oil, gal.: 
Bunker C ....- m CET I EIU I .... 6,670 
Diesel fuel асобае og eue Sis iecit ER Ra UR 345 
Lubricating oil, gal. ........ eese nnne 300 
Water, gal.: 
Cooling .... .145 
Boiler : 
Sand, cu. ft. 
Power PLANT 
Horsepower rating hog 2 Я сасы 4.800 
Shaft output rating, kw. ОЛУУ ТЫ $ 3,500 
Weight, lb. .. РУТ ex "e ES aid 25,000 
Overall length, ft. ........ bos Р ғ ЕЗ , 19 
Overall width, ft.—in. .::. ot tenets zin AA Я 6—8 
Turbine inlet temperature, deg. F. ... А a 1,400 
Ratio of weight to horsepower, lb. per hp. . g " ... Five 
Compressor pressure, atmosphere gage .....................-. Five 
Overall thermal efficiency, per cent . š mnt Over 17 
R.p.m. at rated shaft hp. .................... ЖУУРКАН 7: 
Designed altitude for rating, ft. ............................. . 1,500 
Ambient air temperature for rating, deg. F. ..... 80 
Fuel E а ico c coders aan жеее эё EFRARA E VS E ava V Rd Bunker C 
Starting fuel ........ а.о ое ооо rnt . Diesel fuel 
Air intake rate, cu. ft. per min. ..... ............ è 80,000 


Progress has always been based on change. Natural 
resources become exhausted. Requirements are dif- 
ferent. Scientists discover new and better alloys. 
Consequently, any company that intends to stay in 
business must continually investigate all new possi- 
bilities; otherwise they may find themselves out of 
the picture in a short time. It is quite natural, there- 
fore, for the American Locomotive Company and 
General Electric to investigate the application of the 
gas-turbine prime mover to the railroad locomotive. 

Any industry has broad indices of growth and 


Moin Reduction Exhaust 
Gear Umt -= Duct 


| Air Brake 
| Compressor 


Auxiliary 
Generator 


Traction Generotors 


Power plant for gas turbine-electric locomotive 
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Gas Turbine 


improvement. Naturally, no index tells the whole 
story but, over the years, it gives a good general pic- 
ture of progress. The common index for automotive 
and airplane engines is increased horsepower per 
pound of material. 

Consider the history of motive power development 
in the railroad industry. The maximum height and 
width of locomotives has been set for years by clear- 
ance requirements so, broadly speaking, the only 
general dimensional variable is overall length. A 
general index of locomotive progress in terms of 
better utilization of space and material is found in 
horsepower per foot of length. Such an index can- 
not take into account all pertinent factors. For 
example: fuel economy, maintenance and per cent of 
weight on drivers are important considerations in 
railroading. Horsepower per foot of length has in- 
creased steadily. 

The gas-turbine story centers around the curve 
for internally-powered electric locomotives which, 
up to the present time, has been traced by the 
Diesel-electric, current designs of which deliver about 
30 hp. per ft. of length. There is a practical limit to 
which this index can be carried; however, there is 
nothing to indicate that designers have reached this 
limit for internally-powered locomotives. 

When a new and relatively small prime mover in 
the form of the gas turbine became available, Alco 
and G.E. felt that it merited thorough exploration. 
Current models of gas turbines for aircraft use devel- 
op one horsepower per pound of material, whereas 
the Diesel engine used in today’s locomotives devel- 
ops only one horsepower for every 16 to 18 lb. of 
material. On the surface, this looks promising to the 
locomotive designer. However, this big difference is 
not all designer’s delight, because the application of 
the gas turbine to locomotives raises problems and 
involves factors peculiar to the railroad industry. 
The first and foremost of these is the matter of life. 
Engines for military aircraft have a life expectancy 
of only a few hundred hours. The railroad industry 
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thinks in terms of thousands of hours between over- 
hauls. Furthermore, certain auxiliaries are necessary 
for locomotive application. Consequently, the gas 
turbine evolved for railroad service rates one horse- 
power for six pounds of material. Even at this figure, 
the material is used about twice as efficiently as in 
a comparable Diesel engine. In terms of locomotive 
length, this means about 53 hp. per ft. of length as 
compared with 30 hp. for a Diesel-electric locomotive. 

Certain railroad requirements as to design and 
performance must be kept in mind when designing 
any type of locomotive: (1) The height and width are 
strictly limited by the necessity of clearing bridges, 
tunnels, stations, etc. along the right of мау; (2) 
Operating limitations, especially on curves, dictate a 
total length of 100 ft. or less per unit; (3) Track 
structure limits the desirable maximum load per axle 
to approximately 60.000 1b.; (4) Under present 
operating conditions, the maximum horsepower per 
axle is about 500: (5) АП the weight of the loco- 
motive should be carried on drivers if possible; (6) 
The design should preferably be such as to permit 
operation from either end of the locomotive without 
turning; (7) The design should give good riding 
qualities for reasons both of comfort and ease on 
the track; (8) The running gear should be as simple 
and sturdy as possible. (This dictates the use of 
swivel trucks whenever practical.) ; (9) It is desir- 
able that provision should be made to carry a fuel 
supply adequate for a minimum of twelve-hours oper- 
ation at full-locomotive output; and (10) The design 
should have modern lines and present a pleasing 
appearance. 

In addition to these general considerations, inher- 
ent characteristics of the gas-turbine power plant set 
their own requirements: (1) The power plant is a 
single unit; (2) Arrangement must be made for 
speed reduction by gearing between the power plant 
and the traction generators. Їп one sense, this is an 
advantage, for it allows the optimum generator speed 
to be selected; (3) The fuel system must provide 
large storage capacity because the turbine fuel rate 
is relatively higher than that of a Diesel engine. The 
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system must also be designed to handle low-grade 
residual fuel; (4) A starting system must be pro- 
vided for the power plant. This is more complicated 
and difficult than in the case of a Diesel-electric 
locomotive; (5) Provision must be made to handle 
a large amount of filtered air for combustion. In 
the case of the present power plant, this amounts to 
about 70,000 cu. ft. per min. A Diesel-electric of 
comparable horsepower requires only 15.000 cu. ft. 
per min. for combustion. Air needed for engine- 
cooling radiators brings the total air taken aboard 
the Diesel-electric to about 200,000 cu. ft. per min., 
but only the combustion air has to be filtered. 

There are two facts which are of distinct help to 
the locomotive designer: The power plant weighs 
less than half as much per horsepower as a locomo- 
tive-type Diesel engine, and in the case of the gas 
turbine, only the lubricating oil requires cooling. 
This is about one tenth of the amount of cooling per 
horsepower that is required by a Diesel engine. 


Description of the 
Gas-Turbine Electric Locomotive 

Consider the locomotive as it exists today. It is 
83 ft. 714 in. long over coupler knuckles and 78 ft. 
over cab ends. It is 14 ft. 315 in. high over the roof 
sheet, and 10 ft. 7 in. wide over the handrails. The 
running gear consists of four 2-axle, swing-bolster, 
swivel trucks with all axles motored. The locomotive 
is built for double-end operation and fitted with twin 
sealed-beam headlights. The cab is carried on two 
span bolsters, each of which rests on two trucks.. The 
draft gear and pilots are attached to the outer ends 
of the span bolsters. 

Under normal conditions of temperature and alti- 
tude, the locomotive has 4,500-hp. input to the gener- 
ators for traction purposes. The power plant under 
the same conditions develops 4,800 hp. The differ- 
ence of 300 hp. is used to drive auxiliaries. 

Most of the area of the locomotive cab sides, except 
where there are sand boxes, is made up of air filters. 
This insures an ample supply of filtered air for com- 
bustion in the power plant and for equipment use. 
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Typical cross-sections through underframe, fuel tanks and superstructure 


The cab underframe which supports both the ap- 
paratus and the cab structure has been designed to 
act as а fuel tank. It consists of two tanks—one 31 
ft. long, and the other 21 ft. long—separated by a 
dry-well section in the center. Beyond the shorter 
tank are two smaller tanks—one for Diesel fuel and 
the other for boiler water. This entire frame struc- 
ture is about 33 in. high and 7 ft. wide. It is essen- 
tially a box member interlaced with baffles which 
serve the double purpose of stiffening the section and 
preventing the fuel from sloshing. Stainless steel 
heating coils are fabricated into the bottom portion 
of the tank for warming the heavy residual fuel. 
The tanks have a combined capacity of about 6,600 
gal.—sufficient fuel for about 12-hours operation at 
4,500 hp. 

The cab structure differs from the conventional 
truss type widely used on Diesel-electric locomotives. 
The under-frame fuel-tank structure is stiff enough 
to carry the apparatus load and withstand the stresses 
encountered in operation. The cab roof and sides are 
supported from this basic frame by an umbrella type 
of construction that carries the load, but does not 
contribute to the stiffness of the cab structure. 

The nose sections and operating cabs at either end 
of the locomotive are symmetrical. The former house 
air-brake equipment, train control and miscellaneous 
apparatus. The latter contain the usual operating 
stations—controllers, air-brake stands, instrument 
panels, and controls for cab heaters, defrosters, 
window wipers, sanders, whistle and bell. There are 
three seats for crew members in each operating cab. 
These cabs are acoustically treated and insulated. 
They are separated from the equipment compartment 
by insulated bulkheads and doors. The central por- 
tion of the cab is the equipment compartment. This 
houses the electric control in two groups adjacent to 
the end bulkheads. Next to the control groups are 
the traction-motor blowers. The central portion is 
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occupied by the power plant, together with fuel and 
lubricating oil filters, and the main gear unit which 
drives the four traction generators and supports the 
two resistor groups used for dynamic braking. Next 
comes the gear-driven air compressor, the lubricating 
oil cooler and radiator section, the steam generator, 
the sump pumps and the Diesel-engine generator set 
for starting the turbine. 

The power plant consists of a 15-stage, axial-flow 
compressor, taking its air through an acoustically- 
treated inlet housing, driven by a two-stage gas tur- 
bine. Compressed air is admitted to six combustion 
chambers where the fuel oil is introduced under pres- 
sure and burned. The hot gases pass directly into 
the two-stage turbine, and then are discharged through 
the roof. Roughly speaking, the turbine generates 
three times the net output power. The compressor 
load absorbs two-thirds of the total, and one-third 
appears at the output shaft as useful work. About 
150,000 cu. ft. per min. of exhaust gases at 850 deg. 
F. are discharged through the roof opening at a 
velocity of about 150 m.p.h. This exhaust is noisy 
even at idling (about 60 per cent of full speed) but, 
due to its unpitched quality, the sound attenuates 
rapidly and is not objectionable except when one is 
standing close to the locomotive. 

One characteristic that deserves particular mention 
is the inclusion, as far as possible, of standard com- 
ponents currently used on Diesel-electric locomotives. 
The two-axle swivel trucks are similar to those found 
on 1,500-hp. Diesel-electric freight locomotives. The 
traction motors are identical to those used on the Alco- 
G. E. 1,500 and 2,000-hp. Diesel-electric locomotives. 
The amplidyne control system, and most of the con- 
trol components are identical to those in current 
Diesel-electric locomotive use. Basically, the only 
untried portion of the locomotives is the power plant 
and fuel-handling system. The testing program can, 
therefore, be laid out to concentrate on these items, 


with little concern as to the satisfactory performance 
of the rest of the locomotive. 

The designers are quite excited about the possi- 
bility of developing a new type of locomotive. It can 
be appreciated, however, that there are several basic 
factors as yet unevaluated, which cannot be figured 
on a slide rule or determined in the laboratory. The 
answers can only be found by actual operating experi- 
ence on a railroad. The possibilities of this loco- 
motive in actual operation are still a big question 


mark. Several aspects must be investigated more 
thoroughly before it can be said with certainty that 
the present design even belongs on the same curve 
with the tested and proved types of motive power. 
The first item of prime importance is life expec- 
tancy. The bogey of the engineers when designing 
the gas-turbine locomotive power plant was 15,000 
hours between major overhauls. This is about three 
times the interval for a Diesel engine and it should 
mean great economies in maintenance costs. The 


Layout of apparatus for the gas-turbine-electric locomotive 
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In addition, there are several operating charac- 
teristics of this 


new locomotive that can be evaluated 
only in revenue service. For example, the gas turbine 
18 more efficient and can deliver con 


siderably more 
power in cold weather than at summer temperatures. 
What does this mean in railroading? Variation in 
locomotive weight is another factor. When fully 
fueled and ready for operation, 


the gas-turbine- 
electric locomotive carries 50,000 Ib. of fuel. This 


means more weight on driving axles and greater 
ability to start heavy trains. When the fuel supply is 
low, the loss of weight gives the locomotive the 
equivalent of seven motored axles where before it 


had eight. What does this mean in terms of ton- 
miles hauled? 


The locomotive looks like a conventional electric 
locomotive. It has the same type of cab and running 


gear. The new part is the gas-turbine power plant 
which has been designed for electric drive, and put 
into existing space and weight limitations. It is be- 
lieved to offer great possibilities for the future, but 
no one can evaluate its true worth today. For ex- 
ample, the Diesel-electrics now going into service 
reflect 30 years of development guided by operating 
experience. 

Even though this first Alco-G.E. gas-turbine-elec- 
tric locomotive has lived up to expectations on initial 
tests, it may certainly be said that the models to 
follow will be considerably different and will be 
evolved slowly and cautiously. 

The Union Pacific has agreed to operate this loco- 
motive in service beginning this summer. The experi- 
ence gained there will give further information as to 
its durability, suitability and operating costs. | 

This locomotive may or may not be a milestone in 
the century-long evolution of better railroad motive 
power. At best, the five years of research already 
spent on this first unit, can represent no more than 
the beginning of the development of a locomotive 
type suitable for revenue service. The primary ob- 
jective of this development is to find a locomotive 
prime mover that will: Burn low-grade fuels—espe- 
cially coal—economically; give higher horsepower 
output per pound and per cubic foot, and have 
greater reliability and lower maintenance cost. — 

How well Alco-G.E. is meeting these objectives 
and how the gas-turbine power plant will compare 
with other locomotive prime movers, is still an ш 
known that only miles of operation in railroad serv- 
ісе can determine. One fact is assured: Alco GE. 
will explore the practical application of the ga 


turbine locomotive before asking the railroads to 
place their faith in it. 
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A. C. Е. Talgo ‘Train 


Tau American Car & Foundry Company demon- 
strated the first of three A.C.F.-Talgo trains on April 
20 of this year on a press run over the tracks of the 
Delaware, Lackawanna & Western between Hoboken, 
N. J., and Dover and since then seven demonstra- 
tion trips have been made over this territory on 
which the train has been shown to over four hundred 
railroad officers and other guests. This train, based 
on the Spanish “Patentes Talgo,” consists of an 
A.C.F.-built locomotive, one baggage unit and one 
coach of five units articulated. The other two trains, 
when completed will be placed in service in Spain 
between Madrid and the French border, a distance 
of approximately 500 miles. 

The car design is unique. The coach consists of 
four articulated passenger-carrying units and one 
equipment unit, each unit having only one pair of 
wheels placed at the rear. The front end of each unit 
is supported by a special coupling arrangement on 
the back end of the unit ahead. The independent bag- 
gage unit is carried at the front by a trapezoidal 
linkage at the rear of the locomotive, which is on 
conventional type trucks. Entrance to the coach is 
made through the equipment unit placed midway in 
the group of four-passenger-carrying units. 

The coach is about 101 feet long and seats 64 pas- 
sengers, 16 in each passenger unit. However, the 
A.C.F.-Talgo includes the observation lounge seating 
16 passengers instead of the fourth passenger unit 
and this section adds seven feet to the coach length. 
The Spanish trains will seat 176 passengers in three 
coaches plus 16 seats in the observation lounge. 

The A.C.F.-Talgo coach has a squat appearance. 
Its height of 9 ft. 7 in. is about four feet less than a 


standard coach and its floor level is 2 ft. 9 in. lower. 
The overall width is 10 ft. 714 in.; the inside width 
is 10 ft. 115 in. With each passenger unit weighing 
6,700 lb. and the equipment unit 10,600 lb., the five- 
unit coach weighs 37,400 Ib. This is increased by 
1,500 Ib. when the observation lounge replaces one of 
the passenger units. The baggage unit weighs 6,300. 

The heating and air-conditioning plants for each 
coach are carried in the center equipment unit, from 
which the conditioned air is distributed through over- 
head ducts. In addition the equipment unit contains 


Framing details of the aluminum-alloy car struc- 
ture. The units were made in three parfs: under- 
frame and two side-and-half-roof sub assemblies 
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a kitchenette, а wardrobe, control lockers and the 
toilet facilities for the coach. Electric power for the 
entire train is supplied by engine-generator sets in the 
locomotive. Water is supplied under pressure to the 
equipment cars from 300-gal. tanks on the locomotive 
through copper tubing and flexible connections be- 
tween the units. 

Aircraft-type aluminum alloys are used for all body 


Interiors of a coach unit and the observation 
unit. The aisle contour shows how the 
articulated train follows the track curvature 
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Kitchenett AC.H'tg & Evap. 


Side elevation and floor plan of the A.C.F.-built loco 


framing. The U-shaped center sill is an extruded sec- 
tion 514 in. deep. Cross bearers, floor beams and 
floor stringers are Z-sections. Two parallel extrusions, 
one assembled with the underframe, the other with 
the side assembly, form the side sill. A false door of 
Alclad is riveted to the bottom of the underframe. 

Combination one-piece side posts and carlines from 
the cross-section contour from the side sill to the cen- 
ter of the roof. Channel-section side plates hold the 
side posts in position. For tying in the skin metal be- 
tween the joints belt and drip extrusions are used. 

The roof and the sides from the bottom of the win- 
dow sill down are beaded aluminum-alloy sheets. 
Flat sheets are used between the belt and drip ex- 
trusions. The two purlines are extruded J-sections. 

Where partitions are required, the car ends are of 
metal bonded to plywood, otherwise they are open to 
form a continuous coach. For weather protection and 
to form a smooth interior and exterior, rubber dia- 
phragms are applied between the units. These are 
closed by special zippers with sealing lips. 

The Talgo units have no draft gear. The coupler is 
a simple jaw-and-pin arrangement which normally 
only transmits the pulling forces. In an emergency 
the coupler will pivot on its connections and carry 
the entire load of the front end of the unit. The ver- 
tical load normally is carried by two load bearers, 32 
in. above the rail, consisting of a socket member on 
each side at the front and a matching horizontal pin 
member at each side of the rear of each unit. These 
supporting members are approximately at the level of 
the center of gravity. The load bearers, together with 
the two wheels, make a four-point suspension for each 
unit. These load bearers will also take a pulling load 
in an emergency through a circular slot and key ar- 
rangement on the pin members. Two steel safety 
cables will also pull and support each unit if the 
other coupling should fail. 

The two wheels are similar in design to those used 
on P.C.C. street cars. They have built-up wheel cen- 
ters of welded construction with a steel tire resiliently 
connected to the core by a rubber sandwich which re- 
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motive and six two-wheel articulated car units 


duces running noises. Brake drums are fastened di- 
rectly to the wheels and are designed for automotive- 
type internally expanding brakes. The brakes are hy- 
draulically operated from a power cluster and relay 
valve in each equipment unit which in turn is oper- 
ated by the engineman's air brake valve. The maxi- 
mum brake-cylinder pressure is 100 lb. per sq. in. 
which results іп a 250 lb. per sq. in. pressure in the 
hydraulic system. 

The wheels are equipped with roller bearings and 
mounted on stub axles which are spaced by means of 
fittings and a non-rotating U-shaped tubular axle to 
maintain track gage. Connecting the end of the stub 


integral hydraulic snubber, with universal joints and 
resilient bushings at the ends. There is one horizontal 
stabilizer per unit, consisting of a double-acting 
torque bar attached from the fixed axle to the center 
sill through rubber bushing joints and a shock ab- 
sorber. These elements, together with sway bars and 
radius rods, provide vertical and horizontal elasticity 
without permitting the unit to roll. The radius rods 
maintain the stub axles in alinement and resist brak- 
ing torque. 

At the front end of each unit an auxiliary jacking 
assembly is located directly over each rail. Each as- 
sembly consists of retractable flanged dolly wheels 


axle with the car body is a vertical helical spring and actuated by a crank and worm gear. When these 
PARTIAL LIST OF MATERIALS AND EQUIPMENT ON A.C.F.-TALGO 
Aluminum sheets, plates, Fans, engine............ Coward- Eastman са алара; Ра 
bars, extrusions, forg- Water pumps........... Allis-Chalmers Mfg. Milwaukee, Wis. 
ings and castings...... Aminan pany ot America, Pittsburgh, Pa. Mofflers............... Burgess Manning се “TV iberty ville, ш. 
Aluminum pressings..... Edo Aircraft Corp., New Yor Sanding equipment...... Prime Manufacturing. Co., Milwaukee, Wis. 
Steel castings........... Lebanon Steel Foundry, Lebanon, Pa. Cab heaters. ......:.... Consolidated Car Heating Co., Albany, N: Y. 
Truck material. ........ General Steel Castings Corp., Granite City, IIl. Windshield washers... . . C. A. Sprague Devices Co., Michigan City, Ind. 
Metal covered plywood. aoe Manufacturing Corp., Grand Rapids, Fire extinguishers. ...... Fyr Fyter Co., Dayton, Ohio 
Mic! Traction motors........ General Electric Co., Schenectady, N. Y. "^ 
РапёШ. зоа Harrington & 1 & King Perforating Co., Chicago Generators, alternators.. . International General Electric Co., New York 
Diaphragms............ zoodrich Co., Akron, Ohio Batteries, Exide......... Electric Storage Battery Co., Philadelphia Pa. 
Wheels and axles........ Bethlehem Steel Co., Bethlehem, Pa. Batteries, Philco........ Gould Storage Battery Co., Trenton, 
Roller bearings. ........ Timken Roller Bearing Co., Canton, Ohio Electrical fittings. ...... le National Co., C hicago 
Borings. os cece seus Railway Steel Spring Division, American ela YS. ovi лое Allen-Bradley Co., Milwaukee, Wis. 
Locomotive Company, New York Circuit breakers......... Westinghouse Electric Corp., SURE. Pa. 
Wheel assemblies. ...... .Carnegie-Illinois Steel Corp., Pittsburgh, Pa. Safetee glass, Kalistron... Waterhouse & Co., Webster, Mass. 
Shock absorbers......... Monroe Auto Equipment Co., Monroe, Mich. Light fixtures........... Safety Car Heating & Lighti Coi New York 
Wear plates. ........... Manganese Steel Forge Co., Philadelphia, Pa. Lighte, orco АЗЕ Wiedenbach-Brown Co. New 
Air brake equipment... . Westinghouse Air Brake Co., Wilmerding, Pa. Telephone equipment. . . . Raymond Rosen Co., Philadelphia. Pa 
akes American Steel Foundries, Chicago Temperature control..... Minneapolis-Honeywell Regulator Co., Minne- 
National Brake Co., New York apolis, Minn. 
American Brake Shoe Co., New York Thermostats, Chronolox 
‘Adams & Westlake Co., Elkhart, Ind. heater. .............. Edwin L. Wiegand Co., Pittsburgh, Pa. 
Hunter Sash Co., Flushing . Віожегв................ American Blower Corp., Detroit, Mich. 
Armati rg im Lancaster, = $ Buffalo Forge Co., Buffalo, N. Y. 
ee Ee NEARS: OW LOT. Я Жайы ыйынын ЛЫ Diehl Manufacturing Co., Somerville, N. J. 
"estin Dette Manufactiring Соз Кашаа City, Air files. ............- Air-Maze Corp., Cleveland, Ohio 
Underbody coating...... J. W. Mortell Co., Kankakee, Ill. Electrical equipment. . . . Crannell, Nugent & Krenzer, New York 
Bellanca Aircraft Corp., New Castle, Del. Апетовїаїз............ Anemostat Corp. of America, New York 
Crane Company, Chicago ОТШ, «oco ver enun? Barber Coleman Co., Rockford, Ill. 
Dayton Manufacturing Co., 1 Dayton; Ohio Diamond Mfg. Co., Wyoming, Pa. 
дого Daonna. a Sy ane Ta Loki; T Yale & Towne Mfg. Co., Stamford, Conn. 
‘ttaburgh Plate Gli «ж Yor Та{сһев................ United-Carr Fastener Corp., Cambridge, Mass. 


Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
Warren McArthur , New York 

Perfex Corp., Milwaukee, Wis. 

F. Schumacher & Co., New York 


Hercules Motor Corp., Canton, Ohio 
Vibration Eliminator Co., Long Island City, N.Y. 


Flexible hose and fittings. . Aeroquip Corp., Jackson, Mich. 


Metal hose. ............ Zallea Brothers, Wilmington, Del. 
Paínt...... 5 2 cree ow E. I. duPont de Nemours & Co., Inc., Wilming- 
ton, Del. 
Caulking and glazing 
compound............ Parr Paint & Color Co., Cleveland, Ohio 
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wheels are lowered to the rail the assembly raises the 
front end of the unit to permit coupling and un- 
coupling and also movement of the unit independent 
of the train. 

The A.C.F.-Talgo has been planned to show just 
one of many possible arrangements of the interior. 
There are eight double reclining airplane-type seats, 
with individual ash trays, in each passenger unit. 
These are spaced on 42-in. centers. 

The wainscoting is 14-in. Plymetl and the head- 
lining to the wainscoting is aluminum. The floor cov- 
ering is 31 в-іп. rubber. Double-glazed windows are 
used, two on each side being rectangular and two 
having semi-circular ends. Wheelbox covers are in- 
stalled to conceal the opening between the cars and 
the wheels. As the floor level is only 18 in. above the 
rail the passengers walk between the wheels when 
moving from one unit to another. 

Designed and built especially for Talgo service by 
the American Car & Foundry Co., the locomotive is 
powered by four automotive-type Diesel engines. The 
two main engines deliver motive power and two 
auxiliaries supply all train power. 

The locomotive has a service weight of 135,000 lb., 
a coupled length of 39 ft. 4 in., and a height over the 
horn of 12 ft. 6 in. It is equipped with single-end 
controls as the locomotive operates permanently as 
part of the train. 


The Locomotive 


The locomotive is of all-welded construction and 
the entire underframe is stress-relieved. Two 12-in. 
low-alloy high-tensile-steel channels spaced 42 in. 
apart form the center sills and only one cross bearer 
is employed. The wide spacing permits the main pro- 
pulsion engines to be suspended as close to the rails 
as possible. 

The main traction power plants consist of two 405 
hp. Hercules, Model DNX-V8S, four-cycle eight- 
cylinder, vee type solid injection Diesel engines of 


Two 405-hp. automotive-type Diesel engines supply 
traction power. Two auxiliary Diesel engines pro- 
vide power for lighting, air conditioning and heating 
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Air conditioning condenser 
in the equipment car unit 


1,468 cu. in. piston displacement, direct connected to 
General Electric generators. These engines develop 
their rated horsepower at 1,800 r.p.m. and weigh 13.6 
Ib. per hp. delivered to the generator. The exciter 
and auxiliary generators are driven from the main 
shaft by vee belts. The auxiliary is used to charge 
the battery and to supply the direct current train line. 
The battery consists of four 32-cell sets of Exide type 
LX-25-G cells having a capacity of 201 amp.-hr. at 
the 8-hr. rate. It is used for engine starting and sup- 
plies auxiliary circuits when the engines are not run- 
ning. 

The two traction generators are normally connected 
in parallel when the locomotive is in operation, but 
either of them may be used separately. There are 
four G. E. traction motors, nose-suspended and geared 
to the axles. The control station, in only one end of 
the locomotive, includes a controller with an idling 
and eight running positions. 

The traction motors are force-cooled, the venti- 
lating air being supplied by a Buffalo Forge Company 
blower, direct-driven by a General Electric, 5-hp., 
2,880-r.p.m., 3-phase, 230-volt, 50-cycle motor. Com- 
pressed air for brakes is supplied by a Westinghouse 
3YC, two-stage compressor, driven by a General Elec- 
tric, 5-hp., 1,430-r.p.m., 230-volt, 3-phase, 50-cycle 
motor through vee belts. 

Power for the blower and air compressor and also 
for train heating, air conditioning and lighting is 
developed on the locomotive by two-engine generator 
sets. These sets, mounted transversely near each end 
of the locomotive, consist of two 6-cylinder Hercules 
engines driving 3-phase, 230/108-volt, 1,500 r.p.m., 
a.c. generators each rated 100 kw. at 80 per cent 


power factor. Each generator has a 125-volt, vee- 
belt-driven exciter. * 

The a.c. generators may be operated separately or 
in parallel, and synchronizing is automatic. When 
one machine is on the line, and it is desired to bring 
in the other, the second machine is started and 
allowed to come up to constant speed and voltage. 
Pushing a paralleling button drops the load from 
the first machine automatically, connects the two 
together at no load, and reapplies the load. This is 
done in a few seconds. 


Heating, Air Conditioning and Lighting 


Power for train requirements is distributed by two 
train lines. One is a 300,000 cm., three-phase, 230- 
volt a.c. line, and the other is a two-wire, 64-volt, d.c. 
line used for emergency lights in the coaches and 
markers. A neutral wire for the three-phase line is 
run with the d.c. line. These lines are run overhead 
in the units, on opposite sides, in rigid-metal conduit. 
They are terminated in sockets at the ends of each 
unit, and connection is made by flexible plug 
couplings. 

The three-phase power is brought to a panelboard 
located at the center of each equipment unit. Sec- 
ondary circuits from the board supply a refrigerant 
compressor, a grid-type heating element, a blower 
and the car lighting circuits. Ventilation, cooling, 
heating and lighting are supplied from the equipment 
unit to the two passenger-carrying units attached on 
either end. 

There are two four-ton refrigerant compressors in 
each equipment unit, each weighing only 208 lb. The 
compressors are driven by 5-hp., 50-cycle, three- 


phase, a.c. motors. Cooling air for the compressors 
and evaporators is brought in and exhausted through 
a circular louver in the side of the car, while the 25 
per cent of fresh make-up air is brought in through 
a grill on the same side. 

Conditioned air is delivered to each unit and re- 
turn air is picked up from each unit by two Anemo- 
stats placed in the center of the ceiling. The air is 
supplied through overhead ducts, one on either side 
of center, by a motor-driven blower having a capacity 
of 2,000 cu. ft. per min. 

Electrically heated grids are used for heating the 
units through the same ducts that are used for cool- 
ing. There are two banks of grids, each of 21 kw. 

Electronic temperature controls, supplied by Minne- 
apolis-Honeywell, are used to regulate both the air- 
conditioning and heating. The change from heating 
to cooling is automatic. 

Each passenger unit is lighted by ten 36-in., 30- 
watt fluorescent lamps one inch in diameter. There 
are five on each side, arranged in a line over the 
windows. The lamps are in Plexiglas enclosures 
louvered on the lower surface and clear on top. 
Between the two fluorescent units at each end are 
tubular metal enclosures containing six-watt incan- 
descent night or emergency lights. Light from these 
lamps is projected to the ceiling through openings in 
the tops of the enclosures. They are supplied from 
the 64-volt d.c. trainline. 

The fluorescent lamps are operated on a.c. power 
at 108 volts, this being the voltage between any of 
the three-phase feeders and ground. The equipment 
car is lighted by 108-volt incandescent lamps in lens 
type units. 


units—Right: Outside and inside rubber diaphragms are closed by zippers with sealing lips 
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The Denver Zephyr 
After 13 Years of Service 


aS 
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Renovated car just out of Aurora shops 


Stainless steel train renovated after 44/2 million 
miles of operation shows no signs of deterioration 


Left: Center side-frame section showing no corrosion after 13 
years—Right: Similar view taken in builder's plant in 1936 
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Trucks were rebuilt with coil instead of elliptic springs 


Tus two 12-unit Denver Zephyr Budd-built trains of 
the Chicago, Burlington & Quincy which have been in 
regular daily service between Chicago and Denver, 
Colo., since November, 1936, have accumulated 414 
million miles per train. To renew the insulation and 
make other necessary changes and improvements, it 
was decided to give the trains a complete overhaul and 
work has just been completed on the second train. 
Units other than sleepers were overhauled at the 
Aurora, Ill, shops of the Burlington, and sleeping 
cars at the Calumet, Ill., shops of the Pullman Com- 
pany. 

With exterior sheathing, inside finish and insulation 
removed, the cars were stripped to the frames and an 
excellent opportunity afforded to inspect all parts of 
the stainless-steel frame construction which was found 
m an exceptionally good state of preservation after 
almost 13 years of service, with no evidence of corro- 
sion either in the stainless-steel frame members or the 
Shotwelding. By contrast, carbon-steel conduit, junc- 
lion boxes, occasional non-structural filler strips and 
low partitions were badly rusted and had to be re- 
placed. Stainless-steel tanks were removed, cleaned, 
tested, and replaced in practically the same condition 
as when new. Two small cracks, each about 1 in. long, 
were found in the combination baggage and auxiliary 
power-car door sill, which required reinforcement due 
to loading in excess of the original design. 


Floors Raised Slightly 


Advantage was taken of complete stripping of the 
Denver Zephyr cars to raise the floors slightly. When 
the cars were originally built, it was thought that the 
relatively high operating speed might be disquieting 
to some passengers, consequently the window sills 


were raised so that windows gave more visibility over 
the landscape rather than near and down, thus min- 
imizing the impression of speed. [n actual experience, 
it was found that train speeds did not produce the 


,Thirteen-year-old Denver Zephyr 
car roof after being cleaned 
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effects anticipated, and the high windows proved in- 
convenient. By raising the floor heater pipes and 
grills and other necessary changes, therefore, new 
floors were installed 21% in. higher than the original, 
with slight ramps at each end from car passageways to 
the new level. 

Another major job was the replacement of all con- 
duit and electric wiring with new materials superior 
to those available when the cars were built. All in- 
terior metal surfaces were sprayed with a preparation 
both for sound deadening and to prevent the forma- 
tion of moisture by condensation. New insulation 
applied throughout and fitted to fill all spaces between 
the outside sheathing and inside lining is of the glass 
type. This pliable material, which tends to spring 
back to its original form after compression, is ex- 
pected to stay in place under the long-continued and 
often severe vibration encountered in railway service. 


Other Major Work 


All paint on the Denver Zephyr car interiors was 
removed because of the accumulation of numerous 
coats over the years and attractive new color schemes 
were applied. All sponge rubber in seat cushions was 
replaced and all furniture re-upholstered. New carpets 
were installed, also new drapes and Venetian blinds. 

Air-conditioning equipment, including evaporators, 
condensers, compressors, etc., was thoroughly over- 
hauled. Because of the use of head-end power, these 
cars do not have battery boxes, but all other under- 
neath parts were carefully checked, piping renewed, 
and newly insulated water tanks put in place. 

In dining cars, the kitchens were rebuilt to permit 
the installation of dishwashing machines and electric 
coffee urns. In general, all parts of the kitchen equip- 
ment were thoroughly cleaned, repaired as necessary, 
and re-installed. 


Coach end, with diaphragm re- 
moved, and tight-lock coupler . 
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Diagonal strength member at car center show- 
ing perfect condition of stainless steel and 
Shotwelds after 4'2 million miles of service 


Coupler and Truck Repairs 


Some of the units in the Denver Zephyr trains are 
articulated, while others have tight-lock coupler con- 
nections. In the latter case, the rear of the coupler 
shank has a ball, providing a universal joint. There 
is a front and back casting surrounding this ball, the 
rear casting acting also as a follower plate, and no 
draft gear being used. The ball, as well as the front 
and rear socket castings, wears. These worn parts 
were built up and remachined to their original di- 
mensions, thus taking up all slack. 

All trucks were completely dismantled, truck frames 
sandblasted, checked for any defects, and trammed, 
then built up and equipped with General Steel Castings 
roll stabilizers and coil springs in place of elliptic 
springs. 

General repair work and remodeling of the two 
Denver Zephyr trains resulted in equipment which, 
from an appearance and potential service standpoint, 
will prove pleasing to passengers for another term of 
years. 


PENNSYLVANIA EXPERIMENTS WITH “Rapar” CookKING.— 
Microwave energy developed for war-time radar, harnessed 
to provide the fastest method of cooking food ever known, 
has been adapted to a railroad car by the Pennsylvania, 
which is conducting experiments in so-called “radar” cook- 
ing. Cooking all parts of the food at the same moment, the 
Radarange unit requires only 15 sec. to cook hamburger, 
45 sec for steak, and 2 min. for a half chicken. The unit, 
with an oven only 18 in. high, 19% in. wide, and 20% in. 
deep. is housed in a small temporary kitchen in the center 
of the experimental cafe coach. 


Diesel Locomotive 
Engine Cooling System" 


А study of the various schemes for driving the cool- 
ing fans and an analysis of the power requirements 


Tux radiator fan drive system for cooling the en- 
gine on a Diesel-electric road locomotive in most 
cases uses more power in warm weather than any 
other auxiliary. Therefore, it is important that the 
entire radiator fan system with its drive be applied in 
an efficient manner so as to consume the least pos- 
sible power. When these optimum conditions are 
present, the maximum amount of prime-mover output 
will be available for traction. Furthermore, the radi- 
ator fan system is important because it must provide 
the necessary ventilation to maintain the proper 
operating temperature of the Diesel engine through 
a wide range of ambient air temperature and engine 
load. 

Since the radiator is inherently a fixed piece of 
apparatus, the variation in cooling requirements is 
met by controlling the radiator fan speed, or by 
having a multiplicity of fans which may be operated 
in varying numbers to give the desired amount of 
cooling. А water by-pass system for the radiator 
could be used to achieve this result, but such an 
arrangement is not generally employed on Diesel- 
electric road locomotives as it tends to waste auxiliary 
power and introduces the hazard of freezing the 
radiator at low temperatures. 

Since the power required for radiator ventilating 
fans is so intimately associated with the radiator 
arrangement, it is important, first of all, that careful 
attention is given to the radiator application. 

It is fundamental that a reasonable maximum 
amount of frontal area of radiator core be applied 
so the air velocity through the core may not be too 
high. Experience has proved that a core area which 
provides 800 to 1400 ft. per min. air velocity relative 
to the core face will result in a sufficiently low system 
pressure to keep the fan horsepower within reason- 
able limits. Increasing the core area will decrease the 
fan power required approximately as the square of 
the area, provided the entire radiator air duct system 
is increased in proportion. 

The radiator core must have sufficient depth to 
increase the air temperature enough to keep the 
volume of air low. Generally, the rise of air tempera- 


* Abstract of a paper presented at the American Society of Mechanical 
Engineer's Oil.Gas Power meeting held at Chicago, April 25, 1949. 
f Locomotive Engineering Division, Genera] Electric Company. 


Ву Е. Н. Brehobt 


ture should be between 40 and 60 per cent of the 
difference between the maximum water temperature 
and the maximum outside air temperature for which 
the system is designed. Necessary louvers or shutters 
should be so arranged and combined with the air 
duct system that the air entrance and exit losses are 
kept to a minimum. Bends in the air stream and 
abrupt or frequent changes in air velocities must be 
avoided as much as possible. There must be a pres- 
sure drop of air through the radiator core in order 
to take away the heat. If the pressure drop through 
the entire system is greater than twice that through 
the core itself, there is just cause for doubting the 
efficiency of the entire system. 

In order to minimize side wind effects, it is desir- 
able that inlet air for the radiator be taken equally 
from both sides of the locomotive. 

To obtain good radiator efficiency from the water- 
flow standpoint, there should be a sufficiently high 
velocity through- the core to produce a turbulent 


Fig. 1—Exterior of eddy current clutch and gear 
box a cross-section of which is shown in Fig. 3 
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flow, thereby obtaining good heat transfer from the 
water to the tubes. Further to increase radiator eff- 
ciency, sufficient water-flow should be provided by 
the circulating system so that the temperature differ- 
ence between radiator inlet and outlet water does not 
exceed 10 deg. F. This will expose all parts of the 
radiator to a maximum temperature rise above the 
incoming air. 

The cores now generally used, which have been 
found to give efficient performance, have flat tubes 
for the water with approximately 74 in. to 946 in. 
spacing, the tube measuring approximately lá in. x 34 
in. in cross section. The depth of the core may be 
fixed by three to six or occasionally more tubes in 
tandem to obtain sufficient temperature rise of the 
air passing through the core. Extensive use of fins 
on the air side of the tubes is the most economical 
method from a weight and cost standpoint of obtain- 
ing maximum radiator performance and, for that 
reason, fins are generally spaced eight to ten to the 
inch. One possible objection to a closer spacing is 
that the core may become clogged, due to foreign 
matter in the air, and require cleaning with com- 
pressed air, steam or other suitable means. 


The Fan and Its Drive 


There is a wide choice of radiator fans available 
in any type that may be selected, influenced by the 
type of drive and the pressure requirements of the 
system. To handle the maximum amount of air with 
the minimum. amount of power, the fan must be effi- 
cient. À fan having a static efficiency between 45 and 
55 per cent would be considered good for such an 
application. Fans driven direct from the Diesel en- 
gine are not desirable on road locomotives because 
of their fundamental lack of speed control. At pres- 
ent there are three different fundamental schemes of 
radiator fan drive in use which are described as 
follows: 

Scheme No. 1—A multiplicity of fans driven by 
induction motors receiving power from an engine 
driven alternator. With this system, the radiator 
fans, when in operation, run at a speed proportional 
to engine speed. Assuming that there are four radi- 
ator fans and four motors, the degree of cooling can 
be controlled by shutting down one or more of the 
fans. This is inherently a simple reliable system 
because it uses the simple induction motor. It is 
necessary, however, to add barriers to the air duct so 
that if all fans are not running, there will be no by- 
passing of the radiator, by air passing through the 
fans which are shut down. At any given engine 
speed, it is obvious that the power required for radi- 
ator ventilation will be in proportion to the number 
of fans running. 

Scheme No. 2— A direct-current auxiliary gen- 
erator is used to supply power for the radiator fans. 
This generator, driven by the Diesel engine, produces 
a voltage essentially in proportion to the engine 
speed. Since this same generator is used to supply 
power for the traction motor blowers, where a large 
speed range is undesirable, Ward Leonard control 
of the generator field is not suitable. However, it is 


378 RAILWAY MECHANICAL ENGINEER, JULY, 1949 


practical to provide one generator field resistance 
step so that during periods of low ambient tempera- 
ture, the voltage of the generator may be reduced 
to about 75 per cent of normal. 

By employing two motors with two radiator fans, 
the desired flexibility of control may be obtained 
since the fan motors may then be connected to run 
in series or parallel across the generator. With the 
motors in the series connection each will be running 
at 50 per cent of generator voltage, the power con- 
sumption will be about 25 per cent and the air de- 
livery about 60 per cent of that obtained with the 
fan motors in parallel across full generator voltage. 
Thus with the one step of generator voltage control, 
four different fan speeds are available, in addition tó 
the shutoff condition. 

Scheme No. 3—This scheme uses an eddy-current 
clutch to give the variable fan speed control. Its 
advantages over the other two schemes are that there 
are an infinite number of fan speeds available and 
that it is economical to use only one fan rather than 
two or more if its size can be made large enough. 
This scheme, however, is inherently less flexible from 
the design standpoint in its application to a locomo- 
tive than the others with motor drive, because it is 
necessary to have a mechanical power take-off from 
the engine or generator with line shafting and, gen- 
erally, a gear box to obtain right angle drive from 
the horizontal power shaft to a vertical fan shaft. 

Fig. 1 shows an eddy-current clutch, together with 
a right angle gear box. A longitudinal section of the 
clutch is shown in Fig. 3. 


6% Slip at 
100 Ful Fan Speed 


80 


eo 
о 


Рег Cent Fan Power 


20 


Per Cent Fan Speed 


Curve A—per cent full speed hp. input to fan 
Curve B—per cent full speed fan hp. input to clutch 
Curve C—per cent loss of power in clutch neglecting excitation loss 


Fig. 2 


The outer rotor is mechanically connected to and 
driven by the Diesel engine. The inner rotor or hub 
assembly has a field coil for variable excitation sup- 
plied through brushes and collector rings as shown. 

With zero excitation the outer member rotates 
freely, permitting the inner member to stand still 
and, since the latter is mechanically connected to the 
fan drive, the radiator fan is also at a standstill. 
When excitation is applied, the flux created enters the 
revolving outer rotor. This flux creates eddy-currents 
in the outer rotor which, in turn, cause a drag on 
the inner rotor making it revolve and drive the fan. 
Increasing the excitation increases the drag and, 
therefore, the fan speed. 

The eddy-current clutch is particularly suited for 
use with a fan drive because the power required to 
drive a fan varies as the cube of the speed. When 
low fan speed is required, the fan will require a low 
torque. Even though the slip is high under this con- 
dition, the product of the slip times the torque, a 
measure of the power loss, will be low. At full fan 
speed where the torque is normal, the slip is low and 
the product of torque and slip is again low. 

The power required to drive a fan in a fixed duct 
system varies as the cube of the speed and the torque 
required varies as the square of the speed. Torque 
multiplied by speed gives power. 

In Fig. 2, curve А is a cube curve and curve B is 
a square curve based on 106 per cent power to the 
fan drive. The 106 per cent power is derived from 


100 per cent power to the fan plus 6 per cent slip 
power at full fan speed. It represents the fan power 
from the engine to the eddy-current clutch. 

This shows that the maximum loss is about 18 
per cent of the maximum fan power required and 
occurs at about 70 per cent fan speed, assuming that 
the slip at full fan speed is about 6 per cent of the 
full fan speed. In addition there is a small clutch 
excitation loss. 

The eddy-current clutch has another desirable fea- 
ture in that it is inherently a vibration damper and 
eliminates the need for any flexible couplings which 
might otherwise be required for a mechanical power 
take-off to a fan drive. 


Power Requirements 


In order to compare these three different schemes 
for economy of engine power used, the fan power 
required under maximum temperature conditions 
must first be determined. Assume that a 2,000-hp. 
engine is to be cooled, on which the maximum water 
temperature may be 190 deg. F. and under these 
conditions the engine is required to operate at full 
power at 110 deg. F. ambient temperature at times. 
This gives a difference of 80 deg. between air and 
water temperature. It is reasonable that the air 
going through the radiator could be raised to a tem- 
perature 40 deg. below the maximum water tem- 
perature which represents a rise of about 40 deg. F. 
Such an engine would have a heat rejection of 


1—Outer rotor 

2—Bearing cap 

3—Cap screw and lockwasher 
4—Cap screw and lockwasher 
5—Grease fitting 

6—Cap screw and lockwasher 
7—Disk 

8—Spring 

9—Field coil 

10—Hub assembly 

11—Set screw 

12—Brush holder assembly 
13—Cover 

14—Cap screw and lockwasher 
15—Housing 

16—Brush holder support 
17—Collector ring 

18—Ring insulation 
19—Machine screw and lockwasher 
20— Washer 
21—Shaft (gear box) 
22—Tube 

23. Shell insulation 
24—Spacer ring 
25—Key 
26—Bearing housing 

27- Nut and lockwasher 
28—Ball bearing 
29—Flinger 


Fig. 3 
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TABLE I—COMPARISON OF POWER REQUIREMENTS 


Horsepower to fans Hp. supplied 
Scheme 1 by engine- 
Approx. Percent A.C. Scheme 1 Scheme 3 Scheme 
Ambient Vent'l'n. No. Total D.C. cL 
Temp. Req'd. Running Hp. Cond. HP. HP. 1 2 8 
110 100 4 60 100% 60 60 76 78 65 
Р 
85 80 75% 31 31 43 43 
P 
80 75 3 45 25 59 37 
60 60 100% 13 13 20 24 
5 
35 50 2 30 75% 8 8 
5 40 13 16 
—30 25 1 15 22 4 
approximately 70,000 B.tu. per min. Taking the 


specific air heat at 0.24, the weight of air to be 
handled by the fans would be 


70,000 


— —————— = 7,280 lb. per min. With standard air weighing 
40 x 0.24 


7,280 
= 97,000 cu. ft. per min. 


0.075 Ib. per cu. ft., this means 


Since the fan is generally arranged to handle the 
warm air after it has left the radiator, the volume of 
standard air will be increased in the ratio of absolute 
temperatures as follows: 


460 + 110 + 40 
460 + 70 


X 97,000 = 112,000 cu. ft. per min. 


The pressure against which this volume must be 
delivered by the fan could reasonably be composed 
of the following elements: 


Inches of 

Water 
Cab Ж. дє» МИРТ Л ҮАУ Оаа die gb ERU. 0.1 
Lontor Jo иол г PLC унео rte RUE 0.15 
Bend and acceleration 
Loss between louver & core ] орооно ione 0.10 
Loss throught: COTO. oo evi расла руу 1.00 
Bend loss leaving core ............................... 0.10 
Fan screen and exit loss pen ani aiaa Aaa aN 0.30 
Total static: pressé. ioa rhe Sa vede anale 1.75 


The horsepower required for driving the fan may 
be given by the formula: 


cu. ft. per min. X static pressure X 0.000157 
Static Efficiency 


Hp — 


Using a reasonable fan efficiency of 50 per cent, the 
horsepower required to drive the fan becomes: 


112,000 x 1.75 X 0.000157 
0.50 


= 61% Hp 


Rounding out this figure and assuming 60 hp. to 
drive the fan or fans, it will be of interest to com- 
pare the three different schemes under varying con- 
ditions of ventilation requirements. А variable 
efficiency for generator, alternator and d.-c. driving 
motors has been assumed depending upon load and 
the overall efficiency at full load. Somewhat better 
efficiency for the a.-c. drive than the d.-c. drive has 
been assumed. Table I shows the comparisons. 

In the column headed “Cond.” (Condition), under 
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scheme No. 2, 100 per cent means that the generator 
has been set for full field together with full maximum 
voltage; 75 per cent means that the voltage has been 
reduced to 75 per cent of full load voltage and S & P 
indicate whether the radiator fan motors are con- 
nected in series or parallel. 

It will be seen that in scheme No. 3, with the 
eddy-current clutch, the power demanded from the 
engine is always less than that required by scheme 
No. 1. At a point where only 50 per cent ventilation 
is required, which would occur at an ambient tem- 
perature of about 35 deg. F. under the conditions 
assumed, the saving in horsepower between scheme 
Nos. 3 and 1 is 24-hp. or about 60 per cent reduc- 
tion over scheme No. 1. Scheme No. 2 in most in- 
stances is always better than scheme No. 1 except at 
full load and compares favorably with scheme No. 3. 

While not associated with the subject of radiator 
fan drives, another consideration favoring either 
scheme No. 2 or 3 concerns electric drive of traction 
motor blowers. With either of these schemes, d.-c. 
driven traction motor blowers powered by series 
motors would be used. Due to the fact that the 
power of a fan falls off as the cube of the speed, the 
weakening of the series field tends to keep the speed 
up. This has the net result that if the idling speed 
of the engine is about one-third of the full speed 
and if the generator supplying the power for driving 
the traction motor blowers has one-third full voltage, 
the traction motor blower will nevertheless be run- 
ning at about half speed and will deliver about 50 
per cent of full speed air to the traction motors. This 
is a desirable advantage on a locomotive arranged 
for dynamic braking in that during the time dynamic 
braking is in use, the engine will be idling but the 
traction motors will be loaded. With this scheme 
they will still receive 50 per cent of normal air in- 
stead of 33 per cent normal air as would be the case 
of the a.-c. system of mechanically-driven blowers. 


The Baltimore & Ohio “Columbian” 


The Gas-Turbine Locomotive 


In an article on another page in this issue, signed 
by officers of the two companies, the American 
Locomotive Company and the General Electric Com- 
pany launch their gas-turbine locomotive, the first 
actually to be ready for operation in America, 
which will see service during the present summer on 
the Union Pacific. Considered as a commercial 
statement, the article discloses an amazing mixture 
of doubt and faith—doubt that anything practical 
within the measurable future, when compared with 
the Diesel-electric, will come of the attempt to adapt 
the gas turbine to motive-power use, but sufficient 
faith in certain favorable inherent characteristics to 
gamble in the hope of something worth while in the 
distant future. Certain it is that somewhere back of 
this development is a degree of faith in its future 
stronger than that expressed in the official joint 
statement, or it would never have been undertaken. 

Unusual as it is, however, and even though it 
hints at something less than complete unity of pur- 
pose, the frank conservatism with which this state- 
ment estimates the prognosis is refreshing after the 
everenthusiasm which has characterized the history 
of gas-turbine locomotive development to date. At 
least three other locomotives have been projected, 
all of which would have been in service by now 
had early predictions been realized. 

Simple as the gas-turbine power plant is, mechan- 
ically, it presents problems of combustion and of 
reliable combustion control which, even using liquid 
fuel, have not proved simple of solution and are 
much more difficult to deal with when pulverized 
coal is the fuel. Then there are the limitations of 
metallurgy which, to date, have been moved back 
far enough so that one-third of the total power de- 
veloped by the turbine is available for useful work. 
With each increase in turbine-blade temperature 
made possible by further metallurgical developments 
this proportion will be increased, the volume of air 
which must be compressed will be reduced, and the 
idling characteristics will be improved. 

There is no predicting if and when these metal. 
lurgical developments will take place. So the gas- 
turbine locomotive which we have to consider today 
is limited to inlet temperatures not to exceed 1,300 
to 1,350 deg. F., and the demands of a suitable 
service life may make lower values desirable. These 
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are high temperatures with which to deal when de- 
signing for the flow of the vast volumes of gas to 
be handled through the gas turbine and present a 
portion of the problems to be solved in the develop- 
ment of a successful locomotive. 

It is well for those who expect to employ the gas- 
turbine locomotive to appraise its status with their 
eyes open. That does not mean they need lose faith 
that its inherent advantages will within reasonable 
time become available. Others are at work on the 
problems of this development and the fact that the 
Alco-G. E. locomotive is the first on the rails in 
America will not discourage them; it will spur them 
to renewed effort. 


John M. Hall 


John M. Hall's retirement as director of the Bureau 
of Locomotive Inspection closes a career which spans 
the entire life of the Bureau of Locomotive Inspec- 
tion and of its predecessor organized under the orig- 
inal Locomotive Boiler Inspection Act of 1911. Dur- 
ing this period he has participated in the achieve- 
ments of the Bureau in reducing casualties among 
railway employees and the public caused by failure 
of locomotive parts. Throughout his service with the 
Bureau, first as district inspector, then as assistant 
chief inspector, and since 1935 as director, Mr. Hall 
has commanded the respect and has won the con- 
fidence and friendship of a host of railroad officers, 
not because at any time he has been lax in the per- 
formance of his duty under the law, but because he 
has insisted on a high standard of conformity with 
safety regulations and at the same time has preached 
the doctrine that the same high standard of main- 
tenance required to conform to accepted safety 
standards is equally important in keeping the cost 
of maintenance down. 

Throughout his service with the Bureau, Mr. 
Hall has had a reputation for fairness and square 
dealing which has prevailed even when the apparent 
interests of individual railroads and individual of- 
ficers has not been exactly parallel with the duty of 
the Bureau. Always his constructive interest in im- 
proved locomotive service has so far impressed itself 
on the whole field that it has survived all temporary 
differences of opinion of the kind sure to develop at 
times between the officers of a railroad and those 
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responsible for a bureau charged with the duty of 
administering regulations which have the force of 
law. 

One group of accidents which gave Mr. Hall spe- 
cial concern was crown-sheet failures, which seldom 
occur without a severe toll of casualties, including 
deaths. Whether because of his own experience in 
the locomotive cab as a fireman and engineman 
before his connection with the Bureau, Mr. Hall 
evidenced a keen understanding of the problem the 
men in the cab face whenever confronted with a case 
of low water. He worked for a like understanding on 
the part of railway officers responsible for discipline 
which would help to condition these men to meet 
with decision an experience which is of rare occur- 
ence in the life of any single crew. While this battle 
is not yet won, Mr. Hall's efforts have made definite 
headway toward victory. 

That more than 500 of Mr. Hall's friends gathered 
at a testimonial dinner at Baltimore on June 9 to 
honor him for the services he has rendered the rail- 
roads during the 38 years he has been associated with 
the Bureau is very much what was to be expected in 
the circumstances. All of those present, and many 
more, wish him as much satisfaction in his retirement 
as he has earned by the character of his service with 
the Bureau. 


Looking Around 
Can Pay Dividends 


A frequently heard complaint of many railroad 
mechanical-department supervisors in both car and 
locomotive shops is that they are tied down to their 
job to such an extent that it is impossible to visit 
other facilities occasionally and thereby broaden their 
own knowledge and learn new ways of performing 
jobs that could prove highly beneficial to the road 
which employs them. Many sound arguments can 
be and have been advanced in favor of furnishing 
officers and foremen the time and opportunity to 
attend conventions and to visit other railroad shops 
at least of the type in which they are employed, as 
well as on occasion even visiting other industries. 
The task of selling this idea to management, however, 
is made difficult by the fact that it is not always easy 
to find tangible benefits that can be attributed 
directly to a given trip or to find specific examples 
of how the trip was justified. 

It is therefore heartening to come across a good 
specific example of how a visit to an outside facility 
paid for itself many times over. In this particular 
instance a car department officer happened to spend 
а day visiting a non-railroad shop. While there he 
came across a method of fabricating steel plate which 
he thought he could apply to his car shop. After 
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working out the details and putting his method of 
procedure into effect he found that he was able to 
reduce the man hours required to perform a certain 
job by more than 80 per cent. The cost of perform- 
ing the job was reduced by an even greater figure 
because the new method required a smaller ratio of 
man hours paid at the mechanic's rate. 

This one example of itself provides a strong argu- 
ment for not only allowing but encouraging mechan- 
ical men to visit and inspect facilities on other rail- 
roads as well as other industries. 

Time and expenses for such visits should be given 
to the top men in a department, of course, but should 
extend down to the gang foreman for he is frequently 
the one who is most intimately acquainted with details 
of particular jobs and will be able to spot oppor- 
tunities that may be overlooked by the man concerned 
primarily with the broad overall phases of mainte- 
nance. Particularly at convention times should the 
advantages of men learning what their fellows are 
doing be kept in mind because these meetings offer 
an opportunity to learn what a great many people 
are doing on a large number of roads in a very 
short time. 


Nose-Suspended Motors 


Driving mechanisms and wheel arrangements for 
electric locomotives have been the subjects for four 
elaborately prepared papers published, respectively, 
in the October, 1948, December, 1948 (two), and 
April, 1949, issues of the Bulletin of the International 
Railway Congress Association. These papers deal 
with various forms of flexible drives such as links 
and joints, quill cup drives, Cardan shaft and discs, 
quill links carried on silent blocks, rubber cup drives, 
quills with various types of springs, etc. 

Almost no mention is made of nose-suspended 
motors. Concerning them, one author says, “Of all 
the locomotives analyzed for the purpose of this 
report, one comes within this category, viz:—The 
British Railway, Southern Section. In this case, solid 
gearing is employed and the nose is suspended on 
rubber blocks." 

Another author speaks of nose-suspended motors 
as follows: “The shocks due to irregularities of the 
track are transmitted directly from the axle to the 
motor and to the gears. As they are about propor- 
tional to the unsprung weight, these shocks are par- 
ticularly great in this system of suspension and exer- 
cise a harmful effect on the track, the motors and the 
driving and running gear. The violence thereof also 
increases with the speed. This type of drive, although 
highly appreciated for low- and mean-speed vehicles 
is not suitable for high-speed locomotives.” The term 
“high-speed” as used in the report is applied to loco- 
motives operated at speeds in excess of 75 m.p.h. 


All of this sounds a bit strange in the face of 
American practice. High-speed electric locomotives 
used in this country do employ flexible drives, but 
Diesel locomotives are electric locomotives with 
self-contained power plants and nearly all Diesel- 
electric locomotives in road service in the United 
States are built with swivel trucks and nose-suspended 
motors. Many of the passenger locomotives operate 
at speeds considerably in excess of 75 m.p.h. and 
freight train tonnages are measured in thousands 
rather than in hundreds. 

To be sure, a Diesel-electric locomotive probably 
could not be designed economically to operate from 
an overhead trolley. This is because the straight- 
electric locomotive must be insulated against trolley 
voltage surges and if a Diesel were so insulated, it 
would have to be considerably derated. But in any 
case, the Diesel as used in America is still an electric 
locomotive operating at high speeds, hauling heavy 
loads and employing nose-suspended motors. 

A basic reason for the difference is probably the 
fact that European and English trains are run on 
relatively light rail with parallel joints, but this 
could scarcely influence European thinking insofar 
as damage to the motors is concerned. To American 
engineers, the European situation is somehow remi- 
niscent of the old American steam-locomotive prac- 
tice in which each superintendent of motive power 
felt he must have his own locomotive, even though 
the difference between his and that of another road 
was only a matter of a few inches in the length of 
the boiler tubes. 

But the experience of European engineers should 
not be discarded lightly. Americans are satisfied that 
the electric and Diesel-electric locomotives cause less 
damage to track than do steam locomotives, but 
certainly the heavier American track and heavier 
loads do not reduce the punishment taken by the 
motors. The American motors have to take it. They 
are designed to take it, but the circumstance is one 
in which they must be given the constant attention 
of the operating department and the best possible 
maintenance in the shops if their cost of maintenance 
is to be kept within the bounds of good economics. 


Why Gild the Lily? 


Diesel-electric locomotives have so many inherent, 
widely diversified and fundamentally important ad- 
vantages that it is difficult to understand why even 
enthusiastic proponents of this type of power find it 
necessary to make unusually broad claims. It ap- 
pears that this has been done in one committee re- 
port and its discussion at the annual meeting of the 
American Association of Railroad Superintendents, 
held June 13 to 16 at the Hotel Stevens, Chicago. 
This committee was asked to compare the advan- 
tages of spreading Diesel power over preferred runs 


on an entire railway system versus grouping the 
locomotives for complete Dieselization of a single 
division or subdivision. The conclusion reached was 
that the latter would produce greater economies, even 
though the ratio of replacement of steam by Diesel 
power was thereby reduced from four to one to two 
to one. 

The report pointed out that with complete Diesel- 
ization of a division, only two types of Diesel power 
are required, whereas with steam power, seven types 
are necessary. There was also the case of one almost 
fully Dieselized railroad division of 950 miles where 
165 steam locomotives in 1940 have been replaced by 
100 Diesel units used in mutiples of one, two and 
three. Steam power on this division averaged 9,000 
miles a month in passenger service, 6,000 miles a 
month in freight service, and 300 hours a month in 
switching service. With Diesel operation, these fig- 
ures increased to 17,000 miles, 9,000 miles and 720 
hours. 

In listing other advantages of Diesel operation, 
however, the report mentions potential economies by 
the elimination of fueling and watering stations, 
water-treating plants, and locomotive wash racks. 
These are not complete savings. Diesel locomotives 
must stop after about 450 miles to take on fuel oil 
from more or less elaborate facilities, installed at ap- 
preciable cost; water, though relatively limited in 
quantity, is required for train heating and some- 
times actually limits the length of a run under ad- 
verse winter conditions. While the volume of water 
requiring treatment is much less than with steam 
operation, the complexity of the problem and of the 
treatment required are actually greater. While wash 
racks at enginehouses may not be needed, Diesel 
locomotives must still either go through car-washing 
machines, or be hand-washed. 

The report indicated that further economies can 
be realized by the standardization of Diesel spare 
parts. This has been a highly controversial subject 
especially with respect to trucks, truck parts and 
connections between units which often are not inter- 
changeable. Constant improvements in the art of 
Diesel locomotive building frequently result in vari- 
ations in engine parts from the same manufacturer 
for different engine models and there are four major 
builders and numerous smaller ones in the field. 

Diesel power has so thoroughly established itself 
as a facility having exceptional advantages from the 
operating man’s standpoint that transportation rep- 
resentatives may be forgiven for having a decided 
leaning toward the Diesel. As more and more units 
go into service, particularly on roads that are com- 
pletely Dieselized, it must be remembered that the 
average performance will gradually become the ac- 
cepted measure. This may be an opportune time to 
call attention to the fact that reports of this kind 
should deal with both the average performance and 
the special cases of an individual road or division. 
There’s a lot of difference! 
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CAR INSPECTION AND REPAIR 


soo Line Builds 


All-Welded Gondolas 


To Minneapolis, St. Paul & Sault Ste. Marie is now 
constructing in its shops at North Fond du Lac, Wis., 
200 general service all-welded gondolas. Plans for 
this construction program were originated early in 
1948. The cars are being built in a well-lighted and 
well-ventilated shop on a production system, and, 
in order to obtain the utmost in utilization from tools 
and welding machines, construction is carried out 
during three shifts, the present rate being approxi- 
mately 215 cars a day. 

Overhead cranes are used to handle material and 
assemble cars. Materials are stock-piled in con- 
venient locations and transported by means of lift 
trucks and Chore Boys. 

The cars are general-service drop-bottom gondolas 
of 50-ton nominal capacity—41 ft. inside length; 
1,905 cu. ft, capacity level full. Each car has 16 
drop doors—8 on each side—4 doors being oper- 
ated from each corner of the car. 

Fabrication of parts for the underframes was 
started as soon as steel plate and other raw materials 
were received. Parts were flame-cut on a newly in- 
stalled Oxweld CM-23, 8l-in. capacity, flame-cutting 
machine. Portable CM-16 cutting machines were 
used for fabricating smaller parts. 

There are approximately 300 flame-cut parts on 


* Supervisor, freight car department, Soo Line, Minneapolis, Minn. 
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each car. From the time fabrication was started, 
the large cutting machine was used on a three-shift 
basis. On many of the small parts, five blowpipes are 
used at one time on this machine. Although no 
stack-cutting is done, templates are used as much as 
possible, in order to permit continuous cutting across 
large plate areas. By avoiding stack-cutting, set-up 
time is shortened. As shown in one of the illustra- 
tions, two nozzles per blowpipe are used to trim the 
edges on side stakes. While cars are being assembled 
considerable manual flame-cutting is done, such as 
trimming ends, cutting slots and other openings in 
center sills. 

Only the end and side-sheet connection angles, 
side stakes, and outside side sills are hot formed—all 
other parts being pressed cold. All dies used were 
manufactured in the shops at North Fond du Lac. 

The majority of the parts being welded are of low 
carbon open hearth steel —A. A. К. specifications. A 
few parts such as the coupler strikers and rear draft 
stops are of alloy steel. 

Ninety-eight per cent of all welding is down-hand, 
which not only expedites the work but, because it is 
a more simple and efficient operation, affords better 
welds. 

For the first operation, two center sill channels are 
placed on metal horses while the rear draft stops 
and front lug castings are applied and welded. The 


Center-sill jigs where plates, coupler parts 
and door hinges are welded in place 


channels are then placed on a Unionmelt jig and, by 
means of air cylinders, are pulled and clamped in 
place with the required amount of camber. Sub- 
merged-arc automatic welding is performed with one 
Unionmelt UE head on a CM-37 carriage. The car- 
riage and welding head are mounted on a 50-ft. 
track. The latter is mounted on swivel arms, held on 
columns attached to the center sill welding jig. If it 
is necessary to move the jig and welding machine 
track, the entire set-up may be moved as a unit. 
The melt recovery unit is located on a platform 
just above the welding machine. The vacuum type 
recovery unit recovers and reclaims surplus melt 
material. Current for automatic welding is supplied 
Ey two 600-amp. capacity d. c. generators operating 
in parallel. Automatic welds are made with ?4, in. 
No. 36 rod and No. 90 melt. For most work, 825 
amp. at 32-volts is used. With only one automatic 
machine and carriage, it is possible to weld bolsters, 


Jig for automatic welding of underframe cross-ties 


Jig for automatic welding of bolsters and cross bearers 
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One of the master jigs for under- 
frame assembly by down hand welding 
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Left: Automatic welding of H-beam to the top of the center sill—Right: Weld- 
| | ing bulb angle to side sheets—Blow pipe precedes welding— Note the melt buggy 


cross-ties, cross bearers, center sills, and sides—an 
arrangement found to be the most economical that 
could be devised for automatic welding. 

To speed up the welding of underframe members, 
such as bolsters and cross-ties, consideration was 
given to the design of holding jigs so that all parts 
would be uniform and could be tack-welded in place 
before final welding with the automatic welder. 
Copper back-up bars are used, and a series of springs 
hold the copper bar firmly against the parts to be 
welded. 

In welding the edges of the Z-bar center sills, full 
penetration is obtained. It is important that, during 
welding, there be no excess metal at this weld, which 
would prevent obtaining a close fit between the H: 
beam and the center sills. While the Z-bar center 
sills are still in the jig, the H-beam is placed in 
position with clamps operated by air; then welded 
automatically with a 5¢-in. fillet weld on each side at 
the base. The procedure is the same as that used n 
welding the center sills. After the welding is com 
pleted, air is admitted to all cylinders and the clamps 
unlocked. Air is admitted to two cylinders which 
raise the welded center sills and H-beam off the jig: 

The next operation is to place the center sills : 
the positioning jigs, which may be turned to hold the 
work in any position for welding. In these Jigs, 
hinges, draft lugs, strikers, brake lever ирон 
air brake equipment brackets are applied and t i 
Draft gears and draft gear yokes are instal е 
draft gear carrier irons applied and secured W 
bolts. Impact wrenches are used to tighten me 

The center assembly is now ready for the m n 
jigs—three of which are used. After the aine 
are in place, the body bolsters, cross ig jig 
bearers, and side members are placed in e 
and clamped. After these parts are m pea ri 
entire underframe assembly is tack-wel г qum 
the master jig is still on the floor, side sta i 
and ends are placed in position and pace bor 
possible down-hand arc welding is сотр ё 
the master jig is placed in the positioner. 


This positioner is a shop-fabricated device that 
permits the master jig containing the entire car 
assembly to be turned to any desired position so that 
final welding may be performed down-hand. The 
entire assembly mounted in the positioner may be 
turned by means of gearing and an air motor at- 
tached to one end of the positioner. 

After all welding has been completed, the car super- 
structure is lifted from the master jig and placed on 
its trucks. Operating shafts and door chains are ap- 
plied, and the car is then moved to another building 
where the hand brake, train-line pipe, and air brake 
equipment are applied. The car is then moved to an- 
other location on the same track, where safety ap- 
pliances are attached by means of riveting. Finally, 
the drop doors are applied, and the car is weighed 
and moved to the paint track where it is sandblasted, 


painted, and stencilled. 


Straightening 
Sides on Gondola Cars 


The Elgin, Joliet & Eastern shops at Joliet, Ill. 
use a straightening device for gondola car sides 
which corects either inward or outward bulges. 
The four essential parts of the device are (1) a 
vertical plate with a series of holes, (2) two legs. 
which when the vertical plate is in the center of its 
travel, are about 60 deg. to the vertical plates, (3) 
the necessary guides for restraining the vertical plate 
and one end of each leg to vertical motion and the 
other ends of the legs not attached to the vertical 
plate to horizontal motion, and, (4) a chain to sus- 
pend the straightener from the crane. The ends of 
the legs opposite the vertical plate are connected to 
members with two pairs of jaws. One pair contacts 
the inside of the car sides for outward forcing of the 
car sides; the other contacts the exteriors to force the 
car sides in. 

After the bent portions of the side sheets are 
heated by a torch to a mild red, the straightener is 
set in place across the top angles of either car side 
with the overhead crane. When the sides have been 
bulged outward the straightener is positioned with 
the legs sloping upward as shown in the illustration. 

pair of jaws, one on each extremity of the cross 
bar, fit on the outside of each car side. These jaws 
are attached to the outer ends of the legs through a 
member which slides horizontally in the main cross 
bar. Thus, as the crane is raised, the upper ends of 
the legs are raised and the lower ends drawn to- 
gether. This moves the jaws toward each other and 
corrects any outward bulge in the side sheets. 

If the sides have been bulged inward, thus re- 
quiring forcing outward, the straightener is set in 
place upside down to the position shown in the illus- 
tration, and the crane attached to the other end of the 
vertical bar. A second pair of jaws then fit inside 
the side sheets. Raising the crane with the straight- 


The gondola side straightener in position 
for forcing outwardly bulged car sides in 


One end of the side straightener showing 
how the leg connects to the crosshead and 
the crosshead to the inside pair of jaws 


ener in the new position then forces the far ends of 
the legs outward, and this force is transmitted to the 
inside jaws to force the inwardly bulged portions of 
the sheets outward until the entire side is straight. 
The main cross member is made up of two lengths 
of steel plate 1 in. by 5 in. joined 214 in. apart at the 
bottom to a third length by arc welding to form an 
open-top box section. Two slots 134 in. by 10 in. are 
cut in each of the two sides on each end to accommo- 
date two crossheads, or sliding members. Each of 
the two crossheads is made from two 114-in. bolts 
jointed together near the ends by a 14-in. long sec- 
tion of Min, plate. Each bolt slides in its own 
slot, giving the crosshead a total travel of 10 in 
the length of the slots. One end of each leg H 
joined to its crosshead by the inside bolt fitting 
through an eye in the end of the leg. The other end 
of the crosshead is joined to the two types of jaws 
ee pui in and the other for pushing out 
The vertical member is made from plate 1/ ; 
4 in. It is joined to the ends of the bli 
rivets. Ап opening is cut in the center of the boton 
plate of the main cross member to permit the ver. 
tical member to move up and down with respect to, 
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the cross member. Holes 114 in. in diameter are 
drilled in the vertical member every 21% in. to keep 
the various parts of the straightener from moving 
while it is being transported. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. 
Mechanical Division renders decisions on a 
large number of questions and controversies 
which are submitted from time to time. As 
these are of interest not only to railroad 
officers but also to car inspectors and 
others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Responsibility for 
Buckled Center Sill 


Baltimore & Ohio box car 177518 arrived home 
carrying Norfolk Southern information card dated 
May 20, 1946, showing center members bent in ex- 
cess of 214 in. when received from the Atlantic Coast 
Line. The B. & O. requested information from the 
N. S. showing how damage occurred in fair handling, 
or in lieu thereof, defect card to cover. The request 
was denied as the N. S. claimed the A. C. L. de- 
livered the car to them on April 19, 1946, with 
defective sills. They further stated exceptions were 
taken by their inspector, and arrangements were 
made to move the car to destination in order to save 
time and expense transferring lading. This arrange- 
ment, they claimed, was made with the understand- 
ing that the A. C. L. would accept the car back with- 
out any exceptions, and as they contented it was an 
А. C. L. responsibility, they did not handle with the 
B. & O. in accordance with Rule 120. The B. & O. 
then handled with the A. C. L. who claimed there 
was no record of exceptions taken by the N. S., and 
as they found no record of any Rule 32 condition 
while the car was in their possession, they also de- 
clined to furnish the B. & O. any protection. The 
A. C. L. further stated damage was found upon ar- 
rival by the N. S. inspectors and would be owner's 
responsibility in accordance with Interchange Rule 
44, Note E, the car having been set off on the inter- 
change track and without switching occurring prior 
to damage. 

The B. & O. stated that they received the car with 
an N. S. information card showing two bent sills, 
and that they requested the N. S. to show how the 
car was damaged in fair service or to issue a defect 
card to cover. The N. S. declined any responsibility, 
stating that they returned the B. & O. car to the 
A. C. L. in the same condition they received it. 
Correspondence failed to obtain any information re- 
quired by Rule 44, except an A. C. L. statement that 
there was no record of any Rule 32 condition and 
that defects were owner's responsibility as per Rule 
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44, Note E, the claim being based on the fact that 
the damage was discovered upon arrival before any 
switching was done. At this point the B. & O. pointed 
out that conflicting statements were made regarding 
exceptions taken, and that the damage was not dis- 
covered upon arrival at the interchange point. The 
А. C. L. advised the B. & О. that they had corre- 
spondence with the N. S. covering the B. & O. car 
which was delivered to the N. S. and no exceptions 
taken. When the A. C. L. received the car back and 
attempted to give it to the Norfolk & Portsmouth 
Belt, that line refused to accept it without an in- 
formation card. This was furnished by the N. S. 
even though they claimed that the A. C. L. had 
previously delivered the car to them in defective 
condition. The B. & O. felt that the reference made 
by the A. C. L. regarding damage discovered upon 
arrival on the N. S. did not agree with other А. C. L. 
statements about “No record of exceptions at time 
of delivery." The B. & O. also felt that another 
statement regarding a car inspector's signature on 
the information card discovered on arrival and such 
card issued months after the protest did not agree 
with the N. S. inspector's report that the damage was 
discovered before switching. The N. S. trainmasters 
report also indicated that a switching move was in- 
volved, and therefore the B. & O. considered Note F 
of Rule 44 and Section I of Rule 4 applicable. They 
also considered that the А. C. L. statement that no 
Rule 32 condition was involved did not conform to 
Interpretation I of Rule 44. 

The A. C. L. contended in their statement that the 
car had traveled 444 miles over the N. S. and two 
other lines from the time it was delivered by the 
А. C. L. to the N. S. until returned to the А. C. L., 
and that it was doubtful that the car would have 
been permitted to travel this distance if the center 
sills had been buckled. The A. C. L. had no per- 
manent record of any agreement with the N. S. that 
the car was damaged when delivered to the N. S. and 
that the A. C. L. would take the car back. In its 
statement, the N. S. reiterated the claim that the 
buckled center sills were discovered upon delivery 
of the car by the A. C. L., and that there was an 
understanding between the joint A. C. L.—N. S. in- 
spector and an N. $. inspector that the A. C. L. 
would take the car back with the buckled sills with- 
out the N. S. being held responsible for the condi- 
tion of the car. 

In a decision rendered November 11, 1948, the 
Arbitration Committee considered the Norfolk South- 
ern responsible and that the N. S. should issue a de- 
fect card to cover all Rule 44 damage. Case 1829. 
Baltimore & Ohio versus Atlantic Coast Line and 
Norfolk Southern. 


Evidence Required to 
Sustain Open-Flame Damage 


At various times during 1946 and 1947 six asphalt 
cars were delivered to the General American Trans- 
portation Corporation by the Kansas City Southern 
with from 8 to 20 sq. ft. of paint and stenciling 
damaged, and with one steam-jacketed outlet chamber 
broken on each car. The K.C.S. refused to issue 


defect cards, claiming that their investigation devel- 
oped that open flame was not used in unloading. 
The car owner's contention was that an open flame 
was used as the defects were the result of fire damage, 
and that a defect card should be issued as per Rule 
32, Section (10) (k) and the note following. 

The owner signed the preceding agreed statement 
of facts under protest; their original statement of 
facts included the words, “account fire damage,” after 
the broken outlet chamber in each case. The K.C.S. 
refused to sign such statement as their signature 
would be an agreement that they delivered the cars 
with fire damage. The owner submitted an affidavit 
from one of its representatives together with copies 
of a formal request to the K.C.S. who, the owner 
stated, did not take exceptions to the fact that the 
cars were not fire damaged or that the claim was in 
order. The owner did not agree with the K.C.S. 
position that high steam temperatures caused the 
center sill paint to break down, giving the appear- 
ance of an open flame being used, because the cars 
were not unloaded in extremely cold weather. The 
owner further felt that this condition would have been 
experienced long ago, if it existed, and that the cars 
have ample coil heating lines to unload asphalt with 
saturated steam. The owner cited a case in which 
damage was assumed by the handling line even 
though the parties unloading the car stated that open 
flame was not used. The owner contended that pres- 
ent rules provide that when a car bears evidence of 
open flame and paint and stenciling are damaged. 
defect cards should be issued which include the 
steam jacketed outlet nozzle directly associated with 
other cardable defects as per Rule 32, Section (10) 
(k) and the note following. 

The K.C.S. stated that they handle a great number 
of asphalt cars, and that where open flame was 
found to have been used, protection was furnished 
the car owner. On the six cars in question, no such 
evidence was found, and the defects must have de- 
veloped from other causes. The cars were loaded 
with a very low grade of asphalt which requires a 
high temperature for liquefaction, and before each 
shipment the heater coil system is tested. Any dam- 
age would, therefore. occur on the trip previous to 
the date of claim. The cars are in severe service; 
temperatures up to 750 deg. F. have been necessary 
to unload. This has processed the asphalt into coke, 
and it has been necessary to chip the coke from the 
tank and heater sides before reloading. The sudden 
change from sub-freezing temperature to 750 deg. 
could crack the cast iron outlet chamber, or it could 
have been cracked from causes other than an open 
flame and properly charged to the car owner. The 
K.C.S. produced statements by those responsible for 
the unloading in each case to the effect open flame 
was not used. The cars were received on the K.C.S. 
at points where interchange inspectors are located, 
and there was no record of fire damage when re- 
ceived. The K.C.S. contended that Rule 32 Section 
(10) (k) states that handling line is responsible only 


when open flame is used,—not merely “evidence” of. 


Arbitration cases 1494 and 1757 covered cases where 


paint was missing, and in each case the owner was 
responsible. The K.C.S. thought the case similar to 
No. 1720, since there is no positive proof that an open 
flame was used and since the unloading parties stated 
that an open flame was not used for unloading. 

In a decision rendered Nov. 11, 1948, the conten- 
tion of the car owner was not sustained as there 
was no conclusive evidence that damage to the cars 
was the result of an open flame to facilitate unload- 
ing. Case 1830, General American Transportation 
Corporation versus Kansas City Southern. 


Jib Crane For 
Passenger Car Work 


A iren jib crane, located just outside the 
San Bernardino, Calif, passenger car shop of the 
Santa Fe is shown in the illustration, being used for 
various heavy lifting operations and also relatively 
light work such as the application of roof-mounted 
air-conditioning units in passenger cars, as shown. 

This jib crane is supported from a stiff-leg steel 
frame mounted in heavy concrete blocks set in the 
ground and having a 30-ft. vertical mast with two 
legs spaced about 90 deg. apart. The mast is a 15-in. 
I-beam, also the boom which is 22 ft. long and hinged 
to the mast at a point about 22 ft. above the ground. 
The boom is equipped with a 6,000-lb. pneumatic 
hoist, giving it capacity to handle any loads up to 
this amount with safety. 


Jib crane and pneumatic hoist used to apply 
air-conditioning-unit in passenger-car roof 
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SHOPS AND TERMINALS 


Tool Room 
And Tool Crib 


All tools for the Northern district of the Southern 
Pacific are made and hardened at Sacramento, Calif., 
general shops also special tools for other points on 
the S. P. system. An average of 1,150 tools per 
month are made and hardened at the Sacramento tool 
room. 

Various types of tool steels are used consisting of 
high speed, hot work and various grades of carbon 
tool steels. High speed steel is used for tire and 
wheel-forming tools, milling cutters, reamers, taps 
and various other tools. Hot work steel is used for 
forging machine dies, headers and inserts, also hot 
work shear blades. i 

Carbon tool steels are used for taps, reamers, 
pneumatic tools and chisels, rivet sets, punches, shear 
blades and certain forging machine dies and headers. 

All hardening is done in a separate department 
which is modern and well equipped for handling all 
types and sizes of tool steels. An interesting feature 
of this department is that the hardening furnaces and 
quenching tanks are arranged in two fractions of a 
circle to reduce time of handling from furnace to 
quenching tanks. 

There are three electric furnaces, one electric air 
—draw oven and one electric salt bath all thermo- 
statically controlled. There are four quenching tanks 


Tool crib in machine shop 
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30-in. milling cutter grinder 
in Sacramento shop toolroom 


all equipped for controlled heating and cooling. An 
electric overhead traveling one-ton crane is used 
for handling heavy parts. 

All hardening is done in a controlled atmosphere 
which is prepared in a special gas generator using 
charcoal. The gas is pumped under a slight pressure 
to all furnaces and consists of approximately 30 per 
cent carbon monoxide (CO), 16 per cent hydrogen 
(H,) with the balance consisting of nitrogen (N.) 
The carbon dioxide (CO,) is kept below 0.5 per 
cent by making daily analysis. 

All furnace doors are equipped with a flame cur- 
tain to exclude outside air when the door is open. 

Also in this department is an Olsen Brinell hard- 
ness tester as well as a Rockwell machine and daily 
checks are made for control of hardness. The Inger- 
soll cutter grinder, illustrated, is used for the quick 
and accurate grinding of all milling cutters up to 
30 in. in diameter. 

In line with the general modernization of the Sac- 
ramento machine shop a modern tool crib was 
recently installed, as illustrated. This tool crib is 
unique in a number of respects, primarily its large 
capacity in a small space, orderliness and ease of 
locating any desired small tool. 


The average tool crib in a railroad shop is often 
a place for collecting dirt, has little system, and in 
the former design at the Sacramento machine shop 
occupied an area of 600 sa. ft. In the present im- 
proved design, the area has been reduced to 280 sq. 
ft. with the same number of tools as were kept in 
the old crib. This has been accomplished by install. 
ing a series of metal drawers, 18 and 24 in. long 
and mounted on four rollers per drawer for ease 
of movement. 

There is a correct place for every tool, yet looking 
into the crib not a tool is exposed. In general, small 
tools are kept in the upper drawers 2 in. or more 
deep and larger tools in lower drawers, some of which 
are 12 in. deep. An efficient tool checking system in 
conjunction with convenient removable index cards 
enables the attendant in this tool crib to find all small 
tools readily and know just who is using them in the 
shop. 

Painted in colors of green and aluminum, the tool 
crib has a pleasing appearance, both inside and out. 
It has proven so successful that other tool cribs 
throughout the shop have been built along the same 


lines. 


Hollow Drill To 


Remove Test Specimens 


A hollow drill made by silver-soldering carbide tips 
to a used piece of piston rod is employed to remove 
circular specimens of metal for testing purposes at 
the Marshall, Tex., shops of the Texas & Pacific. The 
three tips are set to drill out a cylinder section 1 1/16 


Hollow drill to remove test specimens uses water as a 
medium for cooling and for washing away shavings 


in. solid in diameter, with the cutting tools being 
set for clearance by relieving on the back inside. 
Coolant water is fed to the tips for cooling and to 


wash away the shavings. . 

The coolant water is fed to the hollow drill through 
a 36-іп. pipe which carries the water to a chamber 
iuside a brass collar; the drill turns inside this 
collar while the collar remains stationary. The collar 
is about 3%% in. in diameter and has an internal 
3%-in. groove cut in the inside circumference. The 
water enters this groove directly from the feed pipe 
and is distributed to three J4-in. ports. It emerges 
from the three 14-in. ports just below the collar and 
is forced down the inside surface of the drill. The 
coolant is retained within the chamber while the 
drill is revolving about the collar by two bronze 
piston rings of the same general design as is used 
in automobile pistons and located on each side of 


the 3$-in. groove. 


Maintaining 
Air Compressors* 


Air compressors should be overhauled at some gen- 
eral shop on the railroad, a record of repairs kept in 
book form and a metal tag appliaed to the side of 
each compressor to show the serial number. Com- 
pressors returned to the shop for general overhauling 
should be thoroughly cleaned in boiling lye or some 
other suitable chemical. Care should be taken when 
removing piston rod nuts not to damage the end of 
the rod. When pulling air heads from pistons a spe- 
cial puller should be used; under no circumstances 
should a sledge hammer be used on the end of the 
piston. 

When stripping a pump, care should be taken not 
to damage the reversing rod or valve. Parts being 
placed in the basket to be put in the lye vat should 
be handled carefully to avoid damage, with special 
care given to pistons as the rods and ring grooves are 
easily damaged. After overhaul air compressors 
should be put on a test rack and pass tests recom- 
mended by the brake company. 

When cylinders are ground all four lugs must be 
in line to make a bearing. A special gauge should be 
provided for all pumps and should be used. 

Machining Piston Heads and Rods—When fitting 
piston heads to cylinders the following tolerances 
must be allowed: Pistons up to 10 in. in diameter to 
be turned .001 in. per in. of diameter smaller than 
the cylinder; on pistons above 10-in. diameter, a flat 
.010 in. smaller in diameter than the pistons should 
be allowed. 

Ring grooves in pistons should never be filed. The 
piston rods should be ground at each overhauling, 
and condemned when 144 in. smaller in diameter 


than original size. 
Air piston heads that do not require pulling down 


.* A report presented at the 1948 annual meeting of the Air Brake 


Association, Chicago. 
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Giviwemss s: 


on the rod before touching the shoulder should be 
renewed. 

All pistons should be kept standard length, and the 
taper fit should not be machined. The final fitting 
of piston heads and rods should be checked for 
length and no clearance allowed. All heads should 
be line-and-line with the cylinder faces. 

Repairing piston rods by welding on new ends or 
building up taper fits should be prohibited. 

Tappet plates on steam piston heads must be ex- 
amined for looseness and to see that the reversing rod 
hole is not worn enough to mutilate the button on a 
new rod. 

Machining Cylinders—All cylinders should be 
ground (trued up only) and scrapped when 24 in. 
over original diameter. Cylinders must be mounted 
on a center piece and set up on a Micro-grinder to 
face before grinding. No grinding of a single cyl- 
inder should be permitted. Related cylinders on the 
same pump should not differ from than 1% in. in 
diameter. The related diameter of a new pump con- 

rols these limits. 

When grinding cylinders the counterbore must be 
maintained standard, and the stuffing boxes cleaned 
up to assure alignment. If stuffing boxes are loose or 
the threads bad, remove the dowel pin, tighten and 
relocate the dowel pin at a new spot. 

By-pass ports in the low-pressure steam end of 814- 
in. cross-compound compressors must be maintained to 
standard dimensions as follows: Length 2 in., width 
5h in. th 34, in. 
edes ical be removed from the center 
piece and new gaskets applied when a compressor 
gets а general STEPS This to be done before 

i ound. 
ош р оар boxes are applied, the rod fit 
i V.o in. larger than the rod and 

ortion should be 42 g 
T аа when Мв larger than the rod. The 
кийп box glands should be a sliding fit on the rod 
and 145 in. smaller than the stuffing box. шш 
boxes and stuffing-box nuts having defective threads 
or lugs should be renewed. . | | 

The standard draw on taper piston, dimensions 
between heads, and draw on pistons is: 


Standard dimen. Min. Dim. : 

Туре ot Draw, in. between heade, in. betw. heads, in. 
e Lu 16-5/16 16-9/32 
No. 2 AM 1823/32 18-11/16 
No. 6 1732 2111/32 31-5/16 
MAT 3/64 18.11 16 18-13/64 
No. 94 сс 1/32 22-1/16 22.3/65 
No, СС 


i Seats—All valves on the No. 5 
e M oii should have an air valve lift of 
type "s On the 815 CC, the 914 and the 11-in. the 
Ki is 365 i all valves. | 
a s ee should be a good fit in the 
threads, with the slot not exceeding W% in. in width. 
p ndard lift gauge should be used on all valves 
Ж ке gauge checked weekly. Always adjust the 
val lift on the wing valve boss, and not by machin- 
in S hs stop in the chamber cap or cylinder. 
UN air valves should be applied when wings on 
val es become 142 in. smaller than the seat or the 
tne will roll and pound the seat out of shape. 
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Upper valve caps should have a light bearing on 
valve seats to act as a check to prevent the valve seat 
from working loose. Lugs on caps should touch the 
seats. Threads on valve seats, valve cages, tap screws 
and caps should be coated with graphite and oil 
before being screwed into place. Special reamers 
should be used on upper valve seats instead of re- 
moving seats. The seats should be renewed when 
worn too low to take a standard wing valve. 

Fitting Rings—Rings should be fit to a hand turn- 
ing fit in the piston groove, and condemned when 
width is .005 in. smaller than the groove. When ring 
grooves in pistons are worn, the grooves should be 
trued up to .006, .012 or .018 in. oversize widths for 
standard oversize rings furnished for these sizes. А 
file should never be used on sides of ring or in ring 
groove. Oversize rings must not be used in cylinders. 

Steam and Air Heads—On No. 2, No. 5 and No. 6 
steam heads the bushings should be renewed when 
worn over 149 in. The piston rings shoulid fit to the 
cylinder walls with .003 in. clearance between the 
ends. 

Careful attention should be given to threads in the 
pipe connection to the heads. Reversing valve bush- 
ing caps should be ground in when copper gaskets 
are not used. 

A standard condemning gauge furnished by the 
manufacturer should be used on reversing rods for 
wear. The shoulder and the button on the end of 
the rod should be examined carefully before appli 
cation to the compressor. 

With cross-compound compressors, the large pis 
ton bushing, the small cover bushing and the new- 
style piston valve bushings should be renewed if 
worn more than М in. larger than standarl. Care 
should be taken to see that the small cover bushing 
is aligned in the other bushing. After putting the 
main valve in the long bushing, the small cap should 
be applied, putting the valve in the bushing before 
applying the small cap. When new bushings are 
applied, or if old ones contain enough stock, ream- 
ers equipped with guides should be put through them 
to insure correct alignment. | 

Reversing valves should be scrapped when the dis- 
tance between the reversing rod groove and the valve 
seat is 14 in. less than standard. Reversing valve 
bushings should be carefully examined and renew 
if necessary, using faced and repair-size valves when 
necessary. 

The combined wear of the reversing valve e 
and its bushing seat should not exceed жіп. 
combined wear exceeds this, the next repair S7 
of valve should be used. Reversing valve rod p 
ings should be renewed when they are .008 in. iil 

on a new rod, and the reversing valve rod acte 
cap renewed if worn %4 in. below standard. : 
the reversing valve of an 815-in. cross.compo les 
compressor is worn so that the exhaust cavity 1% 
than 745 in. deep, it should be renewed. ai 

When applying steam heads, tighten all nuts | a 
lightly, then those around the steam ports. nen 
should then be tightened after the pump !* 
test rack and hot. 


QUESTIONS AND ANSWERS 


The question and answer department is included for the benefit of those 
who may desire assistance on problems involving matters pertaining to the 
operation or maintenance of air brakes, Diesel-electric locomotives, steam 
locomotive boilers or steam locomotive practice. Any inquiry should bear 
the name and address of the writer, whose identity will not be disclosed 
unless special permission is given to do so. Anonymous communications 
will not be considered. Inquiries addressed to this publication will be 
referred to the source from which an authoritative answer can be secured. 


Steam Locomotive Boilers 


Grate Supports 


Q.—The grate side frames on our Mikado-type loco- 
motives are secured to the side of the firebox on studs 
fastened into the side of the mud ring. We have con- 
siderable trouble due to corrosion caused by these studs 
leaking. Can this condition be overcome?—A. К. Е. 

A.—Grate side frames on modern locomotives are 
supported on castings which are fastened to the bot- 
tom of the mud ring, thus eliminating the trouble 


ages el 


By George M. Davies 


experienced with grate side frame studs leaking. The 
accompanying drawing illustrates a typical grate side 
frame and ashpan support. The dimensions A, B and 
C may be varied to suit individual conditions. This 
type of side frame support permits the easy removal 
of the grate side frame for inspection of the firebox 


Design of grate side- 
frame support 


Z4 
Mori VAT. 
| ig Drill 


side sheets. A similar design can be adapted to any 
locomotive having sufficient space between the bot- 
tom of the firebox ring and the ash pan. 


Smokebox Netting 


Q.—What is the purpose of the netting in the 
smokebox other than a means of deflecting the sparks; 
does it have any part in the drafting of the locomo- 
tive?—R. I. N. 

A.—The only necessity for the netting is to prevent 
live cinders from going out of the stack. The area 
through the netting should exceed the combined tube 
and flue area, or the flow of gases will be restricted 
with a consequent drop in temperature. A leaking 
blower pipe, or loose front door, can easily start the 
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cinders plugging the netting affecting the gas flow. 
Various arrangements of front ends have been used 
which eliminate the use of netting by providing a 
means for burning the coal without spark emission 
and extinguishing the sparks before they are dis- 
charged from the stack. 


Back Head Brace Rods 


Q.—In computing the number and size of brace rods 
required to support the backhead of a locomotive boiler 
can the tee irons riveted to the backhead for the brace 
rod connections be considered as supporting the back- 


head ?—F.E.K. 

A.—While the tee iron riveted to the backhead 
adds to the strengthening of the backhead, no con- 
sideration is given in computing the number and 
size of the braces required to support the backhead. 
The general practice is to compute the area to be 
stayed by taking a line one inch below the point 
from which the radius of the backhead flange is 
stuck and also two inches from the center of the 
nearest row of staybolts. The area thus enclosed is 
considered as being supported by the backhead longi- 
tudinal braces. The load on the total number of braces 
is equal to this area multiplied by the boiler pres- 
sure. The braces should be as evenly distributed as 
possible and the load on each brace is considered as 
equal to the total load divided by the total number 
of braces. If it is felt that any individual brace is so 
segregated as to receive more than its fair propor- 


tion of the load, it shall be investigated separately 
as to the area it supports. The maximum allowable 
stress per inch of net cross-section area of round, 
rectangular or gusset braces shall be 9,000 Ib. 


Circular Rule for Laying Out 


Q.—1 have had several requests for a circular rule, 
used in laying out work, which I am unable to procure 
in local supply houses. Can you tell me schere these 
rules can be purchased? —E.B.A. 

A.—Circular rules or measuring wheels are not 
listed in the catalogs of the leading tool and instru- 
ment manufacturers; however, a sketch or drawing 
showing the diameter and the graduations required 
submitted to any of the manufacturers should be 
sufficient to have same made on order. 

A circular rule of measuring wheel can be readily 
made, using a thin piece of metal, bevelled to a sharp 
edge and having a circumference of a certain exact 
length, as two or three feet with divisions in inches 
and fractions of an inch marked upon it. 

The wheel is pivoted to a handle and can be 
checked by running same over a line the length of 
which is thus measured exactly. If a graduated wheel 
is not required, a blank wheel of any diameter may 
be used after comparing its circumference with a 
straight line on which the distance to be laid off has 
been marked, noting the number of complete revolu- 
tions of the wheel, and placing a mark upon the wheel 
for the fractional part of a turn left over. 


Steam Locomotive Practice 


Welding Truck Equalizers 


Q.—Is it permissible to repair wrought iron engine 
truck equalizers with еіесігіс-агс welding- The equal- 
izers are the conventional four-wheel engine truck 
equalizers resting on top of the engine truck boxes at 
each end.—F.E.F. 


A.—Broken or cracked engine truck equalizers 
should not be repaired by welding. The use of elec- 
tric-arc welding for repairing these equalizers should 
be limited to building up the worn ends of the equal- 
izer, where they have become worn from contact 
with the truck box, with the amount of wear limited 
so that the equalizer clearances are maintained at 
all times. 


Factor of Adhesion 


Q.—Referring to the question and answer in the 
March issue on the subject of factor of adhesion, I be- 
lieve what Mr. Davies really had in mind in the con- 
cluding paragraph, was that with a greasy or moist rail 
it is necessary to use a higher adhesion factor to detem 
mine the maximum effective tractive force. This would 
be true, but for the following reasons the preceding 
statements may be misunderstood or misinterpreted: 

As the rail head surface becomes impaired through 
grease, moisture or other reasons, the effective ad- 
hesion factor for a given condition of wheel load be- 
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comes less and conversely increases as the rail condi- 
tion improves. 

For example, let us assume that for a given locomo- 
tive, the weight on drivers divided by the rated tractive 
force equals 4: 

(a) If all conditions remain the same except that 
the weight on drivers is increased, this factor will be 
increased accordingly, but if slipping did not occur 
with a factor of 4, the effective rated tractive force is 
not increased. 

(b) On the other hand, if the weight on drivers is 
reduced, the effective factor as well as the rated trac- 
tive force, will be lessened. 

For (a) sanding the rail would increase the effectire 
factor of adhesion, but the rated tractive force would 
remain the same unless the boiler pressure was in- 
creased or some other related change was made. 

For light weight braking ratios of freight cars we 
have always felt justified in using a higher value with 
rolled steel wheels than with chilled iron wheels because 
with the same brake shoes the coefficient of friction 
with the former is less than with the latter. For ex- 
ample, with rolled steel wheels we might go to 75 per 
cent of light weight, whereas with chilled iron wheels 
to avoid the possibility of sliding, the corresponding 
maximum figure (using these two values simply as 
example) would be reduced to about 70. 


For locomotives we have recognized that with a given 
weight on drivers a higher normal factor of adhesion 
is necessary with reciprocating steam ( because of crank 
effect) locomotives than with the constant torque 
straight electric locomotive, actually to make available 
a given maximum rated tractive force. Stated other- 
wise, the straight electric with a given weight on drivers 
is effective at a lower factor of adhesion than reciprocat- 
ing steam and consequently, actually will produce a 
higher rated tractive force.—C.E.E. 


A.—The interpretation given to the question in 
the March Issue was that the writer had indicated 
the factor of adhesion was accepted as being the 


weight on drivers divided by the tractive force and 
was questioning under what conditions a factor of 
adhesion of 4 could become 5 or 6. 

The rated factor of adhesion of 4 is dependent 
upon and affected by the limiting factor of the fric- 
tional resistance or adhesion at the rail. In the case 
of a greasy, moist rail the factor would become 6.66, 
which in turn would reduce the amount of the weight 
on drivers that could be utilized as tractive force 
from 25 per cent to 15 per cent rather than reducing 
the tractive force from 25 per cent to 15 per cent of 
the weight on drivers as stated in the March Issue. 


Schedule 24RL Air Brakes 


RELEASE AND RECHARGE AFTER SERVICE APPLICATION 

Q-819—Is this quick recharge of auxiliary reservoir 
pressure obtained with the graduated release cap in 
graduated release position? A.—Yes, (until interlock 
piston moves down at about 6 lb. displacement reser- 
voir pressure), from the emergency reservoir pipe 2 
to choke R, passage 2a, cavity Z, of the release inter- 
lock slide valve and passage 22 to the release slide 
valve chamber D, which is always connected to the 
auxiliary reservoir by passage 5. 


Q-820—Is the auxiliary reservoir being charged 
from any other source than the emergency reservoir? 
A.—Brake pipe air is flowing to chamber C as in 
release position described previously, and charging 
charge over cock 157. 


RELEASE INSURING 


Q-821—How does the release insuring feature 
function? A.—To positively release the brakes in 
the event that excessive friction prevents prompt 
movement of the service piston and slide valve to 
release position after brake pipe pressure has built 
up in excess of 2 lb. over auxiliary reservoir pressure. 


Q-822—How does this part operate? A.—Refer- 
ring to Plates A, B, and M, this function is provided 
by a release insuring valve 150 which is shown open 
on Plate A. Chamber F on one face of diaphragm 
146 of this valve is connected to brake pipe air 
through passage la, and chamber M on the other face 
of the diaphragm is connected to auxiliary reservoir 
air through passage 5 and a choke. As long as brake 
pipe air does not substantially exceed auxiliary reser- 
voir pressure, spring 151 keeps valve 150 closed, 
cutting off connection between chamber M and pas- 
sage 7, which as shown on Plate B, registers with 
slide valve exhaust cavity А. 


Q-823—What takes place if the slide valve or piston 
shows excessive friction? A.—Should the parts fail 
to move to release position when the brake pipe pres- 
sure exceeds that of the auxiliary reservoir by more 
than 2 lb., the greater brake pipe pressure in cham- 
ber F overcomes the release insuring spring 151, de- 


flects diaphragm 146 and unseats valve 150, Plate A. 
connecting auxiliary reservoir air from chamber M 
to passage 7, thence to the exhaust cavity A. This 
reduces the auxiliary reservoir pressure until brake 
pipe pressure has obtained a sufficient excess to move 
the service piston to release position. 


GRADUATED RELEASE LAP 


Q-824—W hen is the graduated release function cut 
in? A.—When the graduated release cap 12 is in 
graduated release position. 


0-825— hat is the purpose of this position? A.— 
To reduce the brake cylinder pressure in steps, that 
is, to graduate it off. To do this the automatic brake 
valve handle must be returned to lap position before 
the brake pipe pressure has been fully restored. 


Q-826— WW hat will happen if the brake pipe is fully 
restored? A.—The brake will release entirely. 


Q-827—How is this operation initiated? À.— After 
the brake pipe pressure has been increased by the 
initial release so that the service piston and slide 
valve return to release position, (Plate A) a port in 
the graduating valve registers with port Ё in the slide 
valve and seat port 13. Auxiliary air then flows to 
chamber K on the spring side of release piston 110, 
the air now being balanced on each side of this piston. 


Q-828—W ith the pressures balanced, what happens? 
A.—Release piston and slide valve are returned to 
release piston by spring 120, allowing displacement 
reservoir air to flow to atmosphere through passages 
3, За through the cavity in release slide valve and 
exhaust passage 10. 


Q-829— 4: this time how do the brake pipe and 
auxiliary reservoir pressures compare? A.—Brake 
pipe pressure in chamber А on the face of the service 
piston does not increase after the brake valve handle 
is lapped, but auxiliary reservoir pressure is increas- 
ing owing to air flowing from the emergency reser- 
voir through passage 2, choke R, passage 2a, cavity 
Z in the release interlock slide valve 137, passage 22 
and release slide valve chamber D and thence 
through passage 5. 
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ELECTRICAL SECTION 


Radiograph showing construction of different spark plugs 


hailroad X-Ray Laboratory 


Pennsylvania's installation at Altoona has proved its value 
in reducing costs and promoting safety by **quality control" 


IE the maintenance of railway systems, safety 
leads all other factors in importance, and the X-ray 
plays a vital role in insuring that safety. The experi- 
ence of the Pennsylvania, in its Altoona, Pa., Test 
Department, located adjacent to its large manufac- 
turing and maintenance shops, using a mobile truck- 
mounted G.E. 250,000-volt X-ray machine over the 
past 22 months, is proving this fact to managerial, 
research and shop personnel alike. 

In July 1947, with a view to eventual purchase of a 
1,000,000- or 2,000,000-volt X-ray apparatus, the 
company built a concrete structure with walls 18 in. 
thick. Until such time as this unit is obtained, the 
250,000-volt unit is being used to explore all of the 
many possible applications for X-ray in a railroad 
shop. Although presently housed in the large con- 
crete building, it can be moved into the various shops 
for on-the-spot radiography. A special building is 
not necessary for its use, since distance affords ade- 
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quate protection from units of this voltage. That this 
is sufficient can be proven by checking with a Vic- 
toreen pocket minometer, a radiation-counting device. 

Plans for the acquisition of the higher voltage ma- 
chine were motivated by the fact that thicknesses of 
steel in excess of three inches are common in railway 
equipment, and the exploratory work on smaller 
parts with the 250,000-volt unit indicates that X-ray 
can be a great aid in the production of quality con- 
trol of larger structures, as well. 

The 250,000-volt X-ray machine used by the rail- 
road is extremely mobile not only because it is 
mounted on a four-wheel chassis but also because the 
X-ray head can be easily manipulated on a jib-crane. 
The control panel is mounted at the rear in a lead- 
lined cab with sufficient room for the radiographer 
during the exposure. Overhead clearance required 
by the machine is 12 ft. 6 in. When the unit is used 
in the shop, it is necessary to clear an area within 


View showing the ex- 
terior of X-ray labora- 
tory and the 250,000- 
volt mobile X-ray unit 


a 75-1. radius for X-ray protection purposes. Where 
this is impossible, the uncleared area may be pro- 
lected by means of portable lead partitions. 

An ideal darkroom is maintained by the railroad 
for use in radiography. It incorporates thermally- 
insulated tanks in which developing proceeds by the 
standard time-temperature method. When tap water 
is above the developing temperature, a thermostatic- 
ally-regulated cooler brings it down. Unexposed film 
is kept in cabinets, with a switch arranged to turn off 
the darkroom lights when the cabinet doors are 
opened. 

X-ray is used by the Pennsylvania for three pur- 
poses: (1) To guide manufacture of both new and 
replacement parts of railway equipment; (2) For 
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X-raying compression member of freight car side frame 


occasional inspection of used parts whose condition 
is questioned; and (3) As an aid to the Purchasing 
Department in determining the quality of products it 
is proposed to buy. 

The advantage of non-destructive testing methods 
over sectioning is particularly pronounced in the rail- 
road field, where large structures are common. Not 
only is sectioning destructive of what might be a 
perfectly good casting, but it is also time-consuming, 
and many times does not give as complete informa- 
tion. Production runs are rare, and X-ray is used 
primarily as a tool of quality control rather than for 
routine inspection. 

The X-ray unit is operated as a function of the 
Maintenance of Equipment Department, often re- 


Placing film in preparation for X-raying coupler shank 
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Radiograph of worn threaded area of injector part built 
up by brazing 


А 5з-їп. thick boiler weld—Radiograph shows slight slag 


Freight-car side frame set up for X-raying 
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Viewing radiographs 


ferred to as the Motive Power Department, under the 
direction of H. T. Cover, chief of motive power. 
Philadelphia, Pa.; M. A. Pinney, engineer of tests. 
Altoona, Pa.; L. M. Morris, assistant engineer of 
tests; C. H. Dick, lead inspector, and N. L. Klobetanz, 
X-ray operator. This department is a division of the 
Operating Department, along with the Maintenance 
of Way and Structures Department and the Trans- 
portation Department. From the names of these 
organizations, their division of function is apparent. 
However, the use of X-ray is not confined solely to 
the Maintenance of Equipment Department. This 
department is sometimes called upon by other depart- 
ments to provide service. For example, it performs 
investigations of failures of rails for the Maintenance 
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Set-up іп X-raying coupler shank 


A 1\%-їп. cast steel union angle valve showing small 
blowhole 


of Way and Structures Department, and does other 
test and research work for the entire railway system. 

One full-time man has been found to provide an 
adequate "staff" so far in the operation of the X-ray 
apparatus. His salary, the minor cost of films and 
chemicals, and the original cost of the machine and 
building represent the company's total investment, 
initial and current. 

Two of the primary factors which motivated the 
decision to use X-ray were the successful precedent 
of governmental application and the necessity for 
using X-ray in guiding the growing trend toward use 
of welded structures, particularly boilers. 

The role played by X-ray on the Pennsylvania can 
best be understood through the study of examples 
and case histories. 


Case Histories 


The bronze catenary clip is a small. but strategic 
item used as part of the suspension of trolley wires 
in the electrified railway lines. The clip must be free 
of all flaws because it carries a load and is squeezed 
to insure a positive grip. X-ray radiographs show- 
ing up flaws clearly and unmistakably, guided an im- 
proved production process, and made it unnecessary 
to depend on luck, guess-work or destructive testing 
methods. 

When the manufacturing shop wanted to compare 
the results from ‘using split steel molds with those 
from using sand molds, X-ray was employed to check 
for homogeneity in the material and freedom from 
flaws in the pilot castings. Should this study progress 
as planned. it may make possible the use of molding 
methods that are substantially less expensive, yet just 
as effective from the standpoint of safety and service- 
ability. 

The foundry generally casts physical test speci- 
mens, which are subjected to a variety of tests for 
tensile strength, elongation, ductility, еіс. Since a 
casting factor such as faulty gating might cause 
porosity, it is important to use X-ray as a “screen- 
ing" measure, thus saving countless expensive hours 
in the test department on worthless or doubtful 
specimens. 

A reclaimed locomotive injector part was one of 
the first products X-rayed by the Pennsylvania. It 
was considered desirable to insure the solidity of that 


Steel 2 in. thick, electrically butt welded—Radiograph 
shows lack of fusion and penetration 


portion of the part which was to be re-threaded. 
The worn threaded area is brazed before the re- 
threading job is done. Solid, clean, homogeneous 
material is essential in this strategic area, for other- 
wise the casting would leak. X-raying, which was 
done before the machining operation, thus not only 
insured the safety factor originally designed into this 
part, but also saved valuable machining time, which 
might otherwise have been wasted. 

One of the most important applications for X-ray 
for the Pennsylvania—and for other firms using 
X-ray—is an aid in the periodic qualification of 
welders. While X-ray itself is not the determining 
factor in this qualifying procedure, it can be used as 
a screening and confirming method to determine the 
level and type of work done by the welder. The 
X-ray appearance of a weld will show immediately— 
before resorting to time-consuming tests—whether 
or not the weld is satisfactory and will hold up 
under tests. 

Equalizer bars, made of a high grade steel, are 
used in passenger car trucks to transfer the load from 
the car to the wheels. Welding repairs on these bars 
were X-ray inspected to insure that the welding tech- 
nique set up for reclamation is sound, judging by 
results on the pilot lot. 


Construction of rotary steel buffing wheel 
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Steel 2 in. thick, electrically butt welded—Good weld 


Some of the equalizer bars X-rayed at first showed 
voids and check cracks, indicating improper pre- 
heating of the base metal and unsatisfactory cooling 
of the weld metal after welding. By combining mag- 
netic particle and radiographic studies the source of 
the difficulty was corrected. 

Freight car truck side frame castings are an im- 
portant subject for X-ray, particularly in the com- 
paratively thin tension members which carry the 
main load. The Pennsylvania uses X-ray here to do 
control inspection on pilot lots. Errors in casting 
technique are indicated by the location and nature 
of the flaws revealed by radiography. 

Chain links provide another problem for radiog- 
raphy. Only one in. in diameter, they are difficult 
to examine without the use of copper blocking. X-ray 
is used to check on the soundness of gas and electric 
welds and to compare the effectiveness of the two 
types of welds. 

In locomotive boiler welding, or in the welding 
of pressure vessels in general the entire weld is 
radiographed to insure 100 per cent good welds, in 
accordance with the A.S.M.E. code. 

Checking on vendors is a major function of X-ray. 
In one case, the railroad was considering the pur- 
chase of steel rotary buffing wheels from different 
manufacturers. X-ray revealed the manner in which 
the wires were fastened to the core and indicated 
which wheel would be more likely to stand up under 
extensive use. Safety for the operator was a more 
important consideration here than the durability of 
the wheel. 

X-ray showed up porosity and cavitation in the 
body of a one and one-half inch union angle valve 
made of cast steel. Тһе small pilot lot was com- 
pletely X-rayed aíter this condition was found, and 
the casting technique changed to eliminate the con- 
dition. 

Lack of fusion and penetration in the case of welds 
is illustrated in some pieces that are electrically butt- 
welded. X-ray evidence demonstrates several facts 
about welding: (1) Welders’ ability to weld varies 
with time, the type of product being welded, the type 
of welding being done, the welding process used, 
with the condition of the weld metal and parent 
metal, and with the self-application of the welder to 
his work on a given day; and (2) Welding of new 
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items often presents new problems that could not be 
anticipated in advance. Since welding is widely 
used by the Pennsylvania in repair and replace 
ment, a method for insuring the soundness of welds 
with positive, visual evidence is indispensable. Me- 
chanical pencils, spark plugs, and other similar assem- 
blies are some of the diverse items which the radiog- 
rapher checks for the benefit of the purchasing de- 
partment. Wherever large quantity buying is done, 
it is important to know the product thoroughly before 
committing the organization to large sums of money. 
In the case of spark plugs, the soundness of the 
ceramic and the position of the electrical inserts is 
vital. The railroad uses this item in large quantities 
on trucks and gasoline engines employed in mainte- 
nance of ways and structures. 


Problem of Education 


With such obvious advantages from the use of 
X-ray, the question might well be asked, “Why does 
there seem to be a resistance to the use of X-ray in 
certain industries where it has not been made man- 
datory by official regulations?” The answer to this 
question may be found, in part, in the prevailing 
belief among the rank and file that X-ray is a trifle 
too good a method for discovering flaws in products 
which might otherwise “get by.” 

The thinking of Pennsylvania management is pre 
cisely the opposite of this—that X-ray should be em- 
ployed as a tool for *quality control"—that is, for the 
improvement of processes and products, not as a 
means of checking up on John Jones’ work. Think 
ing of this kind invariable leads to the decision to us 


the best possible method of detecting sub-standard 
work. 
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Worm’s-eye view of one of the towers 


Cabinet on the lower platform of one of the towers which 
contains the magnetic switch, the photo-cell relay and a 
manually operated circuit breaker 


LIGHTING 
A Terminal Yard 


Lackawanna photo-electrically- 
controlled installation mate- 
rially improves working condi- 
tions in yard at Hoboken, N. J. 


А FLOODLIGHTING installation in the Hoboken, 
N. J., yards of the Delaware, Lackawanna & Western, 
proved effective in improving working conditions. lt 
is now neither dangerous nor difficult to walk in the 
lighted area of the yard. Locomotive operators can 
see to perform all of their duties without the aid of 
headlights. 

The primary function of the yard is to load and 
unload cars from car floats. It also serves piers, 
coal docks and warehouses. Car floats are loaded 
over bridges which are hinged at the shore end, and 
supported on floats at the water end. The portion of 
the yard which is lighted is that which is included 
within the dotted line in the diagram. 

The lighting units are located on one old tower 
and seven new ones. The new towers are standard 
towers supplied by the American Bridge Company. 
They are made of galvanized angles and no guys are 
required. Nine piles under each tower support the 
reinforced concrete footing. The towers are 100 ft. 
high, and have 8-ft. by 215-ft. platforms with railings 
for protection of the men who replace lamps and clean 
the front glass of the lighting units. There is room 
on each platform for 12 lights, the number actually 
installed on each tower is shown in the diagram. The 
platform is reached by means of three ladders, with 
a landing or platform between the first and second, 
and the second and third ladders. 


‘Lighting Units 


The lighting units on the platforms are General 
Electric 1,500-watt, type L-69, Sports Floodlights. 
They are fitted with general service lamps, and are 
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designed for the lighting of long narrow areas. They 
are light in weight,—the floodlight, complete with 
lamp weighing only 19 lb. The Tufflex tempered 
plate glass cover is spun-sealed to exclude water, dirt 
and insects. The reflector is made of Alzak pro- 
cessed aluminum. 

The socket housing is an aluminum die casting se- 
cured to the reflector housing with clamps and gas- 
keted to exclude dirt and moisture. The opening 
made by removing the socket housing is sufficient to 
permit its reapplication with the lamp in place, thus 
eliminating the need of a removable or hinged front 
door. No focusing is required when lamps are re- 
placed. 

The galvanized, malleable iron base used to mount 
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The yard as seen from 
the east end looking 
west showing five of 
the new towers 


the unit on the tower is attached to the unit by a 
trunnion bracket which allows the unit to be swung 
up, if necessary, for cleaning. No tools are required, 
and when the reflector is swung back, it returns to 
its original position. For lateral aiming, there is a 
V-notch rear sight in the top of the socket housing 
and a blade front sight on ds upper rim of the re- 
flector housing. For the original vertical adjustment, 
there is a degree scale on the mounting trunnion 
which permits daytime adjustment from aiming 
charts. For lighting the area immediately under the 
tower, some of the towers are fitted with a wide 
spread, sealed-beam 300-watt lamp, pointed directly 
downward and mounted at a height of 80 ft. 

The circuit breakers which control the lighting 


Night view from the 
center of the yard 
looking east 


Top: Day view of the car float bridges—Center: Plan of the Lackawanna's Hoboken yard 
showing the location of the floodlight towers—Bottom: Night view of the car float bridges - 
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One of the G.E. type L-69 Sports floodlights 


circuits on each tower are controlled automatically 
by photo-electric relays. The relays are set by trial 
to open and close the circuit breakers with an ap- 
propriate degree of darkness. As daylight passes 
into dark, the circuit breakers on all towers close 
within a period of a few minutes. None of the lights 
has gone into service during dark daylight hours. 

The control equipment is all located in a wooden 
cabinet on the first tower platform. In this cabinet 
are a General Electric, type CR7006 magnetic switch 
with thermal overload protection, operated by a 
photo-cell relay. The phototube itself is mounted in 
a metal housing with a glass window on the outside 
of the wooden cabinet facing the north where it is 
unaffected by direct sunlight. The phototube, which 
is a Type С. E. L-930, operates а Type CR7505-H109 
relay, and the relay in turn opens and closes the mag- 
netic switch. An adjusting knob in the relay case, 
which may be operated by a screwdriver without 
opening the cover, controls the response of the relay 
to varying degrees of daylight brightness. 
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The phototube in its enclosure which is mounted 
on the side of the control cabinet facing north 


Power Supply and Wiring 


Some of the lighting towers are fed underground 
with 440-volt, 3-phase, 60-cycle power carried іп 
Okosheath cable buried directly in the ground. The 
service is carried to a 440-110 volt transformer 
mounted on the tower near the base. The 120-volt 
circuits are carried to the magnetic switch and from 
the switch to the top of the tower in Type ASE 
armored service entrance cable. At the top of the 
tower each lighting unit is protected by a Pyle- 
National, 20-amp., single pole circuit breaker with a 
thermal trip, in a cast-metal, rain-tight housing. 

In locations, where the power may be brought to 
the towers aerially, the source is 2,400-volt, threc- 
phase power. 


Costs as low as five cents 
per  point-per-hour of 
heavy snow were re- 
corded by the New York 
Central for the electric 
heating of switch points 
during the winter of 
1948-49 — The General 
Electric heaters used con- 
sist of a calrod heater 
with a sealed terminal 
housing at each end and 
a rubber-covered cable 
lead—The closing of an 
electric switch at the ap- 
proach of a storm is the 
only manual operation re- 
quired—Cars being 
moved over a switch 
which has been cleared of 
snow by electric snow 
melters 


Removing Pinions 
By Induction Heating 
A means of removing traction motor pinions which is 


fast and easy and which will not damage pinion, 
shaft, or pinion nut thread, is now in use in the Mon- 


Coil and wedge ín place ready for re- 
moval of pinion—Pinion nut has been 
backed off to allow for releasing pin- 
ion without letting it fall to floor 


crief Shops of the Atlantic Coast Line at Jackson- 
ville, Fla. It consists of placing an electric coil or 
solenoid around the pinion, passing current through 
the coil which heats and expands the pinion, while a 
light wedge is driven between the motor housing and 
the pinion to exert a force tending to push the pinion 
off. The time consumed in removing the pinion is 


41% minutes. 


Heating Coil 

The heating coil consists of 85 turns of two No. 6 
glass-insulated magnet wires connected in parallel. 
The coil is wound on a ring made of glass-base 


Melamine supplied by the National Electric Coil Com- 
pany. Insulation between coil layers consists of as- 
bestos tape, impregnated with silicone varnish. The 
current used is 345 amp., at 440 volts, single-phase, 
60-cycles. For a 25-tooth pinion, the inside diameter 


of the coil is 1215 inches. 


Procedure 

To remove a pinion, the pinion nut is first removed 
and re-applied about two turns on the thread. This is 
done to prevent the pinion from falling on the floor 
when it comes off. The coil is then placed over the 
pinion, and the current turned on. After 215 minutes, 
the current is cut off and the heat allowed to soak in 
toward the center of the pinion. After one minute, 
the current is re-applied and the pinion can be 
removed in another minute. 

This timing was developed by means of a pyrom- 


Showing the manner in which a pyrometer 
is used to determine temperature across 
the face of the pinion— Current is turned 
off while readings are taken—Oil vapor 
may be seen rising from the heated pinion 


eter applied to the pinion face. When done in this 
manner, the temperature of the pinion teeth will not 
rise above 300 deg. Е., and heat will not reach the 
shaft in sufficient amount to cause it to expand. Àn 
automatic timing device has been designed, which 
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When the pinion is free, the nut is 
removed and the pinion taken off 


will close and open the circuit automatically to pre- 
vent any inaccuracy of procedure. 

When the heating coil is first applied, the wedge 
is driven between the housing and the pinion. Nor- 
mally a U-shaped wedge is used for this purpose, but 
a light single wedge as shown in the illustrations is 
sufficient. When the pinion is ready to come off, the 
wedge is struck with a hammer. А two-pound ham- 
mer is sufficient. Final release is usually effected by a 
light hammer blow on the face of the pinion. 

The method of using this coil was developed by 
J. C. Foster, electrical department foreman, Moncrief 
Shops, Atlantic Coast Line, Jacksonville, Fla. 


Radio for an 
Industrial Railroad 


Diesel-electric switching locomotives within the 
General Electric Company's Schenectady Works have 
been equipped with two-way radio-telephones to speed 
movement of materials. 

An eight-station radio network has been set up to 
co-ordinate rail movements of about 3,600 loaded cars 
a month on the 25 miles of intra-plant track. Six 
Diesel-electric switchers are now in constant contact 
with the yard office, the foreman's automobile, and 
each other. Station K2XCF, a 50-watt transmitter, 
has been set up on the top of a building which is 
centrally located. 

Mobile equipment is installed on the rear wall in 
the cab of each locomotive, with a speaker, a “push- 
to-talk" hand set, and controls. All of the sets are 
tuned to the same frequency so that every loudspeaker 
reproduces all conversations taking place. This ar- 
rangement is expected to bring about a better under- 
standing of the overall switching operation, to elim- 
inate the possibility of “cutting in" on conversations 
and to enable the yardmaster or foreman to issue gen- 
eral orders, plant officials said. 

In the past, orders for having materials moved were 
phoned into the yard office, and the foreman was 
required to carry the orders in his car to the appropri- 
ate locomotive crews. Because the foreman was neces- 
sarily out of the office most of the time, there were 
delays in executing orders and trouble-shooting was 
slow. Now, orders can be relayed to the train crews 
as quickly as they are received and, if difficulties 
arise, they can be reported to the foreman and cleared 
up at once. 

i -The locomotives, six С.Е. 80-tonners, handle about 
3,600 loaded cars a month over 25 miles of track in 
the 600-acre plant. 


Left: Engineer in locomotive cab talks to dispatcher over new eight-station radio-telephone net- 
work—Right: Dispatcher at 50-watt transmitting station K2XCF sending orders to locomotives 
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Lighter Steam 
Heat Connections 


The Barco Manufacturing Company, Chi- 
cago, has placed on the market a new 
2\-in, steam heat connection for pas- 
senger cars, Diesel and electric locomo- 
tives, which is approximately 30 lb. 
lighter than previous designs, embodies 
all-steel welded construction with un- 
restricted flow, and eliminates heavy 
castings and all pipe threads in the con- 
nection itself. There are only two joints 
or moving points per connection in place 
of the usual four, thus minimizing the 
parts subject to repair and replacement. 
All wearing parts are hardened-steel 
chromium-plated. 

There are only two wearing gaskets per 
connection and these are interchangeable 
on all 2-іп. and 2%4-in. Barco connec- 
tions, thus simplifying stock inventory. 
This is the same type of gasket which 
is reported to have given reliable service 
on railroad equipment for many years. 

The new Barco steam heat connections 
are applied and removed from the end 
valve without dismantling by means of 
either a threaded or a flanged and bolted 
joint whichever is preferred. They are de- 
signed for simplicity and ease of han- 
dling in shops and coach yards. Besides 
light weight and relatively few parts, an 
additional feature is exceptional flexibil- 
ity due to the familiar Barco combina- 


tion swivel and ball-joint construction 
which permits movement in every direc- 
tion. Insulation of the connections is 
optional. If specified, it is effective and 
carefully protected by metal covers which 
assure long life. 

Standard dimensions are 18% in. be- 
tween joint centers and 27% in. between 
the center of the lower joint and the 
face of the coupler head gasket, as rec- 
ommended by the A.A.R., but these di- 
mensions may be varied to suit individual 
requirements. The length of the support- 
spring and the safety-spring arrange- 
ments may also be varied as required. 


Electrode Holders 


Six new electrode holders for the Inert- 
Arc process, one for machine welding 
and five for manual welding, have been 
announced by General Electric's Weld- 
ing Divisions. 

The manual holders are available in 
100-, 200-, 400., and 800-amp. ratings, 
and the holder for machine welding in 
ratings of 400 and 800 amps. 

The new electrode holders for manual 
welding are: a 100-amp., air-cooled model 
with spring-type collets, metal nozzle, and 
gas-tight, heat-resistant gasket; 200-amp. 
(shown in the illustration) and 400-amp., 
water-cooled models with  split-copper 
collets, ceramic nozzles, and gas-tight, 
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heat-resistant gaskets; a 400-amp. model 
with integral water-cooled metal nozzle, 
furnished with tips of two orifice di- 
ameters; and an 800-amp. model fur- 
nished with one electrode assembly for 
each size listed and with three water- 
cooled metal nozzles, one for 94g-in. and 
36-in. electrodes, опе · for ТАв-іп. elec- 
trodes, and one for !4.in. electrodes. 

For machine welding the 400-amp., 
water-cooled electrode holder is furnished 
with one piece of each size of tungsten 
and one set of collets for each size. With 
this holder the electrode may be adjusted 
while welding, and both the electrode 
and collets may be changed without re- 
moving the nozzle. 

The 800-amp., water-cooled holder for 
machine welding is furnished with one 
electrode assembly and nozzle for each 
size of electrode. With this model, too, 
the electrode extension may be adjusted 
while welding. 


Many Purpose 
Cylindrical Grinder 


This grinder was developed for a variety 
of operations. It can be used for small 
manufacturing purposes in large or small 
shops and tool rooms, For these uses, it 
has a capacity of 28 in. between centers 
and will swing 12 in. diameter work, 
The grinder has been made available by 
the Landis Tool Co., Waynesboro, Pa. 
The grinding wheel base is equipped 
with a 12 in. diameter grinding wheel 
powered by a 1 h.p. motor. Self-aligning, 
babbitt lined, one piece steel bearings 
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or is equipped to operate on a standard 
4. or 6-in. I beam. It swivels vertically 
from zero to 17 deg. and will rotate 360 
deg. and is equipped with a conduit tube 
to support the inlet hydraulic hose, or 
electric cable to the portable tool being 
balanced. A safety latch is provided 
which holds the tool at the top of the 
balancing range when production line is 
down or when the air is shut off. This 
latch is released by a convenient release 
knob. 

The standard unit is available in ranges 
of 36 and 42 in., for balancing tools that 
weigh from 10 to 500 Ib. and operates on 
100 Ib. air line pressure. They are built 
to balance a specific weight plus or 
minus 210 lb. to plus or minus 15 lb. on 


larger models. This tool balancer does 


maturely broken and thrown out, keep- 
ing the brush in balance. The flexibility 
of the rubber core enables the wire 
bristles to return upright after each con- 
tact with the brushed surface, 


The flexible, upright wires continuously 
maintain the maximum number of cutting 
points in contact with the work and the 
brush face will hold its position and 
readily conform to uneven surfaces. 

The mounting cushions vibration and 
greatly reduces fatigue to the operator. 
Less vibration offers greater protection 
for tool bearings and arbor shafts. Less 
pressure on the brush results in greater 
speed as there is no slow-down of the 
motor. Due to an almost complete re- 
tention of wire bristles, the rotary wheel 
brush reduces the number of flying wire 


which will absorb thrust load are used 
to support the wheel spindle. A graduated 
swivel base permits swiveling the wheel 
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head for unusual grinding set-ups or for 
truing an angle on the wheel face. 

The headstock has a speed range from 
85 to 483 r.p.m, by rheostat control. 
There are only two revolving parts; the 
motor spindle and the face plate. Either 
live or dead spindle operations may be 
used by moving a lever. Vee belt drive 
is used. The base is mounted on a gradu- 
ated swivel for setting up angle or face 
grinding operations. 

Power traverse is supplied for the 
traverse. Four different speeds may be 
selected from a shift lever on the front 
of the machine. Two speed hand traverse 
is standard; the slow for grinding fillets 
or shoulders, the fast for set-up. For 
taper grinding, the table may be swiveled. 
A scale, graduated both in degrees and 
inches per foot, permits accurate settings. 

A reservoir for coolant with settling 
baffles and a sloping clean-out lip аге 
part of this casting. Other compartments 
in the bed house the electrical control 
panel and traverse drive motor. 

Both the wheel feed and hand traverse 
mechanisms are mounted on pre-loaded 
ball bearings. A full nut with compensa- 
tion for black-lash is used on the wheel- 
base. Both coarse and fine-wheel feed are 
provided. 


Rubber Imbedded 
Rotary Wire Brush 


A rotary wire brush with bristles im- 
bedded or locked in rubber centers, has 
been announced by the Hewitt Rubber 
Div., Hewitt-Robins, Inc., Buffalo 5, N. Y. 

The Rubberlokt brush represents a de- 
parture from the conventional types of 
rigid metal or wooden flange construc- 
tion. The combination of steel bristles 
mounted in rubber has produced a far 
safer brush, one which lasts longer and 
does a better job. 

The Rubberlokt core increases service 
life and eliminates localization of bristle 
fatigue by allowing the wire bristles to 
flex over a gradual arc of their entire 
length. Thus, the bristles are not pre- 


points and offers a safer tool. 

Hewitt is presently producing six, eight 
and ten-in. industrial sizes. The brush can 
be used on either bench or portable tools 
in industries and shops where buffing, 
roughing or finishing with a wire brush 
is a part of the operation. 


Tool Balancers 


In Two Models 


The illustrated tool balancers represent 
one of the latest developments by The 
Platz Co., 20433 Sherwood ave., Detroit 
12. Mich., for industrial production effi- 
ciency. They are designed to meet exact- 
ing requirements of the production line. 

The standard tool balancer shown at 
the right balances a tool left in any posi- 
tion in the balancing range without any 
up or down creep, and can be moved up 
or down with the slightest pressure. With 
the device, the operator is free to pre- 
form an operation, whether in an up and 
down, right and left movement or sta- 
tionary. 

The balancer hangs from a fixed point, 


T 


o 
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not consume апу air, it just uses the 


pressure. 


The adjustable weight tool balancer 
shown at the left, is built for those who 
are undecided on the type or weight of 
tool to be used, or who desire to install 
interchangeable equipment to balanee 
any range of weight. An adjustable pres 
sure valve unit is furnished which allows 
the adjustability to balance any tool from 
10 lb. to a selected maximum weight. 
Balancers are selected to the пеше! 
standard maximum weight as listed in 
increments of 25 lb. from 50 to 40 Ib. 
and in 50 lb. increments from 400 to 500. 


Sliding Bed Gap 
Hollow Spindle Lathe 


Two LeBlond Jathes—the 25/50-in. = 
ing Bed Gap and the 27-in. Hollow Sp 
dle—have been combined into one ™ 
chine with a swing capacity of 60" : 
within a 5-foot-wide fap and a spin : 
hole of 12% in. by the R. K. Leblon 
Machine Tool Co., Cincinnati 8, Ohi. 
It offers the productive capacity of We 
lathes: sliding bed gap, hollow 


cated quick change box 1 
improvements included on this new ^4! 
which also has a gear eto 
heat treated steel gears; 4 алш. е 
permits facing full swing of me n 
hardened and ground steel bed và 
and rear on upper Dee: 
Detachable levers 87€ p 
easily moving the tailstoc e 
bed. Standard accessories 
e available. , 
"The bod on the sliding bed Р у, 
is built in two sections. The P ,. 
is movable on the lower PY 
heavy, coarse pitch ү ЁК 
lower bed keePs both be s үн 
alignment and two heavy са ; 
them firmly in position. Ls 
bed may be adjusted to any р gem 
within the capacity 9. the p p 
On the hollow spind e Ый ind 
mechanism of the lathe 1s D 


» vet 


the spindle hole. The hollow spindle 


headstock, therefore, represents an im- 
portant achievement. All other component 
parts of the hollow spindle lathe are sim- 
ilar in construction and operation to 
LeBlond's standard heavy duty engine 


lathes. 


Ratchet Adapter 


Due to the compact design this new 
adapter, ratchet action is possible in ex- 
tremely limited quarters. Its use with 
any of the 14 in. square drive handles or 


attachments such as speeders, T handles, 
flex handles, etc., increases the versatility 
of the driver selected by converting it to 
a ratchet tool. 

The device, available from J. H. Wil- 
liams & Co., 400 Vulcan st., Buffalo te 
N. Y., is made from alloy steel and is 
finished in bright chrome-plate. Length 
is e in, diameter is 14 in. The 
ratchet-gear has 30 teeth and a shift 
lever reverses action instantly. 


Mist Type Coolant 
Grinder Attachment 


The illustrated attachment offers the dual 
advantages of wet grinding and dry grind- 
ing. Since the only connection with the 
machine announced by The Cincinnati 
Milling Machine Co., Cincinnati, Ohio, 
is the coolant guard, it can be applied 
to any Cincinnati No. 2 Cutter and Tool 
Grinder. It can he readily set up and 
removed when desired to change from 
carbide to high speed or carbon steel 
Cutters, 

The unit consists primarily of a floor 


unit composed of a coolant tank, pump, 
and suction fan; a large diameter flexible 
return tube and a small diameter supply 
tube to the grinding wheel; and a guard 
which completely surrounds all but the 
face of the wheel. 

A thin stream of coolant is directed to 
the wheel. The rapidly rotating wheel 
transforms the coolant into a fine mist, 


but instead of throwing it off on the 
machine, operator and work, it is imme- 
diately returned via the suction tube to 
the coolant tank. Thus a small amount 
of coolant continually circulates on a 
non-stop round trip. 


Hydraulic 
Spring Analizer 


An analizer, hydraulically operated, has 
been placed on the market by Storm- 
Vulcan, Inc. Dallas, Texas. The unit 
measures and tests springs not only by 
comparison but by actual compression 
or tension rate of each spring. In addi- 
tion, the instrument checks for standard 


auto- 
specifications and performance "i 
motive and industrial applications. 


The device measures the rate of com- 
14 in. to 6 in. long or 


pression springs 52 1 : 
tension imus l in. to 22 in. long in 
diameters to 3 in. Rate readings are 
given in pounds of pressure from 0 to 
It is equipped with hydraulic con- 
trolled compellor and resistor heads and 
the instrument base is scaled in inches. 

The analizer permits field testing of 
springs, perfect matching and balancing 
of springs in sets where positive control 


of performance is desired. 


Heating System 
For Refrigerator Cars 


A thermostatically controlled method em- 
bodying an underslung automatic-feeding 
charcoal heater for heating cars carry- 
ing perishable products has been devel. 
oped by Luminator, Inc., 120 North 
Peoria street, Chicago 80. This is manu- 
factured under license from Robert 
Mitchell Company, Montreal. Que. 

Over 5,000 of these heaters have been 
in use in Canada since before the war on 
a manually controlled basis and have 
given excellent service both on the Cana- 
dian National and the Canadian Pacific. 
Some of the American installations con- 
tain a thermostat which eliminates the 
need for manual control on the road. 

The Luminator-Mitchell heater is fired 
by charcoal which is fed into a maga- 
zine of 50 Ib. capacity from which it 
automatically drops by gravity at the 
proper rate into a burning chamber 
which is surrounded by a copper coil 
The copper coil contains ethylene glycol 
anti-freeze solution which is warmed and 
circulated through a Piping system over 
the floor of the car and which returns to 
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the coil in the burning chamber to be 
rewarmed. The chimney arrangement 
and damper controls deliver a balanced 
air intake and air outlet. The difference 
between top and bottom temperatures 
in the car can normally be held within 
about two degrees. 

A thermostatic control has been de- 
veloped for use with the heater. А 
three-way valve adjacent to the heater is 
actuated by a bulb located inside the 
car. When the temperature within the 
car is below that set on the thermostat, 
the flow of warm liquid is from the 
heater through the valve into the car 
and back to the heater. When car tem- 
perature is above that set on thermostat, 
the warmed liquid flow is from heater 
through valve through heat exchanger and 
back to heater. 

With this control the thermostat is set 
for the desired temperature within the 
car and the heater is lighted and refueled 
at approximately 24- to 48-hour intervals 
from the ground outside the car. The in- 
side of the car will remain within about 
two degrees of the indicated temperature 
setting. The air within the bunkers re- 
mains unchanged. 

Aside from the improved servicing con- 
ditions which the underbody heater offers 
as compared with portable bunker 
heaters, it simplifies conversion from re- 
frigerating to heating service, sometimes 
required within the limits of a single trip. 
Instead of the tedious job of chopping out 
the ice remaining in the bunkers, it is 
only necessary to light the heater, which 
will melt the ice and protect the load 
from freezing. 


Car Heating Valves 


Two engineering changes have been in- 
corporated into the solenoid steam admis- 
sion valves No. 1671 CC and 1675 CC 


manufactured by the Vapor Heating Cor- 
poration, Chicago to improve operation 
and reduce maintenance of these devices. 
A steam-resistant ring, made of a tough 
synthetic material, has been added to the 
lower portion of the stainless steel needle 
in the needle valve assembly; this ring 
improves the steam right closing of the 
valve, making it unnecessary to lap-in. 

A ball bearing check valve has also 
been incorporated into the trap portion 
of these valves to reduce the. possibility 
of a vacuum keeping the valve from oper- 
ating properly. These improvements make 
it possible to reduce the steam pressure 
in coach and overhead heating systems, 
and to reduce steam pressure from 12 Ib. 
down to 3 lb. in multiple-room sleepers. 


Circuit Breaker 


A line of Type DB 600-volt d.c. or 250- 
volt a.c. circuit breakers with accurate 
tripping characteristics for low-voltage 
power distribution in industrial plants, 
motor starting duty, and similar service 
is announced by the Westinghouse Elec- 
tric Corporation. Accurate control for 
long time delay with protection from 
tampering is provided by a time-delay 
element assembled in a hermetically- 
sealed tube. 

The breakers are designed for easy 
maintenance. Conducting parts are as- 
sembled on a moulded insulating base 


which is mounted on a metal base for 
rigidity. Complete shielding of live parts 
assures safety. Attachments and parts 
can be removed or added without drilling 
or moving other parts. 

Breakers are available for overcurrent 
protection with delayed and instantane- 
ous tripping for use on motors and for 
general purposes, or for overcurrent pro- 
tection with both long and short delay 
for proper coordination in selective pro- 
tection оп fault current. 

Two frame sizes are available. The 
DB-15 has an interrupting rating of 
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15,000 amp. with load current ratings 
up to 225 amp. at 600 volts a'c or 250 
volts d.c. The DB-25 is rated for load 
currents up to 600 amp. with an inter- 
rupting capacity of 25,000 amp. 


Band Saw 


This large capacity machine provides the 
mechanical essentials for high speed eco- 
nomical band sawing of wood or sheet 
metal. Full consideration is given for 
the operator’s safety and minimum main: 
tenance requirements. The unit, manu 
factured by The DoAll Co., Des Plaines, 
Ill., utilizes a narrow hard tooth flexible 
back buttress blade up to 2 in. width 
which requires no resharpening or spring 
temper. For fine work, blades as narrow 
as М in. may be used which will permit 
sawing a % in. radius. 

It is sturdy enough to handle all rou- 
tine work, light enough to be moved and 
flexible enough to utilize any power form. 

The model 36-L saw offers large work 
capacity in its 36 in. throat and 20 in. 
maximum thickness capacity. The main 


work table is 30 in. by 36 in. with pi 
wheel operated table tilt 5 deg. to ПЕ! 
and 5 deg. to left. An auxiliary 
19 in. by 19 in. 
Aircraft type hydraul 
saw carrier wheels and СО e 
blade guarding provide ш ыт 
he operator. Saw guides are". 
BUR inier type and have anti fric 
ust bearings. x 
pos icd includes а lar d 
dust spout for exhaust connection 0 р 
tensioned upper wheel, counter | jp 
saw post and 36 in. 
carrier wheels. It can be f 
either direct or belted dri 
speed sawing 0 
айе speed control over à range ? 
to 5.000 or 2,000 to 10,000 ft. ре 
making it flex ар 
wider range of 
ing from 3 to 10 h.p. тау 
the power requireme 


25 
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Paint and 
Air Heater 


A paint and air heater has recently been 
officially listed and approved by Under- 
writers’ Laboratories, Inc. This explosion- 
proof Model U heater for spraying paints, 
lacquers and synthetics, is manufactured 
by Bede Products, Inc., 4311 Ridge road, 
Cleveland 9, Ohio. 

No water or heat transfer liquid is 
necessary, since aluminum is used as the 
heat transfer agent between the two 1000- 
watt cartridge type heaters, paint heating 
coils, and air heating coils. A layer of 
glass wool insulation surrounding the 
heating unit prevents heat loss, and a 


sheet steel outer shell provides protec- 
tion against damage. 

Better-quality paint films are attained 
by heating the paint—lowering its vis- 
cosity and enabling the solid content to 
be increased by reducing the amount of 
thinner used. The heater comes up to 
Operating temperature within 15 min. 
Temperature is maintained at pre-set 
values by a thermostat and thermoswitch. 
A thermometer records the paint tempera- 
ture as it leaves the heater. No atten- 
tion, other than plugging in the unit, 
which is available for 110 or 220 volt 
а.с. operation, is required. Capacity is 
approximately eight gallons per hr. A 
circulating system, for use with longer 
paint hoses or for intermittent spraying, 
is available separately. 


Electric-Steam-Vaporizer 


A portable, electric-steam-vaporizer that 
works automatically is offered by the 
Hydro-Mist Division, of Tempo Industries, 
Inc., Glendale, Calif., as a thorough and 
inexpensive means of pest control for 
railroads, 

Hydro-Mist, as the vaporizer is known, 


holds 44 oz. of insecticide and dispels 
the solution under heat and pressure. 
One filing will treat a minimum of 
500,000 cubic feet. Hydro-Mist solution, 
or an approved insecticide, is safe for all 
warm biooded animals, yet is sudden 
death to flies, moths, gnats, mosquitoes, 
silverfish, roaches, beetles, bed bugs, ants 
and other similar insects and pests. 
The extermínator weighs a little more 
than 8 lb. and needs only to be filled, 
plugged into an ordinary electric socket, 
and the time clock and thermostat set. 
The remaining operations are automatic. 


A.C. Arc Welders 


A line of a.c. are welders, featuring in- 
creased welding range and stepless pre- 
cision current control has been an- 
nounced by General Electric's Welding 
Divisions. 

The welders are available in 200-, 300-, 
400-, and 500-amp. models for indoor 
manual welding; 750- and 1.000-amp. 
models for machine and submerged melt 
welding; and a special 200-amp. model 
for light-duty, job-shop welding. The 
300-, 400-, and 500-amp. models (the lat- 


er size is shown in the illustration), 
ather-resistant en- 


t 
1 for both 


are offered also in we 
closures with Idlematic contro 


indoor and outdoor operation. - 

Dual current ranges and increased 
adjustment overtravel on the new ma- 
chines provide extra low current range 
with high maximum short-time output. 
They are designed with stepless current 
control operated by a bearing-mounted 
current-adjustment crank which enables 
the operator to make precision settings 
through the current range. 

The welders have an open-circuit volt- 
age of 75 volts. The controls on the 
weather-resistant models automatically re- 
duce the open circuit voltage on the elec- 
trode to about 30 volts, but when the 
arc is struck the advantage of 75-volt 
open-circuit voltage is retained. 

Increased strength and protection for 
the welders are provided by the newly 
designed steel housings. Built-in power 
factor correction helps to keep down 
power consumption, thus lowering oper- 
ating cost. Cool operation is attained 
through up-draft, fan-assisted ventilation. 


Silver Plating Powder 


A method of silver plating high-amperage 
electrical connections in place has been 
developed by the Cool-Amp Company 
Portland, Oregon. The product is de 
signed to improve continuity of electrical 


service and reduce maintenance by pre- 
venting heating due to oxidation. 
_ The plating powder deposits a coat of 
silver that will not peel off and which 
reduces contact resistance when applied 
to copper. brass ог bronze contacts. It 
is claimed to be completely harmless to 
the user and is simple to apply. The only 
equipment needed is a sharp steel wire 
brush or abrasive cloth, clean rag and 
water. A pound of the powder will silver 
plate approximately 6,000 sq. in. 
The manufacturer states that the prod- 
uct has been laboratory and field tested 
and proven to be equal to any electro- 
plating for bolted and stationary contacts, 
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the coil in the burning chamber to be 
rewarmed. The chimney arrangement 
and damper controls deliver a balanced 
air intake and air outlet, The difference 
between top and bottom temperatures 
in the car can normally be held within 
about two degrees. 

A thermostatic control has been de- 
veloped for use with the heater. А 
three-way valve adjacent to the heater is 
actuated by a bulb located inside the 
car. When the temperature within the 
car is below that set on the thermostat, 
the flow of warm liquid is from the 
heater through the valve into the car 
and back to the heater. When car tem- 
perature is above that set on thermostat, 
the warmed liquid flow is from heater 
through valve through heat exchanger and 
back to heater. 

With this control the thermostat is set 
for the desired temperature within the 
car and the heater is lighted and refueled 
at approximately 24- to 48-hour intervals 
from the ground outside the car. The in- 
side of the car will remain within about 
two degrees of the indicated temperature 
setting. The air within the bunkers re- 
mains unchanged. 

Aside from the improved servicing con- 
ditions which the underbody heater offers 
as compared with portable bunker 
heaters, it simplifies conversion from re- 
frigerating to heating service, sometimes 
required within the limits of a single trip. 
Instead of the tedious job of chopping out 
the ice remaining in the bunkers, it is 
only necessary to light the heater, which 


will melt the ice and protect the load 
from freezing. 


Car Heating Valves 


Two engineering changes have been in- 
corporated into the solenoid steam admis- 
sion valves No. 1671 CC and 1675 CC 
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manufactured by the Vapor Heating Cor- 
poration, Chicago to improve operation 
and reduce maintenance of these devices. 
A steam-resistant ring, made of a tough 
synthetic material, has been added to the 
lower portion of the stainless steel needle 
in the needle valve assembly; this ring 
improves the steam right closing of the 
valve, making it unnecessary to lap-in. 

A ball bearing check valve has also 
been incorporated into the trap portion 
of these valves to reduce the possibility 
of a vacuum keeping the valve from oper- 
ating properly. These improvements make 
it possible to reduce the steam pressure 
in coach and overhead heating systems, 
and to reduce steam pressure from 12 lb. 
down to 3 lb. in multiple-room sleepers. 


Circuit Breaker 


A line of Type DB 600-volt d.c. or 250- 
volt a.c. circuit breakers with accurate 
tripping characteristics for low-voltage 
power distribution in industrial plants, 
motor starting duty, and similar service 
is announced by the Westinghouse Elec- 
tric Corporation. Accurate control for 
long time delay with protection from 
tampering is provided by a time-delay 
element assembled in а hermetically- 
sealed tube. 

The breakers are designed for easy 
maintenance. Conducting parts are as- 
sembled on a moulded insulating base 


which is mounted on a metal base te 
rigidity. Complete shielding of live parts 
assures safety. Attachments and parts 
can be removed or added without drilling 
or moving other parts. 

Breakers are available for overcurrent 
protection with delayed and instantane- 
ous tripping for use on motors and for 
general purposes, or for overcurrent: pro- 
tection with both long and short delay 
for proper coordination in selective pro- 
tection on fault current. 

Two frame sizes are available. The 


DB-15 has an interrupting rating of 


15,000 amp. with load current ratings 
up to 225 amp. at 600 volts a'c' or 250 
volts d.c. The DB-25 is rated for load 
currents up to 600 amp. with an inter- 
rupting capacity of 25,000 amp. 


Band Saw 


This large capacity machine provides the 
mechanical essentials for high speed eco- 
nomical band sawing of wood or sheet 
metal. Full consideration is given for 
the operator’s safety and minimum main- 
tenance requirements. The unit, manu. 
factured by The DoAll Co., Des Plaines, 
Ill, utilizes a narrow hard tooth flexible 
back buttress blade up to 2 in. width 
which requires no resharpening or spring 
temper. For fine work, blades as narrow 
as 1⁄4 in. may be used which will permit 
sawing a % in. radius. 

It is sturdy enough to handle all rou- 
tine work, light enough to be moved and ~ 
flexible enough to utilize any power form. ў 

The model 36-1. saw offers large work 
capacity in its 36 in. throat and 20 im 
maximum thickness capacity. The main 
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Paint and 
Air Heater 


A paint and air heater has recently been 
officially listed and approved by Under- 
writers’ Laboratories, Inc. This explosion- 
proof Model U heater for spraying paints, 
lacquers and synthetics, is manufactured 
by Bede Products, Inc., 4311 Ridge road, 
Cleveland 9, Ohio. 

No water or heat transfer liquid is 
necessary, since aluminum is used as the 
heat transfer agent between the two 1000- 
watt cartridge type heaters, paint heating 
coils, and air heating coils. A layer of 
glass wool insulation surrounding the 
heating unit prevents heat loss, and a 


sheet steel outer shell provides pr 

tion against damage. 
Better-quality paint films 
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holds 44 oz. of insecticide and dispels 
the solution under heat and pressure. 
One filling will treat a minimum of 
500,000 cubic feet. Hydro-Mist solution, 
or an approved insecticide, is safe for all 
warm biooded animals, yet is sudden 
death to flies, moths, gnats, mosquitoes. 
silverfish, roaches, beetles, bed bugs, ants 
and other similar insects and pests. 
The exterminator weighs a little more 
than 8 lb. and needs only to be filled 
plugged into an ordinary electric socket. 
and the time clock and thermostat set 
The remaining operations are automati 
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Travelgraph— 
A Correction 


IN an article appearing on page 262 of 
the May issue describing an adjusting ar- 
rangement developed in a railroad shop for 
application to an Oxweld shape-cutting 
machine, the cutting head was incorrectly 
referred to as a Travelgraph, a product of 
the Air Reduction Sales Company. 


N. Y. R. R. Club 
Contest Winners 


B. L. Savace, of the office of the execu- 
tive vice-president of the Chesapeake & 
Ohio, Richmond, Va., has been awarded 
the first prize of $750 in the Roy V. Wright 
prize competition essay contest conducted 
by the New York Railroad Club. Mr. Sav- 
age's winning paper, Railroad Robbery, 
dealt with the problem of freight claims 
submitted against the nation's railroads. 

А second prize of $500 went to B. Ber- 
nard Siems, of Industry, Pa., assistant su- 
pervisor of track on the Pennsylvania at 
Freedom, Pa., for a paper on the Impor- 
tance of and Suggestions for Improving 
Man-Hour Productivity on Track Mainte- 
nance. The third prize, $250, was awarded 
to Raymond F. Ehler, of Boston, Mass., 
traffic representative on the New York, 
New Haven & Hartford, whose essay dealt 
with the Psychology of Attitude. 


J. M. Hall Retires 


Joun M. Harz, director of the Bureau 
of Locomotive Inspection of the Inter- 
state Commerce Commission since Au- 
gust, 1935, retired from that position 
on May 31. He had completed more than 
37 years of government service, all of 
which was with the bureau. 

Mr. Hall was born May 20, 1879, in 
Kent county, Maryland, and attended 
public scheols in Wilmington, Del. He 
also took a correspondence-school course 
in general mechanical engineering. His 
first employment was with a Wilmington 
newspaper for about four years, and then 
in a machine shop. In 1898, Mr. Hall 
enlisted in the Army and served as a 
private during the Spanish-American War. 
When he returned from that service, he 
entered the employ of the Pennsylvania 
in its signal department. Later he be- 
came, in turn, locomotive fireman and 
locomotive engineer on that road. 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE JUNE ISSUE 


LOCOMOTIVE ORDERS 


Hoad Хо. of locos. Type of loco. 
Canadian National . 18  600-hp. Diesel-elec. units. ....... iM 
20  1,000-hp. Diesel-elec. switching unit: 
Chesapeake & Ohio nee 110'  Diesel-elec. switching units..... Art. 


Builder 

. Canadian Gen. Elec. Со. 
. Montreal Loco. Wks. 
. Electro- Motive and 
American Loco. Co 
5,530-hp. electric. ........ ое eid zik General Electric Co. 
1,500-hp. Diesel-elec. pass... . .. . Electro-Motive 

3 3,000-hp. Diesel-elec. pass........... . Electro-Motive 

5  6,000-hp. Diesel-elec. Freight. .......Electro-Motive 

3 600-hp. Diesel-elec. switchers... .. . Electro-Motive 

8  1,000-hp. Diesel-elec. switchers. . Electro- Motive 
10  1,000-hp. Diesel-elec. switchers ...... American Loco. Co. 
2 1,500-hp. Diesel-elec. road switchers.. . American Loco. Co. 


Chicago, South Shore & South Bend 3? 
Great Northern.. “ўе 5 


FREIGHT-CAR ORDERS 


Road No. of cars Tvpe of car Builder 
Southern... ИРТА . 200 70-ton covered һоррег.............. Pullman-Standard 


! Eighty will be for the Chesapeake district and 60 for the Pere Marquette district. Walter J. Tuohy’ 
president of the €. & O., points out that the Diesels being ordered for the Chesapeake district will displace 
coal-burning switchers that consume a total of 225,000 tons of coal a year. The C. & О. still buys 4,000 000 
tons of coal each year for its locomotives. He further stated that it appears to the C. & О. that there 
are very substantial savings in the use of Diesels for switching purposes only. Their is no research going 
on at present in the use of coal-burning locomotives as competition for Dsiels for switching. There is 
very active research on coal-burning gas turbines in progress. We are hopeful that the coal-burning 
turbine will take care of the competition with Diesels for rond locomotive work, but there is no work 
being done on a competitive unit for switching." 


? These locomotives were originally intended for shipment to Russia. The locomotives are of standard 
gage, are 88 ft. 10 in. long, and weigh 515,600 Ib. Designed for line current at 3,300 volts, the railroad 
Will rewire the units for the 1,500-volt South Shore power and put them into mainline freight service in 
several months. 


3 To cost approximately $1,200,000, Delivery expected during August. 
NOTES: 


The New York Central is completing the reconditioning of 100 standard coaches at a total cost of 
approximately $2,000,000. After this program 100 additional standard coaches will be similarly recondi- 
tioned in the road's shops at Beech Grove, Ind. All cars in the program are being equipped with electro- 
mechanical air-conditioning. Besides redecoration of the cars, brighter lighting is also being installed. 
Seats are being reupholstered and new flooring laid. 


headquarters at Fort Worth, Tex. He 
continued in that capacity, although 
serving in other districts, until July, 1918, 
when he became assistant chief inspector 
of the bureau by appointment of the 
late President Wilson. As noted above, 
he became head of the bureau in August, 
1935, when the late President Roosevelt 
appointed him to the position of chief 
inspector. The title was subsequently 
changed to director. 

Mr. Hall is a member of the Brother- 
hood of Locomotive Firemen & Engine- 
men, American Society of Mechanical 
Engineers, Master Boiler Makers Asso- 
ciation, Locomotive Maintenance Of- 
ficers’ Association, and Railway Fuel & 
Traveling Engineers' Association. He was. 
guest of honor on June 2 at a testi- 
monial dinner sponsored by his friends in 
the railroad and railroad supply indus- 


tries. The dinner was held at the Emer-on 
Hotel, Baltimore, Md. 


John M. Hall 


Mr. Hall joined the staff of the Bu- 
reau of Locomotive Inspection on Octo- 
ber 9, 1911, as district inspector with 
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М ORE WORK ... in terms of greater ton 
mileage—that's the true yardstick of the 


extra measure of service you now get from 
Chilled Car Wheels. Figured that way, your 
wheel dollar rolls a lot farther today than it 
did ten years ago. 


Let's look at the record. Back in 1938, Chilled 
Car Wheels removed from regular railroad 
cars showed an average of 410,000 gross ton 
miles of service. In 1948, however, wheels 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR 


removed were delivering an average of 580,000 
g.t.m.—an increase of 42% in service 


America's railroads are working harder than 
ever these days . . . in stepped-up train 
speeds; in greater car loadings. And Chilled 
Car Wheels are measuring up to these extra 
demands with plenty to spare. For example: 
Average g.t.m. per wheel per year during 
1930-1939 were 47,900 compared with 95,600 
for 1942-1948— double the earlier average. 


But that's not all. Looking ahead, you can 
safely expect even better performance from 
Chilled Car Wheels. Remember, wheels re- 
moved in 1948 were wheels cast in 1942, based 
on average age in years. We mem 
AMCCW have made some big sinas 
since then...in manufacturing methods 

in testing and inspection. They all point the 
way to still greater service records from 
Chilled Car Wheels. 


AVERAGE GROSS TON MILES OF SERVICE PERFORMED 
BY CHILLED CAR WHEELS REMOVED FROM REGULAR 
RAILROAD CARS IN £ACH OF THE PAST 12 YEARS. 


WHEELS 
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427, MORE SERVICE FROM 


Chilled 
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For Round and Straight Bores 
Uniformly Sized and Finished 


MICROHONING* 


Micromold* Tool General Purpose Hydraulic Brake-Type Hydrobrake* 
ond Microhoning Tools Tools ond Tools with 
Microsize* Ring Tools Adjusting Head Adjusting Head 


MICROMATIC MICROHONING TOOLS 


in the range of bore diameter sizes from М” to 42", 
and up to 75 feet long, correct error and generate final 
roundness and straightness within limits of .0001” to .0003", 
either by AUTOMATIC or operator control—remove up to 
.080" stock at rates up to .012” per minute on diameter— 
and any desired type of surface finish. They are designed 
and constructed to meet the needs of economical pre- 
cision production. We can mail further information. 


*Trademork Reg. U.S. Patent Office. 


MICROMATIC HONE CORPORATION 
8100 SCHOOLCRAFT AVE. e DETROIT 4, MICHIGAN 
Los Angeles, Calif. o Houston, Texas • Rockford, Ill. o Guilford, Conn. • Brantford, Ont., Can. 
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SUPPLY 
TRADE 
NOTES 


Brack & Decker Mre. Co.—R. A. 
Lomas, service engineer at the Seattle, 
Wash., branch of Black & Decker, has 
been transferred to the Los Angeles, 
Calif, branch as service engineer to 
supervise all service activities in Southern 
California on Black & Decker, Van Dorn, 
and Home-Utility Portable Electric Tools. 
G. S. Ellis has been appointed service 
engineer at Seattle to succeed Mr. Lomas. 


Witson ENGINEERING CoRPORATION.— 
The Wilson Engineering Corporation, 
Chicago, has purchased the manufactur- 
ing and assembly plant facilities of J. T. 
McGrath & Son, Bloomington, Ill. Rob- 
ert W. Garvey has been appointed vice- 
president and mechanical engineer and 
will direct operations of the newly ac- 
quired plant, with headquarters as before 
at Chicago. 

* 

Олкіте Ркоростѕ, Inc.—John A. Car- 
ter has been elected president of Oakite 
Products, Inc., to succeed D. C. Ball, who 
was elected chairman of the board. David 
S. Ball, formerly vice-president, has been 
elected to the newly created position of 
first vice-president. 


GLOBE STEEL TusEs Company.—F. К. 
Krell has been appointed manager of 
sales, welding fittings, and John F. Scott, 
manager of sales, stainless and alloy 
tubing, of the Globe Steel Tubes Com- 
pany. John Koss, formerly in charge of 
export sales, has been appointed sales rep- 
resentative, Chicago district, and J. J. 
Lukens, formerly head of the pricing di- 
vision, has been appointed sales represen- 
tative, New York district. 


Paxton-MITCHELL COMPANY; PAXTON 
DieseL ENGINEERING CoMPANY. — Arthur 
H. Dutton, Diesel inspector of the Union 
Pacific, has been appointed western repre- 
sentative for the Paxton-Mitchell Com- 
pany and the Paxton Diesel Engineering 
Company, Omaha, Neb., succeeding the 
late James C. Peugh. 

* 

D. J. Murray MaAnuracturinc Com- 
PANY.—The D. J. Murray Manufacturing 
Company, Wausau, Wis, has appointed 
the following manufacturers' agents as 
distributors of grid unit heaters and allied 
products in their respective territories: 
1. Ernest Shaer, Boston, Mass.; С. T. 
Pottinger & Co., Atlanta, Ga., the Jor- 
dan Engineering Company, Cincinnati, 
Ohio, and the Lefler W'yomont Supply 
Company, Casper, Wyo. 

* 


Соор STORAGE BATTERY CORPORATION. 
—In commemoration of his 50 years con- 
tinuous service with the Gould Storage 
Battery Corporation, Almond H. Snyder, 


On June 14th, the new Lima-Hamilton 1000-hp diesel switcher was shown for 
the first time at Lima, Ohio. 

To date, 31 of these switchers have been sold — 30 to major Class I railroads 
and one to a steel mill. Deliveries have already started. 

The diesel is our own — a heavy-duty 8-cylinder 4-cycle 1200-hp engine that 
has been designed from saddle up specifically for switcher service. A full 1000 
brake horsepower is available for traction. Electrical equipment is Westinghouse. 

You're going to hear a lot about this switcher — about its get-up-and-go and 
the way it handles — about the way parts have been located so they are easy to 
get to. The traditional Lima-Hamilton fineness of design and manufacture, so 
long a characteristic of Lima steam locomotives, has now been carried into the 
diesel-electric field. 
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American - Fort Pitt 


Good springs pay dividends: in freight servaga ШЙ сее 
the incidence of damage to lading, in passemges service 


by providing a more comfortable ride for 
passengers. Good springs, too, 
reduce damage to tracks and 
equipment, and save maintenance 
and replacement costs because 

of their inherently longer life. 


American-Fort Pitt Car and Locomo- 
tive Springs have been demonstrating 
the economy of quality for more 
than 60 years. А 
copy of the Ámerican- 
Fort Pitt handbook on 
springs will be 

mailed on request. 


AORT ру, 
улшо, ^v 


M 
Ar 
3 fom + 
P 


EQUIPMENT 
b. А 


AMERICAN -FORT PITT SPRING DIVISION 


Н. К. PORTER COMPANY, Inc. 


PITTSBURGH 22, PENNSYLVANIA > District Offices in Principal Cities 
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chief design engineer, was presented with 
a gold-inscribed wrist watch at a dinner 
and reception held in his honor at the 
Lancaster Country Club, Buffalo, N. Y., 
on May 3. 

* 


CONTINENTAL Screw CoMPANY.—V ictor 
Ladetto has been appointed sales man- 
ager of the Continental Screw Company. 
New Bedford, Mass, and Donald H. 
Sleeper has been appointed assistant sales 
manager. 

Mr. Ladetto, who has been with Con- 
tinental Screw for almost 25 years, has 
been assistant to David D. Davis, vice- 
president, for the past 10 years. Mr. 
Sleeper has been with the company for 
almost 14 years. 

* 

WurriNc Corporation.—George E. Mil. 
ler, 24 Brighton avenue, Boston 34, Mass, 
and Grays Metal Works, Inc., Fifty-sixth 
street and Grays avenue, Philadelphia 43. 
Pa., have been appointed Whiting distrib- 
utors in the Boston and Philadelphia ter- 
ritories, respectively. James J. Burke Com- 
pany, 405 Kearns building, Salt Lake City 
1, Utah, has been appointed a distributor 
in the Salt Lake City territory. 

Harrison Taylor has been appointed a 
sales engineer of Whiting in the New 
York district office, 30 Church street, to 
succeed A. К. Binckes, who has been 
appointed district sales manager for the 
Pacific coast area, with headquarters a! 
Los Angeles, Calif. Mr. Taylor, who will 
work under the direction of D. Polder- 
man, Jr., vice-president and export man. 
ager, in charge of the New York office, 
has been with Whiting since 1938, both 
as an engineer and estimator in the rail- 
road products department, at Harvey. 

* 


AMERICAN STEEL & Wire Co.—The 
American Steel & Wire Co., a United 
States Steel Corporation subsidiary, has 
announced the formation of a separate 
mechanical spring sales division, to be 
known as the spring products sales di- 
vision. Charles W. Meyers, formerly as- 
sistant manager of the metallurgical de- 
partment, has been appointed manager 
of the new division, and Robert D. Knight 
has been appointed assistant manager. 

* 


SurRwiN-WiLLIAMs Company. Walter 
J. Boll, formerly Pittsburgh, Pa., area 
representative for transportation sales of 
the Sherwin-Williams Company, has been 
appointed Gulf states zone representative 
for sales to the transportation and pe 
troleum trade, to succeed the late F. 
Langley Rumph. Mr. Boll has been asso- 
ciated with Sherwin-Williams since 1921. 

* 


Jouns - MANVILLE Corporation. — The 
new research center of the Johns-Manville 
Corporation at Manville, N. J., was dedi- 
cated on May 24 by Governor Alfred E. 
Driscoll of New Jersey in ceremonies at- 
tended by several hundred scientists, engi- 
neers, builders, diplomats and journalist: 
The visitors inspected the four buildings 
of the research center, which is located on 
a 93-acre tract on the Raritan river, about 
40 miles from New York, and saw research 
scientists at work on the more than 400 
lines of Johns-Manville products. An illu 


"They just washed Casey's engine with Wyandotte Rillor” 


Casey is visibly impressed with the 

cleanliness of his locomotive. But 

he'd be even more impressed if he 

saw how quickly and economically 

engines, tenders and passenger 

coaches are washed with Wyandotte 
| Rillor. 


Rillor is a mildly alkaline cleaner 
| with unusual wetting and soil-sus- 
| pending power. In solution, it clings 


as it cleans, remaining on vertical 
surfaces long enough to penetrate 
and loosen dirt, oils and traffic soil. 
Finally, it rinses freely — even after 
drying on— and leaves a bright, 
attractive surface with a glossy sheen. 

Rillor is completely safe to use on 
paint and lacquer finishes. 

We will be glad to demonstrate 
the advantages of Wyandotte Rillor, 


at your convenience and without 
obligation. May we send you detailed 
information? 


WYANDOTTE CHEMICALS CORPORATION 


Wyandotte, Michigan e Service Representatives in 88 Cities 


handotte 


REG. U. S. PAT. OFF. 
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From the complete line of 


OLIVER 
CAR-BUILDERS' FASTENERS 


RIBBED-BODY BOLTS 


Made in diameters from 14-inch to 34-inch, lengths up 
to 6 inches, Oliver Ribbed-Body Bolts are used for 


boxcar, refrigerator car and other wood construction. 


Oliver makes a complete line of car-builders' fasteners, 
as well as standard bolts, rivets, nuts and cap screws, 
and special fasteners. 


We will gladly furnish samples and details of items in 
which you are interested. 


South Tenth and Muriel Sts. * Pittsburgh 3, Pa. 
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trated news story on the research center 
was published in December, 1947. Railway 
Mechanical Engineer, page 727. 

* 

B. C. Ames Company.—The С. C. Wood 
Company, 717 Liberty avenue, Pittsburgh, 
Pa., has been appointed exclusive repre- 
sentative for the Ames line of micrometer 
dial indicators and gauges in the Tri-State 


area. 
* 


McKay Company.—The electrode sales 
department of the McKay Company have 
been moved to the company’s executive 
offices in the McKay building, Pittsburgh, 
Pa. Fred A. Kaufman, electrode sales man- 
ager, and his entire staff, formerly at York, 
Pa., will maintain headquarters at 1005 
Liberty avenue, Pittsburgh 22. 

* 

WauktEsHA Motor Company.—Fred C. 
Schultze, formerly assistant sales manager 
of the Waukesha Motor Company, W auke- 


Fred C. Schultze 


sha, Wis., has been appointed sales man- 
ager. 

Mr. Schultze joined Waukesha in 1928 
and was active in the various departments, 
including purchasing and plant engineer- 
ing, before he joined the sales department. 

* 

WESTINGHOUSE ELECTRIC CORPORATION. 
—George M. Woods has been appointed 
manager of the transportation section, 
industry engineering department, of the 
Westinghouse Electric Corporation to suc- 
ceed H. E. Dralle, who has been transfer- 
red to the engineering and service de- 
partment. Mr. Woods has been associated 
with the corporation since 1911. 

* 

WESTINGHOUSE AIR BRAKE CoMPANY.— 
A. M. Wiggins, formerly executive а= 
sistant to the president of the Westing- 
house Air Brake Company, has been 
elected vice-president. 

* 

Air RepucrioN Company.—The Air R> 
duction Company, New York, has opened 
a new oxygen plant at Flint, Mich., buil! 
at a cost of more than $250,000. In add- 
tion to the manufacture of oxygen, the new 
facility will be a supply point for acetylene 
gas and welding equipment and supplies. 

* 


| 


| 
| 


ALAN Моор Steet Company.—The 


Alan Wood Steel Company, Conshohocken. 
Pa., has announced the following promo 


J. 


thats in a Name Plate? 


The answer in this case can be found in the per- 
formance records set up by General Motors Diesel 
locomotives since 1934. 


Any number of General Motors locomotive units 
have passed the million mile mark. Four have 
covered more than 4,000,000 miles each — by far 
the record for any self-propelled vehicle running 
on land. 


What accounts for such performance? Is it just the 
fact that these locomotives are ‘‘Diesels’’? 


No — it goes beyond that. It is because they are 
GENERAL Morons DIESELS. 


For behind this name plate is an unmatched back- 
ground of experience in Diesel motive power 
development, more than two decades of constant 
research and improvement, more than two 


ELECTRO-MOTIVE 


DIVISION OF GENERAL MOTORS 


Home of the Diesel Locomotive 


LA GRANGE, ILL. 


billion unit miles of actual experience on the rails. 


Back of it, also, is not only the world's largest plant 
devoted to Diesel locomotive production, but the 
most modern, the most carefully planned and the 
most exactingly controlled manufacturing processes 
in the industry. 


Here at Electro-Motive all phases of locomotive con- 
struction—the design and manufacture of all com- 
ponents as well as their assembly—are centered in 
a single organization with a single responsibility. 


All these—plus a policy that assures ready avail- 
ability of parts and service — are reasons why 
locomotives bearing the General Motors name 
plate enjoy such a commanding preference on 
American railroads. 


оток G 
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ENERAL 
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. AAIRETOOL serves railway maintenance 
crews by providing a variety of clean- 
ing heads... each individually designed 
for fast, thorough, safe tube cleaning. 
Just a few of the many are shown below: 


a Forwardly Swing Arm Head for compound 
bends in arch tubes. Has four for 3" 
or larger, three arms for 21/2” tubes. 


tubes 
b ?-8-В Expansion head for single bends in arch 
tubes, 


€ G E Head for NICHOLSON Syphons. This type. 
will not 


become entangled in stay bolts 
or bulge syphon walls. 


d P-3 Expansion type Cutter Head for sofely re- 
moving scale from straight tubes. 


e No. 770-S Head for cleaning newer type circu- 
lating tubes. 


f Slip-Fit Motor Assembly. Powerful AIRETOOL 
motors feature slip-fit construction which per- 
mits taking them down without special tools. 
The multiple exhausts, intake part of the cyl- 
inder, rotor, thrust blades ond reor head are 
shown, 


For complete information, write 
our railway sales representa- 
tives: 


AIRETOOL 


то EA КАУШ) 


SPRINGFIELD, 
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MANUFACTURING COMPANY 


OHIO 


tions and transfers in its sales department: 
J. Frederic Land, appointed manager of 
sales, and Leslie S. Bishop, sales metal- 
lurgist; H. E. Bossert transferred from 
Philadelphia, Pa., district sales to New 
York district sales, and John L. Hallman, 
from general sales to Philadelphia district 
sales. 


* 


SimMons-BoaRDMAN PuBLisHinG Cor- 
PORATION.—The Simmons-Boardman Pub- 
lishing Corporation, publishers of Railway 
Mechanical Engineer and other railroad 
periodicals and books, has moved its Chi- 
cago office from 105 West Adams street to 
79 West Monroe street, Chicago 3. 

John R. Thompson, who joined the staff 
of the Simmons-Boardman Publishing Cor- 
poration as western district manager of 
advertising sales, transportation papers, at 
Chicago, in August, 1948, has been named 
vice-president, advertising sales, transpor- 
tation papers, with headquarters remain- 
ing at Chicago. He has been appointed also 
business manager of Railway Engineering 
and Maintenance, succeeding, in that ca- 
pacity, S. Wayne Hickey, a vice-president 
of the corporation in overall charge of ad- 
vertising sales, Simmons-Boardman trans- 
portation publications, whose principal 
headquarters are now in New York. Pic- 
tures and sketches of Messrs. Thompson 
and Hickey appeared on page 598 of the 
October, 1948, Railway Mechanical Engi- 
neer. 


* 


AMERICAN BRAKE SHOE CoMPANY.— 
Curtis C. Gary has been appointed assis- 
tant to the president of the Brake Shoe 
and Castings Division of the American 
Brake Shoe Company, with headquarters 
at New York. Mr. Gary, who joined Brake 
Shoe in 1942, has been assistant to the vice- 
president in charge of division sales since 
1947. 

John F. Ducey, Jr., and S. К. Watkins 


have been appointed district sales mana- 


John F. Ducey, Jr. 


gers of the Brake Shoe and Castings Divi- 
sion, with headquarters at New York and 
Cleveland, Ohio, respectively. 

Mr. Ducey joined Brake Shoe in 153% 
as an apprentice, after graduation from 
Harvard University. During World War 11 
he served as an officer in the United State~ 
Navy and was a commander at the timc 
of his release. 

Mr. Watkins began his association wit! 


STAND 


ENGINEER'S CASE FILE FY 


(lj 


Engine 


DIESEL ENGINE CRANKCASE 


For additional information and the 
name of your nearest Distributor, write 


STANDARD OIL COMPANY 
OF CALIFORNIA 


225 Bush Street, San Francisco 20, California 


Case D119D—Keeping Diesel 


ARD 


Case D119C—Providing Good 
Valve Action in Diesel Engines 


When Diesel engines, operating in tough heavy-duty 
service, were lubricated with compounded RPM DELO 
Diesel Engine Lubricating Oil, valve stems and guides 
did not gum up. They received thorough lubrication 
at all times and wear was negligible. RPM DELO Oil is 
recommended for all types of Diesels. Comes in sev- 
eral viscosity grades to meet all conditions. 
A. Specially selected oxidation-resistant base stocks 
and special compounds prevent formation of gum and 
„011 film adheres to hot or cold metal 


lacquer.. 


surfaces. 
Detergent compound keeps oil passages clean and 


open. ..and allows free flow of adequate supply 
of lubricant to wear points. 

RPM DELO Diesel Engine Lubricating Oil is non-corro- 
sive to all bearing metals. This quality and high 
stability assure sound bearings in Diesels for long 


service periods. 


Parts Clean 


Cylinder walls, pistons, bearings and other parts of 
Diesel engines in heavy-duty service remained free of 
lacquer, and all contaminants flowed out with drain- 
ings when RPM DELO Diesel Engine Lubricating Oil was 


used. 
A. A special compound in RPM DELO Oil loosens and re- 
moves lacquer and other deposits from parts and 
oil passages...and they stay harmlessly dispersed 
in the oil. 

The finely dispersed contaminants, including con- 
densate and dust, flow out freely when crankcases 
are drained. 

Another compound in RPM DELO Oil prevents foaming 
—allows accurate measurement of oil levels and 
delivery of sufficient lubricant by oil pumps. 
The engine-cleaning qualities of RPM DELO Oil help 
reduce wear on parts and prolong greatly the operating 
periods between engine overhauls. 


с. 


The California 011 Company 
Barber, N. J., Chicago, New Orleans 


The California Company 


17th and Stout Streets, Denver 1, Colo. 


Standard Oil Company of Texas 
El Paso, Texas 


Trademork Reg. 
U.S. Pat. Office 


RAILWAY MECHANICAL ENGINEER, JULY, 1949 


115 


Bas bs shite 


КА Lito 
aL SALTAR “лч — 


Nai at 


T COVERS the up-to-date cleaning methods that are 
| being used by a large number of the big roads to 
keep their diesels out of the shops and out on the rails 
fora mighty satisfactory increased proportion of the time. 


It explains how and why Magnus Aja-Dip Cleaning 
Machines and Magnus 755, the emulsion-solvent 
cleaner, do a faster, better cleaning job on diesel parts 
such as heads, liners, pistons, connecting rods and 
accessories, as well as fuel injectors and roller bearings. 
It covers the use of Magnus Super SL for better cleaning 
of flat and round air filters. 


You'll get plenty of usable ideas from this manual. 
WRITE FOR YOUR COPY TODAY! 


SECTION 1 


DIESELS 


. RAILROAD 


CLEANING 


MAGNUS CHEMICAL COMPANY 


GARWOOD, NEW JERSEY 


Railroad Division 
Я MAGNUS CHEMICAL COMPANY · 77 South Ave., Garwood, N. J. 


In Canada—Magnus Chemicals, Ltd. 
4040 Rue Masson, Montreal 36, Que. 


Ke 
ЗУ МАСИ CLEANERS 


АМО 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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the Brake Shoe as an apprentice after he 
was graduated from Yale University in 


S. R. Watkins 


1939. He served with the United States 
Army during the war and was released 
from service with the rank of major. 


* 


EQUIPMENT RESEARCH Сомракү.—А.Ё. 
Faulconbridge, vice-president of the Ajax 
Consolidated Company, Chicago, has been 
appointed also vice-president of a new 
company known as the Equipment Re- 
search Corporation, which has been formed 
by Ajax-Consolidated to handle various 
items in the air conditioning and electrical 
fields. Equipment Research has been ap- 
pointed exclusive sales agents for the re 
cently redesigned railroad water coolets 
for coaches and Pullman cars, produced by 
Cordley & Hayes Co. of New York, and are 
agents also for the Cordley industrial elec 
tric water coolers for use in railroad shops 
stations and offices. 


Ф 


INDEPENDENT PNEUMATIC Too, Cow. 
pany.—The Independent Pneumatic Too 
Company has constructed new factor, 
branch sales and service buildings at 1405 
West Washington boulevard, Chicago; 3. 
34 Greenpoint avenue, New York; 
Thomas street, Pittsburgh, Ра.; and 1” 
Davenport road, Toronto, Ont. The bul 
ings replace previous office sites in tt 
same cities. 

* 


INTERNATIONAL STEEL Company -Th 
International Steel Company, Evansill 
Ind., announces the formation of атай! 
division to to manufacture and market 12 
way products, including freight-car si % 
underframes, box-car doors, brine (27% 


А racing 
stainless-steel floors, TaC** and br 
In addition " 


depots, shop and service 
it is said, may 
with 100 per cent salvage | 
terial. All fabricating W : 

ny’s ll-acre plan bs 
Tore. 500,000 sq. ft. of floor space Ае 
voted to machinery and роб ая 
methods. In charge of the railway an 
will be Walter G. Koch, senior je MH 
dent, and Wesley D. Hamilton. pm 
dent, reporting to President Henn і 
sach. The railway division ^45 


ег 


еей Tool Steel Vees 


60 ROCKWELL C 
protect the carriage ways of 


"AMERICAN" PACEMAKER LATHES 


They are standard equipment 
on all "AMERICAN" Lathes 


These hardened vees are made of solid 
tool steel and ground to gauge tolerances 
for interchangeability should replacement 
ever be required. 


After hardening, the metallur- 
gical structure is stabilized by 
cold ‘treatment at minus 108° 
Fahrenheit to prevent twisting 
or warping. 


This feature is but one of the 
outstanding advantages offered 
by the new “AMERICAN” Pace- 
maker Lathe. 


Bulletin No. 16 gives the sashes C 
story—want one? 


Su 


| AMERICAN TOOL WORKS CO. Cincinnati, Ohio U.S.A. 


LATHES AND RADIAL DRILLS 


WEW TRISTAND VISE 


Legs fold in 
and chain for 
easy carrying. 
With new tray 
Tristand 
won't fold up 
in use. 


fool nag 


КЭ А ГЪ»; New 


Tristand is now your 


on-the-job work bench 


e+ » Trays available for 
your old model Tristand. 


@ All your tools are ready at hand, with this new rimaip 
work-saver pipe vise. Tool tray keeps them in easy reach— 
eliminates stooping, speeds up work. New Tristand is easy to 
set up and take down, tray attaches in a jiffy. Legs have rub- 
ber feet to prevent “creeping.” рото’ LonGrip tool-steel 
jaws have bulldog grip but are easy on polished pipe and 
tubing. Yoke vise, 2!" capacity; chain vise, 4." Buy the new 
work-saver рис» Tristand from your Supply House. 


THE RIDGE TO 
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retained as consultant K. F. Nystrom, re- 
tired chief mechanical officer of the Chi- 
cago, Milwaukee, St. Paul & Pacific. 

* 

Batpwin Locomotive WoRks.—Rich- 
ard D. Durrett has been appointed sales 
manager—Diesel locomotive sales of the 
Baldwin Locomotive Works. 

Mr. Durrett is a marine engineer grad- 
uate of the New York State Merchant Ma- 
rine Academy. He was assistant engineer 
of the Cleveland Cliffs Iron Company from 


Richard D. Durrett 


1938 to 1940; installation superintendent 
of the Iron Firemen Manufacturing Com- 
pany during 1940 and 1941; and coordinat- 
ing engineer for the Lewis Welding & En- 
gineering Corp. in 1941 and 1942. In 1942 
he joined the United States Navy as an en- 
sign and held the rank of lieutenant at 
the time of his discharge in 1945. Mr. Dur- 
rett joined Baldwin on April 3, 1546, as 
sales engineer, and on February 1, 1948, 
was appointed acting manager of Diesel 
product sales. 
* 

GeneraL ELECTRIC CoMPANY.— The fol- 
lowing appointments have been made in 
the locomotive and car equipment di- 
visions of the General Electric Company: 
H. O. Trumpheller, formerly assistant to 
the manager of manufacturing, has been 
appointed manager of manufacturing; 
David Blair, formerly production man- 
ager, has been appointed assistant to the 
manager in charge of procedures; and 
C. E. Shank, formerly assistant produc- 
tion manager, has become production 
manager. Harold E. Strang, engineering 
manager of the affiliated manufacturing 
companies department, has been ap- 
pointed manager of the G.E. apparatus 
department’s meter and instrument di- 
visions at Lynn, Mass., to succeed Nicho- 
las M. DuChemin, who has been ap 
pointed an assistant general manager of 
the apparatus department, as has John 
W. Belanger, manager of the turbine di 
visions at Schenectady, N. Y. Messrs. 
Belanger and DuChemin will assist in 
directing operations of the department's 
product divisions, works service divisions, 
and various works. 

F. C. Neal, Jr., who has been associated 
with the General Electric Company since 
1936, has been appointed manager of 
the distributor sales division of the com- 
pany's welding divisions. Mr. Neal will 


EVERY DROP OF 


ESSO DIESEL FUEL IS... 


f d 
án ap 
Quum am 


SOLD IN: Maine, Vt., N. H., Mass., Conn., R. I, N. Y., Penna., 
N. J., Del, Md., D. C., Va., W. Va., N. C. 5. C., Tenn., Ark., Lo. 
ESSO STANDARD OIL COMPANY — Boston, Mass.— New York, 
N. Y.— Elisobeth, N. J.— Baltimore, Md.— Richmond, Va.— Charles- 
ton, W. Va.— Chorlotte, N. C.— Columbia, S. C.— Memphis, Tenn.— 
Lite Rock, Ark.— Mew Orleans, Lo. 

0550 STANDARD OIL COMPANY OF PENNSYLVANIA — 
Philadelphia, Ро. 


America's largest petroleum 
laboratories — where a staff of over 2000 
scientists and technicians make sure Esso 
Diesel is always a fine, high-quality diesel 
fuel. 


test under actual operating con- 
ditions in a specially test-equipped two- 
unit 2700-horsepower Diesel locomotive 
that makes sure every Esso Railroad 
Product will do its best job on the job. 


Esso Railroad Product 
orders by our Esso Sales Engineer...to 
make sure Esso fuels and lubricants are 
performing to your satisfaction. Call in 
an Esso Sales Engineer on any fuel or 
lubrication problem. 
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RUB-BUB' 
m 


RAILROAD SAFETY. FLOORING 


Outlasts steel! Reduces pay accidents! 
Used by 7 Class 1 roads! 


BLACK TREAD 


Rub-Bub Heavy-Duty Safety 
Step Plate with highly visible 
white safety step edge (detach- 
able). Note strong, cupped 
Perma-Lok metal backing. 
Microphotograph (enlarged 30 
diameters) shows fibrous, non- 
skid texture of Rub-Bub syn- 
thetic rubber compound. 


HICH single feature do you 

value most in railroad floor- 
ing: Safety, long life, or appearance? 
You get all three by specifying 
RUB-BUB Heavy-Duty Safety Step 
Plate, made from RUB-BUB syn- 
thetic rubber compound. 

Its highly visible white step edge 
contains a high percentage of live 
rubber... prevents shattered shin- 
bone accidents . . . reduces costly 
damage claims! Wide grooves drain 
water faster...small squeegee ribs 
grip shoe soles tighter. “Toothy” 
texture of RUB-BUB compound is 
never slippery wet or dry. 

You also get years of extra life 
because RUB-BUB step plate is 
thicker... stronger. A full 5/16 inch 
thickness of sinewy RUB-BUB com- 


ALL-BLACK STEP 
PLATE MOLDED IN 
ONE PIECE ALSO 
AVAILABLE 


AISLE TREAD 


UNDERSEAT | 
FLOORING 
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pound is double-bonded (mechani- 
cally and chemically) to rigid Perma- 
Lok metal backing, eliminating ex- 
cessive "growth." Resilient step 
edge flexes with shifting passenger 
weight...resists chopping, gouging 
action of sharp heels. Dirt and air- 
borne abrasives accumulate in deep 
grooves below contact surfaces. 


Exclusive Dri-Foot design, a 
feature of RUB-BUB step plate, 
is also a feature of RUB-BUB vesti- 
bule plate, aisle tread and underseat 
flooring. This matched installation 
improves appearance . . . assures 
safety and long flooring life through- 
out the car. Write today for samples 
of RUB-BUB safety flooring—the 
big value in railroad flooring. 


RUB-BUB 


Transportation Products 


SAMUEL MOORE & CO. Mantua, OHIO 


IN CANADA 


RAILWAY & POWER ENG. CORP, 
Montreal * Hamilton * Windsor 
Toronto * North Bay * Winnipeg 
Vancouver * Noranda * New Glasgow 


* Y. M. REG. U. S. PAT. OFF. A-1964 
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make his new headquarters at Fitchburg, 
Mass., and will be succeeded as manager 
of the Houston, Tex., welding division 
by Preston- D. Morgan. 

T. F. Perkinson, assistant manager of 
the transportation engineering division of 
the apparatus department of the General 
Electric Company, has been appointed 
manager of the division, to succeed C. M. 
Davis, who has retired after nearly 40 
years’ service with the company. 

Mr. Perkinson is a graduate of Rens- 
selaer Polytechnic Institute (1924). After 
graduation he joined G. E. as an electrical 
engineer at Schenectady, N. Y., and, a year 
later, transferred to Erie, Pa., headquar- 


El 


T. F. Perkinson 


ters of the locomotive and car equipment 
divisions. In 1945 he was appointed man- 
ager of the railroad rolling stock division 
and in 1946 assistant manager of the trans- 
portation engineering division. 

* 


W. M. Сїввз Rattway SupePLY Com- 
PANY.— Walter M. Gibbs, executive vice- 
president of the Spring Packing Cor- 
poration, Chicago, has resigned from that 
firm and formed his own railway supply 
business, the W. M. Gibbs Railway Sup- 
ply Company, 332 South Michigan ave- 
nue, Chicago. 

Mr. Gibbs had been associated with 
Spring Packing since 1925, when he was 
employed as sales and service engineer. 
He then became a sales representative, 
and in 1930 was elected secretary and 
a director. Їп 1932 he was elected also 
vice-president, on January 1, 1947, when 
he became executive vice-president. 


Bupp Company.—The Budd Company 
has acquired title to the Red Lion plant at 
Philadelphia, Pa., where it will continue 
the building of an i passenger cars. 


GisnoLr МАСНІМЕ Company.—The De- 
troit branch office of the Gisholt Machine 
Company has been removed to 15484 James 
Couzens Highway, Detroit 21, Mich. 

* 


GusriN- Bacon Manuracturtnc Com- 
pany.—Dr. Carl M. Marberg, for the past 
two years co-ordinator of research plan- 
ning for the Standard Oil Company of In- 
diana, has joined the research staff of the 
Gustin-Bacon Manufacturing Company at 
Kansas City, Mo. 

The Gustin-Bacon Company has estab- 
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Serrated terminal 
barrel. 


EU Thin copper sleeve, for 
"Paati-BOND j stronger crimp. 
Ў 
sO LDERLESS TERMINA LS x Plastic insulation bonded to the 


| thin copper sleeve extends for 
Entire interlocking systems have been wired with insulation support. 


AMP PLASTI-BOND Terminals! In addition to easy 
installation, these PRE-INSULATED* terminals RESIST 
VIBRATION, have special "safety zone" (see below). 


PROTECTION AGAINST SHORTS 


Even if plastic cover should be pierced accidently there 
is no metal to be dangerously exposed! 


*Terminal body is already insulated! 
No separate tape or sleeving need be applied. 


AMP Trade Mark Registered U. S. Patent Office 


AIRCRAFT-MARINE PRODUCTS Inc. 


1314 N. FOURTH STREET, HARRISBURG, PA. 


Sole Canadian representative : 
F. MANLEY & SONS LTD., Toronto, Ont., Canada 
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NEW Railway Express Jumbo Refrigerator Cars 
Have Main Doors and Hatches Weatherstripped 
with 


S T 


The last word in refrigerated transport, the Railway Express new Jumbo 
size refrigerator cars are weatherstripped with Bridgeport Inner-seal. 
This modern gasket material, unique in design, provides positive insula- 
tion around main doors and hatches. Inner-seal consists of a live, sponge 
rubber bead, molded for life to a flexible flange woven of spring steel 
wire and tough cotton thread. For heavy duty installations such as rail- 
way cars the weatherstrip is coated all over with neoprene, the synthetic 
rubber that resists the ravages of abrasion, sunlight, oil, heat and cold. 
And, it's so easy to handle that any careful workman can install Inner- 
seal even around compound curves and in tight corners. 


Inner-seal is helping to protect vital equipment, to assure safe transport 
of perishables and to increase passenger and crew comfort on the latest 
type locomotives, freight cars and passenger coaches operated by leading 
railroads throughout the nation. Full information on Inner-seal sizes, 
shapes and colors will be sent on request. 


, 

DII ТШШ 

DGEPORT 1, 
Est. 1837 


Represented in Canada by 
THE HOLDEN CO., LTD., Montreal, Toronto, Winnipeg and Vancouver, B. C. 


Tough spring steel wire ^. 
molded for life into live BRI 
sponge rubber 
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lished a pilot plant at Kansas City in con- 
nection with its fibrous-glass products de- 
velopment. Marion W. Phillips, formerly 
of the Midwest Research Institute, is 
supervisor of the laboratory. 

Dr. George W. Ward has been appointed 
director of research, product development, 
and laboratory. 

* 


American Hoist & Derrick Co.—John 
E. Carroll has been appointed general 
sales manager of the American Hoist & 
Derrick Company, St. Paul, Minn. 

* 


Cuicaco Packinc ConPoRATION.—The 
Chicago Packing Corporation, Chicago, 
moved, on June 1, to new quarters at 332 
South Michigan avenue in that city. 


Obituary 


James S. Hearons, sales manager, rail- 
way division, of the Clark Equipment 
Company at Chicago, died on June 12. 

* 


WiLLiAM Н. Скоғт, SR., former presi- 
dent and board chairman of Magnus Metal 
Corporation, Chicago, died at Los Angeles, 
Calif, on May 13, at the age of 71. 

* 


James C. PEUGH, western representative 
of the Paxton-Mitchell Company, died on 
May 27, at Omaha, Neb. 

* 


Joun Н. Jascuxa, formerly district sales 
manager at St. Louis, Mo., for the National 
Malleable & Steel Castings Co., died on 
May 22, at his home in Clayton, Mo. Mr. 
Jaschka joined the company at Indianap- 
olis, Ind., in 1901, and shortly afterward 
transferred to the engineering department 
in Cleveland, Ohio. In 1904 he opened the 
company’s San Francisco, Calif., sales of- 
fice and in 1919 was again transferred to 
Cleveland on special duty. He was ap- 
pointed district sales manager at St. Louis 
in 1931, from which position he retired in 
May, 1948. 

* 


RicHaRD SHERIDAN, recently retired 
president of the John B. Astell Company. 
died on May 22, at the Johns Hopkin: 
Hospital, Baltimore, Md. Mr. Sheridan 
had been employed, successively, on the 
Boston & Maine, the New York, New 
Haven & Hartford, and as eastern sales 
representative of the Chicago Railway 
Equipment Company. 


PERSONAL 
MENTION 


General 


E. M. VaNDIVER has been appointed 
acting master mechanic of the Omaha- 
Northern Kansas and Kansas City Termi- 
nal division of the Missouri Pacific with 
headquarters at Falls City, Neb. 


Е. V. STONE, assistant to the manager of 
the department of research of the Cana- 
dian Pacific at Montreal, Que., has been 
appointed assistant manager of the re- 


c diae 


QR ESCENT LIGHTING with 


«Y v GLASS or PLASTIC Shades 


This diner-lounge car has Slimline fluorescent ceiling fix- 
ture, shown in close-up at right. The fixture, used with 
glass or plastic shade, is recommended for bedrooms, com- 
partments, and drawing rooms, and for general lighting 
in lounges, diners, chair cars and coaches. Slimline lamps 
have desirable features not available in standard fluores- 
cent lamps. Choice of eight output values. 


Fluorescent lighting fixtures by Safety Com- 
pany are available in a wide range of styles, in 
practical and modern types, with either glass 
or plastic shades. 

Safety Company car lighting fixtures are 
designed for the specific requirements of rail- 
way operation. Each type is optically correct 
and sound in mechanical and electrical con- 
struction to withstand the severe conditions 
encountered in railroad service. 

Advantages of this equipment include ef- 
ficiency in light output, refinement in design, 
ease of application, minimum penetration or 
projection, and simplified maintenance. 


by 
SAFETY 
COMPANY 


Illustrated above is fluorescent cove light, designed to 
fit neatly into corner of ceiling and sidewall. 


Whether your car lighting problems are 
solved through the variety of Safety Company 
standard lighting fixtures, or by the adaptation 
of these designs to individual requirements, 
you benefit from the specialized experience of 
our lighting engineers and designers. 

Descriptive data sent promptly on request. 


THESAF ET Y "^" ionenr.ss COMPANY 'NC 


NEW YORK CHICAGO | PHILADELPHIA ST.LOUIS SAN FRANCISCO NEW HAVEN MONTREAL 


SAFETY COMPANY PRODUCTS INCLUDE: Complete Air-Conditioning Equipment * Fans * Genemotors ® Generators 
Motor Alternators ® Regulators € Lighting Fixtures © Switchboards € Parcel Racks ® Generator Drives. 
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Punching а long line of holes hori- 
zontally through a vertical flange 
after forming. 


NEW HORIZONTAL MULTIPLE PUNCH 
SOLVES PUNCHING PROBLEM FOR RAILWAY SHOP 


This new Horizontal Multiple Punch, one of the first of its 
type, is typical of how practical, but imaginative engineering 
can solve problems. Designed for a railway shop, the new 
machine punches a series of holes horizontally through a ver- 
tical flange, providing for faster, lower cost production, and 
a more accurate fabrication. An air clamp device holds the 
material down during the punching operation for gauging 
purposes. Stripping is accomplished by air cylinders which 
travel with the ram. If you have a production problem, let a 
Beatty engineer work with you on it. 


Write for full details on the 
new Horizontal Multiple Punch. 


A 
> 
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search department. Mr. Stone received the 
degree of M.A. at McGill University in 
1933. He joined the Canadian Pacific in 
1938 and has been with the department of 
research since 1945. He became assistant 
to the manager of the research department 
in 1947. 


T. J. Conway, road foreman of engines 
of the Texas & Pacific at Big Spring, Tex., 
has been appointed fuel supervisor at Dal- 
las, Tex. 


H. B. Bowen, chief of motive power and 
rolling stock of the Canadian Pacific at 
Montreal, Que., has retired. Mr. Bowen 
was born in Derbyshire, England, on May 
17, 1884, and was educated in railway 
machine work at the Manchester School 
of Technology. He entered the service of 
the Canadian Pacific in 1905 in the Angus 
shops at Montreal, and the following year 
he went to Winnipeg, Man., where he 
served successively as draftsman, foreman 
wheel and tender shop, shop engineer, 
chief draftsman, works manager, and as- 


H. B. Bowen 


sistant superintendent motive power of the 
Western lines. In August, 1928, Mr. Bowen 
returned to Montreal as chief of motive 
power and rolling stock. Mr. Bowen is a 
member of the General Committee, Me- 
chanical Division, Association of American 
Railroads; the Institution of Locomotive 
Engineers, and the Canadian Railway 


Club. 


W. A. NEWMAN, manager of the depart- 
ment of research of the Canadian Pacific 
at Montreal, Que., has been appointed 
chief of motive power and rolling stock, 
with headquarters at Montreal. Mr. New- 
man was born on June 29, 1889, at Hamil- 
ton, Ont., and was educated at Queen's 
University, Kingston, Ont, where he re 
ceived the degree of B.Sc. in 1911. After 
graduation he joined the Canadian Pacific 
as special apprentice and during 1914 
and 1915 he was assistant professor 
of mechanical engineering at Queen's Uni- 
versity. From 1916 to 1940 Mr. Newman 
served, successively, as engineer of loco- 
motive and car construction; mechanical 
engineer, and chief mechanical engineer 
of the Canadian Pacific at Montreal. From 
1540 to 1945, he was on leave with the 
government of the Dominion of Canada a» 
president and general manager of the Fed- 
eral Aircraft Ltd., and as aircraft control- 
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Provide — 


Greater Safety 
Maximum Economy 
Increased Availability 
Faster Inspections 


Higher Mileage 


FLANNERY BOLT COMPANY 


BRIDGEVILLE * PENNSYLVANIA 
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LONGER USE 


Reduce cost] 
bottleneck 
eliminate пе 


Y delays and 
breakdowns, 
ed for a 1; 
xA of replacement Na 
кыы your plant with Cof- 
ngQuik-Lift electric hoists 
hey’re built to Stay on th i; 
job — to give Ч 
OUS operation 
est day-after- 


you continu- 
in the tough- 
day work. 


, Sacked by 


> BETTER SERVICE 


Prompt, efficient Coffing 

service, with immediate 

shipment of parts further 
i protects you against costly 
/ down time. 


Put one or two Quik-Lifts 1 
on the job. Prove to your- 
self that for extra endur- 
ance backed by efficient 
service there is a difference 
in electric hoists. 


Write 
COFFING HOIST 
COMPANY 


Danville, ILL. 
for Bulletin 
H7E 


Hoist-Jacks ©  Safety-Pull f 
Ratchet Lever Hoists * Mighty- : 
Midget Pullers * Spur-Geared 
Hoists е Differential Chain 
Hoists * Load Binders * 
I-Beam Trolleys. 
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ler and aviation administrator for the War- 
time Prices and Trade Board. He has been 


W. А. Newman 


manager of the Canadian Pacific's depart. 
ment of research since its formation in 


1945. 


Master Mechanics 
And Road Foremen 


О. T. Вотснек, shop superintendent of 
the Pere Marquette district of the Chesa- 
peake & Ohio at St. Thomas, Ont., has been 
appointed master mechanic of the Cana- 
dian division, with headquarters at St. 


Thomas. Mr. Butcher began his service 
with the C. & O. in 1911 as a machinist ap- 
prentice at St. Thomas, Ont., and was pro- 
moted successively, to gang leade-. eret. 
ing foreman, and shop superintendent (in 
1941). 


Ricuarp Кілмс, master mechanic of the 
Omaha-Northern Kansas and Kansas City 
Terminal divisions of the Missouri Pa- 
cific at Falls City, Neb., has been granted 
a sick leave. 


Ear FISHER, assistant master mechanic 
of the Denver & Rio Grande Western at 
Denver, Colo., has been appointed master 
mechanic of the Pueblo division with 
headquarters at Burnham, Colo. 


CuanLEs К. EisELE, shop engineer of 
the Denver & Rio Grande Western system, 
has been appointed master mechanic of 
the Grand Junction division. 


Н. F. Mackey, who has been appointed 
master mechanic of the Atchison, Topeka 
& Santa Fe at Clovis, N. M., as announced 
in the April issue, was born on August 3l, 
1905, at Topeka, Kan. He entered the serv- 
ice of the Santa Fe as a telegraph operator 
at Topeka. He resigned on February 22. 
1926, but returned to Topeka on July 19. 


1926, as a machinist apprentice. He com- 
pleted his apprenticeship on July 14. 1930, 
and remained at Topeka, serving, succes- 
sively, as laborer, stationary fireman, car- 


BOTTOM 
FURNACE 


—for annealing, nor- 
malizing and stress 
relieving. Single chamber, single end model shown. 
Clean heating, high efficiency and fuel economy is 
attained by the JOHNSTON "Reverse Blast" Low 
Pressure Burner used in this furnace. 


Write for Bulletin R-240 
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2825 EAST HENNEPIN AVE 
MINNEAPOLIS 13, MINN 


к 


— 


After repairing or rebuilding, accurate balance is quickly and 
| accurately restored on parts like these. The DYNETRIC 3-S 
Balancing Machine shown here handles numerous sizes and 
types of motors and generators used on Pullman, coach and 


locomotive equipment. 
DEVELOPED JOINTLY WITH 
WESTINGHOUSE ELECTRIC CORPORATION 
"OYMETRIC" 15 A TRACE MARE 
s мо U 5 PAT. OFFICE BY 


WESTINGHOUSE ELECTRIC CORPORATION 


COSTS: TOO, MUCHA 


In Railroad Electrical Equipment—of All Places! 


Vibration is bad enough even when you find it in 
stationary-mounted equipment. But pity this gener- 
ator which takes incessant pounding along the right- 
of-way. 

No wonder leading railroads have turned to Gisholt 
DYNETRIC Balancers to cut their costs. And they've 
found their answer in maintenance records which 
show that bearing life is from eight to twelve times 
longer when rotating parts are properly balanced on 
Gisholt DYNETRIC Balancing Machines. 

Gisholt offers you years of leadership in perfect- 
ing the finest in balancing equipment, plus years of 
experience in working closely with railroad main- 
tenance shops. We can help you cut costs as we 
have helped others. 


GISHOLT MACHINE COMPANY 


Madison 10, Wisconsin 


IR NA 
CLE o 2 ) THE GISHOLT ROUND TABLE repre- 
Is. Сас М) sents the collective experience of 
2 А specialists in machining, surface-fin- 
ishing and balancing of round and 
partly round parts. Your problems 
are welcomed here. 


man helper, machinist helper, and machin- 
ist until September, 1939, when he was 
transferred to Chicago as a Diesel main- 
tainer. He was appointed assistant super- 
visor of Diesel engines at San Bernardino, 
Calif., on March 1, 1944; supervisor of 


H. F. Mackey 


Diesel engines at Chicago on March 1, 
1947, and on February 15, 1949, master 
mechanic at Clovis. 


Rarra M. McC Lean, master mechanic 
of the Pueblo division of the Denver & 
. Rio Grande Western at Burnham, Colo., 


hard rough usage. 


has been appointed general master me- 
chanic in charge of steam locomotive 
maintenance and servicing for the entire 
system. 


W. К. WiTHERSPOON, master mechanic 
of the Atlantic Coast Line at High 
Springs, Fla., has been appointed master 
mechanic at Waycross, Ga. 


R. L. Penton, general foreman of the 
Atlantic Coast Line at Jacksonville, Fla., 
has been appointed master mechanic, 
with headquarters at Rocky Mount, N. C. 


Ernest WoopRurr, master mechanic of 
the Canadian division of the Chesapeake & 
Ohio, Pere Marquette district, retired on 
June 1. Mr. Woodruff was born on May 23, 
1884, at Queenston, Ont. He entered the 
service of the C. & O. as a pattern maker at 
St. Thomas, Ont., in 1908, and served there- 
after as mill foreman and general foreman 
until 1941 when he became master me- 
chanic of the Canadian division. 


Electrical 


R. HuMBLE, assistant. foreman of the 
Canadian National at Point St. Charles, 
Ont., has been appointed electrical super- 
visor, with jurisdiction over the Montreal 
Terminals, Mount Royal and L'Assump- 
tion subdivisions electrified zones and with 
headquarters at Montreal, Que. 
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Adjustable refractory 


IT'S WISE PLANNING to have a forge that 
handles your toughest forging jobs. А 
MAHR Slot Type Forge is designed to pre- 
heat rods, billets or other steel shapes with 
fast high temperatures up to 2400° F. 
Economical gas or oil firing gives you more 


lined shield, chain type curtain and pro- 
tective air curtain in front of hearth as- 
sures maximum safety for the operator and 
allows faster more dependable work. 
INVESTIGATE the standard line of MAHR 
slot type forge, single or double openings, 
Production for your heating dollar. All or ask about special furnaces for your 
‘round heavy duty construction “can take” specific requirements. 
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LOCOMOTIVE FIRE OFF FURNACES (Att TYPES) 


1700 N. 2nd St. Minneapolis 11, Minn. 
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Car Department 


J. СкАНАМ, car foreman of the Canadian 
National at Stratford, Ont., has been ap- 
pointed car foreman at London, Ont. 


С. №. Hype has been appointed produc- 
tion supervisor at the Beech Grove, Ind., 
shops of the New York Central. 


S. E. Harvey, assistant car foreman, 
coach yard, of the Canadian National at 
Toronto, Ont., has been appointed car fore- 
man at Stratford, Ont. 


А. D. AKrns has been appointed pro- 
duction supervisor at the Beech Grove, 
Ind., shops of the New York Central. 


Shop and 
Enginehouse 


E. L. SricER, master mechanic of the 
Atlantic Coast Line at Waycross, Ga., has 
been appointed shop superintendent at 
Waycross. 


L. Н. Cooper, master mechanic of the 
Atlantic Coast Line at Rocky Mount, N. 
C., has been appointed shop superinten- 
dent at Rocky Mount. 


Harrison L. Price, who has been ap- 
pointed superintendent of shops of the 
Atchison, Topeka & Santa Fe at Albu- 
querque, №. M., as noted in the April 
issue, was born on November 27, 1898, at 
Kearney, Neb. He attended high school 
а! Topeka, Kans, and on February 7, 
1916, became a machinist apprentice in 
the employ of the Santa Fe at Topeka, 
Kans. He subsequently served as a 
machinist, inspector, welder, and appren- 
tice instructor at Shopton, Iowa, and as 
test department assistant at Topeka, 
until October, 1936, when he became en- 
ginehouse foreman at Chillicothe, Ill. He 


H. L. Price 


was appointed air-brake foreman at Chi- 
cago coach yard on January 1, 1938. 
From September, 1941, until February 1, 
1943, he was car gang foreman, acting 
superintendent of shops, and shop super- 


intendent at Chicago car works. On the 
latter date he was appointed master 
mechanic of the Southern Kansas Divi- 
sion, with headquarters at Chanute, Kans., 
and on May 1, 1943, was transferred to 
the position of master mechanic of the 
Illinois Division and the Chicago Termi- 
nal Division. On February 15 of the 
current year he became superintendent of 
shops at Albuquerque. 
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en years ago the first order for Un 
Trucks—five refrigerator cars for Swift & C 
—was placed with us by General America 
Transportation Corporation. 
In the intervening years more than eigi 
thousand Unit-equipped General Americo 
cars have rolled from the shops. 
Under the circumstances it seems most fittir 
that our contribution to the track exhibit : 
the Chicago Railroad Fair for 1949 is Gener 
American's newest and most modern Uni 
equipped refrigerator car—GARX 90001. 
This is our small, but nonetheless sincere a 
knowledgment to an early champion and c 


old and valued customer. 
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-mda 
yard wide 


Big rough castings with a lot of finishing stock are 
no worry to the operators of CINCINNATI Dual Power 
Dial Type Milling Machines. These heavy duty 
millers have what it takes for a rapid rate of metal 
removal up to 50 hp. Nos. 5 and 6 sizes have knees 
a yard wide (illustration above) ... ample support 


for the saddle, table and work. 


Dynapoise overarm offers a plus factor 
which is available only on CINCINNATI. It 
adds a stabilizing influence by damping 
out self-excited chatter before it 

can occur. 


! CINCISSNATI | 


CIWCIMMATI 


And look at the wide, 
square gibbed grip the 
knee has on the column. 
It easily resists the 
stresses developed 
when taking heavy cuts 
with large cutters. 


Rugged construction and ability to mill a big volume 
of chips is not the only advantage offered by CINCINNATI 
Dual Powers. Operators like them because they're 
easy to run. А single lever, front or rear, changes 
speeds and feeds by power. Other features are outlined 
in attractive literature. May we send a copy to you? 
Complete specifications may be obtained by writing 
for catalog M-1647 for the Dual Power Dial Types, and 
catalog M-1644 for the High Power Machines. 


CINCINNATI High Power and Dual Power Dial Type Mill- 
ing Machines are built in Nos. 3, 4, 5 and 6 sizes; Plain 
(illustrated at left) and Vertical styles. Also Universal 
style for Nos. 3 and 4. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U. S. A. 


MILLING MACHINES . BROACHING MACHINES Ы СОТТЕВ SHARPENING MACHINES 
FLAME HARDENING MACHINES e OPTICAL PROJECTION PROFILE GRINDERS e CUTTING FLUID 
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"A4 A. K. Galloway, V. R. Hawthorne, 
Chairman Executive Vice-Chairman 


Mechanical | 


; Division | tam 
. Qonsiders Current Problems 


In addition to the discussion of 15 technical re- 
ports members hear addresses on 40-hour week 


ж” к» 


Wir the 40-hour week will mean to the mainte- 
nance of equipment departments of American rail- 
roads in the matter of increased expense and man- 
power requirements was forcibly outlined in ad- 
dresses by Gustav Metzman, president, New York 
Central and J. E. Goodwin, vice-president and ex- 
ecutive assistant to the president, Chicago & North 
Western at the opening session of the 23rd annual 
meeting of the Mechanical Division, Association of 
American Railroads held at the Contress Hotel, 
Chicago, June 27 to 29, inclusive. 

The total registration of railroad men was 259 
and an equal number of associate members and guests 
A. C. Browning, J. R. Jackson of the Division was on hand at the opening session. 

Secretary Mechanical Engineer No exhibit of railway equipment and supplies was 
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C. B. Hitch 


F. K. Mitchell 


held in conjunction with the annual meeting of the 
Mechanical Division. All sessions of the annual 
meeting were presided over by A. K. Galloway, gen- 
eral superintendent of motive power and equipment, 
Baltimore & Ohio, chairman of the division. Other 
division officers are vice-chairman, B. M. Brown, 
general superintendent of motive power, Southern 
Pacific; V. R. Hawthorne, executive vice-chairman, 
A. C. Browning, secretary and J. R. Jackson, mechan- 
ical engineer of the Mechanical Division. 


New General Committee Members 


Members of the Mechanical Division, General Com- 
mittee whose terms of office expired in June, 1949, 
included: F. K. Mitchell, manager of equipment, 
New York Central; A. G. Kann, general superinten- 
dent of equipment, Illinois Central; H. B. Bowen. 
chief of motive power and rolling stock, Canadian 
Pacific; J. Gogerty, general superintendent of motive 
power and machinery, Union Pacific; and G. W. 
Bohannon, chief mechanical officer, Chicago and 
North Western. Messrs. Mitchell, Kann and Bohan- 
non were ré-elected to the General Committee with 
terms expiring in June, 1951. New members, elected 
to the general committee for the same term, included 
E. R. Battley, chief of motive power and car equip- 
ment, Canadian National, and D. S. Neuhart, general 
superintendent of motive power and machinery, 
Union Pacific, in place of J. Gogerty, retired. J. D. 
Loftis, chief of motive power and equipment, Atlantic 
Coast Line, was elected, with term expiring in June, 
1950, in place of C. B. Hitch, retired chief mechanical 
officer, Chesapeake & Ohio. 


А.А.К. 


Mechanical Division 


H. T. Cover J. Gogerty 


General Committee 


Members 


1948-49 
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H. B. Bowen 


R. G. Henley 


M. R. Brockman 


Galloway Discusses Division's Progress 


The mechanical departments of the Class I railroads were 
responsible for the expenditure of $1,558,010.454 in 1947 for 
maintenance of equipment and other expenses. The total 
operating revenue during 1947 was $8,684,918,252. This meant 
that the mechanical departments spent approximately 18 
cents of each dollar earned. 

Since the war, the railroads have acquired large amounts 
of new power, mostly Diesel-electric, and many thousands 
of new and improved freight and passenger cars. Much of 
this new equipment was built in shops owned and operated 
by the railroads. In addition, many thousands of freight 
cars have been rebuilt or given general heavy repairs, and 
the same is true of passenger-equipment cars. 

Shops, facilities and tools have also been provided to re- 
place the obsolete and worn-out equipment. During 1948 
the railroads spent more money for improvements than ever 
before—$920 million on new locomotives and new freight and 
passenger cars; and in addition, $330 million for heavier 
rail, better signals, elimination of grades and curves, and 
other improvements in the fixed plant. 

Аз a result of these extensive improvement programs since 
the war, American railroads have been able to carry more 
tons of freight at higher average speed than ever before, 
to improve service and reduce operating costs. The average 
load of freight per train in 1948 was 1,176 tons; an increase 
of 30 tons above the previous high record established in 
1947. It was also an increase of 37 tons above 1944, the 
peak war year. Їп 1929 the average was only 804 tons. 

Tons of freight moved one mile for each hour of freight 
train operation averaged 18,779 in 1948, compared with the 
previous high of 18,126 ton-miles in 1947 and 10,580 in 1929. 
The performance in 1948 was greater by 6.6 per cent than the 
wartime record of 17,623 ton-miles per hour attained in 1944. 

These records were possible because of improved operating 
methods, larger and more efficient locomotives, better freight 
cars, improved signaling and other devices. 


Research Program Expanded 


Mechanical officers recognize that safe and economical 
operation of the railroads can only be maintained and im- 
proved by additional improvements in methods of doing work, 
in design and construction of equipment and facilities. This 
is especially true as our labor and material expenses have 
increased since January 1, 1948, and with the 40-hour week 
that will become effective September 1, we will have difficulty 
in keeping our maintenance-of-equipment expenses in the 
proper ratio. 

To continue research on these improvement programs, a 
budget of $439,745 was approved for the Mechanical Division 
for the year 1949 at the A.A.R. annual member road meeting 
held in New York, November 19, 1948. 

In addition, the A.A.R. is constructing a research center 
at the Illinois Institute of Technology, Chicago, which will 
house the research offices and staffs and be the nucleus 
around which will be built even greater research activities 
than those carried on heretofore. 

The railroads have embarked on a large research program, 
both individually and collectively, through the A.A.R. 

Among Mechanical Division outstanding research projects 
are improved freight car trucks and devices to provide easier 
riding freight cars, improved lubrication of cars and loco- 
motives, improved wheels and other parts of cars and loco- 
motives, and in fact improvements to all appurtenances and 
devices used in locomotive and car construction. 

The manufacturers of railway equipment are cooperating 
wholeheartedly in the research program being carried on 
and are conducting extensive research to improve the prod- 
uct which they offer and sell. 


The Committee on Lubrication of cars and locomotives 
will submit a proposed A.A.R. Manual of Lubrication and 
Lubricating Practices for Railway Equipment Cars, incor- 
porating the various instructions and standards pertaining 
to this subject. It is the intent to issue this Manual in 
separate pamphlet form, when approved. 

Following the adoption of revised Specifications for Jour- 
nal Box Lids effective March 1, 1948, twenty designs sub- 
mitted by six manufacturers have been formally tested and 
approved and certificates of approval issued. 

As the result of the completion of satisfactory laboratory 
tests and the excellent performance of six cars in general 
service equipped with experimental Type F interlocking 
couplers for freight equipment, the Committee on Couplers 
and Draft Gears has authorized additional applications up 
to 250 car sets to cars in interchange service in order to 
obtain further service experience. 

Following the completion of exhaustive service tests of 
D-22 control valves for HSC brake equipment, the Com- 
mittee on Brakes and Brake Equipment is recommending that 
the mandatory cleaning period be advanced from 15 to 24 
months. 

А revision of the Air Brake Maintenance Rules, to bring 
them up-to-date in accordance with present day developments 
and operation, and including provisions applicable to loco- 
motives other than steam, is being reviewed with representa- 
tives of the Bureau of Safety of the Interstate Commerce 
Commission. 

After several years’ road service and laboratory tests in 
cooperation with the Brake Beam Manufacturers Mechanical 
Committee, the Committee on Car Construction is recom- 
mending revision of the Standard Brake Beam Specifications 
and Tests to require approval tests and certification of 
brake beams. The recommendation provides that A.A.R. 
Standard No. 15 and A.A.R. No. 3 beams are to be super- 
seded by a New No. 18 beam with requirements that beams 
of not less capacity than the No. 18 be made mandatory for 
new and rebuilt cars and for new beams applied to existing 
cars after a future date to be established. 

The Committee on Wheels has prepared a new section for 
the Wheel and Axle Manual, containing instructions for 
maintenance, repairs and renewal of journal roller bearing 
assemblies, journal boxes, wheels and axles, and periodic 
magnetic testing of axles equipped with roller bearings. 

А special joint subcommittee consisting of representatives 
of the Wheel, Car Construction, Locomotive Construction, 
Brake and Specifications Committees, the Diesel locomotive 
builders, car builders, air brake manufacturers, wrought steel 
wheel industry, truck manufacturers and manufacturers of 
foundation brake rigging, has been organized to consider the 
matter of thermal checking of wrought steel wheels in pas- 
senger service and failure of wrought steel wheels in Diesel 
locomotive service. 


Shippers Forming Commodity Groups 


There is an increasing tendency among shippers to es- 
tablish groups or committees representing particular com- 
modities, to work with the Committees on Loading Rules 
in determining the most satisfactory and safest methods of 
loading and then standardizing such loading methods. At 
present, six such groups of shippers are active in studies of 
this kind. 

The matter of standardization of parts of Diesel loco- 
motives is being continued by the Committee on Locomotive 
Construction and a recommendation is advanced this year 
Íor adoption as recommended practice of a considerable 
number of details of the component parts for interchangeable 
trucks for Diesel-electric switching locomotives. 
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Laboratory studies of roller bearing lubricants, also studies 
of journal box lubricating materials (oil, waste, etc.) are 
being progressed at the Indianapolis Lubrication Laboratory 
under direction of the Mechanical Research Office. 

The road test program of trucks for high speed freight 
service and freight truck spring snubbing devices is sched- 
uled to continue during 1949 under the same general pattern 


What Does The 40-Hour Week Mean? 


The need for progress always is great, but the necessity 
of instituting the 40-hour week on September 1 for all non- 
operating employees—totaling nearly a million people on the 
nation’s railroads—has made the production of much greater 
efficiencies imperative to our very survival as an industry. 

This shortened work week, resulting from the recom- 
mendations of a presidential emergency board, was inaugu- 
rated in most other industries at a time when few employees 
were working more than 40 hours a week. It also was intro- 
duced gradually—with a 44-hour week the first year, a 42- 
hour week the next year, and then a 40-hour week the follow- 
ing year. In sharp contrast, the railroads are required to 
place the 40-hour week in effect in a single step. 

Including the seven cents an hour raise effective as of last 
October 1, the 40-hour week will represent an increase in the 
basic day rate of shop mechanics, for example, of approxi- 
mately 25 per cent in less than a year. 

Worse yet, the change to the 40-hour week, with the burden 
ef additional employment that it imposes, must be made in 
a period when we already are feeling the disturbing impact 
of declining business. Thus we all are faced—little more 
than two months hence—with one of the greatest emer- 
gencies in the entire history of railroads. 

First of all, we are going to have to think. We are going to 
have to do more constructive thinking, and in a shorter period 
of time, than we ever have done before. This thinking must 
be done—whether it requires shorter lunch hours, or longer 
hours at the office, or whether it is done at home. 

Secondly, we are going to have to follow up this thinking 
with intelligent action, carried out quickly. 

We must review, with a critical eye, every procedure, 
every operation—regardless of how long we have done it 
that way. 

We must solicit ideas from the people in our departments 
as to how new efficiencies can be achieved, and keep after 
them for such suggestions, thus getting the benefit of their 
brains as well as of our own. 

We must likewise resurrect and review with completely 
open minds any suggestions of this type which may have 
been rejected or side tracked in the past for a variety of 
reasons. The ideas which were passed up when we were 
preoccupied with the necessity of moving traffic at any cost 
must be considered anew—in the light of today’s need for 
better efficiencies; in the light of today’s higher wage levels; 
and in the light or today’s employment markets. 

It is particularly important to salvage the old new ideas, 
because the constant climb in wage levels has made machani- 
zation more and more essential, so that new machinery or 
new procedures which would not have been economical a 
decade ago—or even a few years ago—may now be vital in 
the interest of efficient operation. 

But while we are thinking in terms of new machinery, 
we likewise must think seriously of how to get more output 
from the shop equipment we already have. Despite con- 
stant efforts, I doubt if any of us has reached the ultimate 
in that direction. Inasmuch as more output from present 
equipment involves no new expenditures, this approach 


* President, New York Central System 
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as followed during the 1948 road tests in order that the 
results obtained may be comparable. 

The ABLC brake equipment, in tests, developed certain 
modifications which it is felt will improve the service 
performance. These changes are being worked out in coop- 
eration with the manufacturers and, after further tests, 
appropriate recommendations will be made. 


By G. Metsman* 


promises one of the highest potential returns on the invest- 
ment of time and effort. 


Too Much Supervision? 

We must study whether we have the proper number of 
supervisors. In some cases, it may be desirable to dispense 
with some. Probably no department ever feels that it has 
too many supervisors, but here is another place where we 
should take that fresh look that I have been talking about. 
There comes a point in any organization where too much 
supervision means that supervisors spend too much time 
writing memorandums to one another, making needless tele- 
phone calls to one another, and the like, with no more pro- 
ductive work being accomplished in the aggregate, and pos- 
sibly even less. 

In some other situations, it may even be desirable to add 
supervision to see that we are getting a full day’s work for 
a full day’s pay, and to see that the work that we are 
getting is productive work, 

In our search for a solution to the thousand and one new 
problems which will confront the industry on next September 
1, we shall necessarily depend to a great extent upon our 
supervisors. The need for good supervisors will be more 
important than ever, and by good supervisors, I mean 
Jeaders, not drivers; thinkers, not mental drones. We shall 
need men who know their jobs and know how to teach others. 
Men who recognize good performance when they see it and 
men who think and have ideas. 

We should make certain that we have a sufficient number 
of group meetings of all our key people to plan for and 
make certain that on September 1 there will be teamwork 
in all ranks. 


Don't Write—'Phone! 

Every organization, unfortunately, has its proportion of 
people who are affiliated with "dictation disease"; who 
would rather dictate а memorandum than make a simple 
phone call, or a quick visit to someone's office in the same 
building. In making the best use of time a telephone call, 
or an office visit, often is much more efficient than a memo- 
randum, in that it reduces the possibility of the misunder- 
standings which too frequently produce ruffled feelings and 
a series of memorandums, and because it also saves typing 
and filing efforts which are becoming increasingly expensive. 
and even luxurious. 

We must cut across departmental lines more and more. 
in the realization that everybody is working for the railroad, 
and not for a single department. I refer to expenditures of 
money or mental effort by one department which will result 
in profitable savings in the financial accounts of an entirely 
different department. One example would be a mechanical 
department expenditure which would reduce losses to lading. 
and which would result in savings technically for the claim 
department, but actually for the benefit of the railroad as a 
whole. Statistics show that more than five per cent of all 
freight claim payments are clearly due to the defective or 
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unfit condition of the car, and that a large number of other 
claims likewise result from mechanical failures of one type 
or another. It is to overlapping matters such as these— 
involving many millions of dollars annually on the nation’s 
railroads—that our departments must apply broader perspec- 
tive. 

And now, one of the most important things of all: We 
must utilize every modern supervisory technique—and there 
are literally scores of them available—in educating our em- 
ployees to the necessity of doing a good day's work, every 
day, and we must personally see that they actually do this. 
In the hearings which resulted in the presidential emer- 
gency board's findings for a 40-hour week with 48-hour pay, 
the unions’ national representatives made much of the argu- 
ment that through working fewer hours, employees would be 


Increased Mechanization Will Cut Costs 


On September first, which is quite aptly referred to as 
“F” Day, the greatest revolution in operating practices, 
wage rates and methods of serving the public will of neces- 
sity be inaugurated by the railroad industry with the 
establishment of the 40-hour 5-day basic work week for the 
so-called non-operating employees. 

If the railway industry is to survive this body blow and at 
the same time continue the tradition of service to the public 
at minimum cost, all of us must exercise every bit of ingenu- 
ity we possess to get the job done at a minimum increase in 
cost, In most cases, traditions and past practices will have to 
be thrown out the window. 

If we are to continue to do our work in the same manner 
as in the past the effect on the industry will be the same as a 
20 per cent increase in wage costs. The alternative is to run 
the railroads without materially increasing the number of 
employees. There is only one practical way to approach 
the problem and that is through a complete analysis of every 
job, every piece of work and every service offered to the 
public. In each case we must ask ourselves whether the par- 
ticular job or service is essential to the performance of an 
efficient and satisfactory transportation operation. If the job 
is essential, then we must find more economical ways and 


means of getting it done. 
_ People who are not familiar with railroad operations are 
inclined to ask “Why should the railroads complain—other 


industries have the 40-hour week ?” 

In the first place, the railway industry is not like any 
other industry. You can shut down a production line Friday 
night and start it again Monday morning, but railroading is 
a 24-hour day, 7-day week operation. It is true that certain 
activities, such as accounting and back shop work, can be 
postponed or shut down for a two-day holiday, but not the 
actual movement of trains, the dispatching of engines from 
the roundhouse, or the inspecting of cars in the train yards. 
There has been a lot of talk about the fact that only the non- 
operating employees are involved and, therefore, the industry 
has nothing to worry about in the operation of trains. We 
in the railroad business know very well, however, that the 
car inspectors who make the train yard inspection, the me- 
chanics, hostlers and helpers who service the locomotives at 
the roundhouse, the supply men who service the caboose, 
the yard clerks who check the train consist and line up the 
bills, the levermen who manipulate retarders, interlocking 
Plants and switches, the telegraphers and train dispatchers 
who watch the train movements between terminals, are all 
Just as important and as necessary as the yard crews who 
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fresher and thus would produce more work per hour. Our 
efforts to cope with the 40-hour week problem can succeed 
only if our employees respond to the obligation to do more 
and better work. With all the persuasiveness at our com- 
mand, we must appeal to the local union representatives to 
back us up, thus backing up the greater ‚ productivity 
promises of the national leaders. Hiding behind the pro- 
tective cloak of seniority, a few employees may not be 
impressed because their own job security may not be imme- 
diately at stake, but given the active cooperation of the 
employees can be impressed with the serious problem which 
is almost upon из. And even those employees with high 
seniority ratings can be made to remember that regardless of 
their job protection, any company which is in dire financial 
straits cannot possibly provide satisfactory working conditions. 


By J. E. Goodwin* 


make up the trains, or the road crews who handle them 
tu the next terminal. 


Railway Ruling Drastic 

Probably the most misunderstood part of the 40-hour 
week is that the public does not generally realize that no 
industry in any way comparable to the railroads has had 
to apply such a drastic agreement as that which was handed 
down to us and, further, that no industry, comparable or 
otherwise, has had a reduced work week applied with the 
terrific economic impact that the 40-hour week brings to 
our industry. 

The Fair Labor Standards Act established the 40-hour 
week in most industries at a time of widespread unemploy- 
ment and at that time few industrial workers were actually 
employed in excess of 40 hours a week. For example, the 
steel workers were actually working 33.8 hours a week. A 
further important difference is that the 40-hour week was 
established on a gradual basis—the first Step was to reduce 
the work week to 44 hr.; a year later to 42 hr.; and the 
following year to 40 hr. As against this orderly and gradual 
approach, about one million railroad employees will be 
placed on a 40-hour week in one grand blow—-and with no 
reduction in pay. 

The principle of the 40-hour week was to spread em- 
ployment; however, it is being applied to the railroad 
industry at a time of relatively high employment—in fact 
a time of shortage of competent and qualified railroad en 
ployees of some classes. 

. In 1948, all of the approximately one million employees 

in the non-operating group worked at least 5% days a week 

and were paid on the basis of at least 6 days a week, Iti 

evident, therefore, that the compression of the work Wek 

rn 48 to 40 hr. is not something that will take care of 

pon phan ur оп only be applied after serious and 
y railroad officers and supervisors. 

In the practical application of this award we h 
choice of two methods of approach; the first is t uds 
the work load into five d b tti ob рге 
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over 28 per cent are on seven-day кей да сы es 
x for ы continuous operation of the Hilos as 
obvious that unless you devise some radical changes in 
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methods of doing this work these positions will still be 
necessary and you will be required to more than double 
the present number of relief assignments. The greater 
number of seven-day positions which there are on a railroad, 
the greater will be the cost of the 40-hour work week. 

It has been estimated that if we go along as we have in 
the past with present work methods it will require more 
than 200,000 additional employees and vill cost the railroads 
close to $510 million a year—which would be the same 
result as though an increase of 23% cents an hour had 
been granted to all non-operating employees. 

Under most shop craíts agreements, the railroads have 
been required to pay time and one-half for Sunday work as 
such. It has been the general practice to restrict Sunday 
operations to the bare essentials and it will now be neces- 
sary to so consider Saturday or some other relief day. 

However, under the 40-hour week award the craíts lost the 
payment of time and one-half for Sunday work as such. The 
mechanical departments now have an excellent opportunity, 
through scheduling and planning, to set up relief assignments 
and perform on a straight-time basis the work previously 
done on Sunday at penalty rates. In this way they can assist 
materially in reducing the impact of the cost of the 40- 
hour work week. 


More Mechanization Needed 


Mechanical department officers must seek ways and means 
further to mechanize operations, and no opportunity should 
be lost to bring about economies through such procedure 
in each case where studies indicate a worth-while saving 
can be realized by substituting modern machines for anti- 
quated machines or hand labor methods. They must be on 
the alert also for better parts and better material which will 
extend the time between repairs to equipment. They will 
have to work closely with the operating department in 
scheduling repairs to freight and passenger train equipment. 
The operating officers will be up against nearly impossible 
odds in their efforts to maintain a high standard of service 
and still operate economically under the 40-hour basic work 
week, They will undoubtedly make every effort to reduce 
yard and transfer assignments, as well as freight and pas- 
senger train service, particularly on Saturdays and Sundays, 
all of which will affect mechanical department operations to 
the extent that such action will reduce the number of loco- 
motives to be dispatched and the number of cars to be 


Freight Car Supply and Damage Claims 


In a little less than three and one-half years the railroads 
have added 250,000 new cars to their ownership. In the 
same period they have retired 240,000 cars including those 
destroyed in wrecks or by fire. For many months the number 
of cars receiving repairs with a considerable proportion be- 
ing upgraded has approximated 30,000 cars a month, so that 
since V-J Day about 50 per cent of the total ownership of 
railroad cars has been replaced either with new cars or with 
those which have been rebuilt. This is quite a remarkable 
performance in view of the difficulties in securing steel; 
also because the percentage of home cars on home lines 
dropped so low during 1946 and 1947 and did not improve 
materially until about the middle of 1948. The percentage 
of box cars on line during most of 1946 and 1947 was 
frequently as low as 17. 

The physical condition of the freight car fleet at any time 
is seemingly dependent upon how well the Car Service Rules 
are observed by railroads and shippers. When the demand 
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handled, inspected or repaired in yards on week ends. These 
items will of course have to be considered in setting up 
force requirements. 

The application of the 40-hour basic work week at this 
time is particularly inopportune as it materially increases 
operating expenses at a time when revenues are down соп- 
siderably because of the slump in general business activity. 
Neither carloadings nor passenger travel have come up to 
expectations thus far in 1949, and the tempo of industrial 
activity in the second half will determine, for a good many 
roads, whether they will have a dollar left after meeting 
their obligations for the year. It is indeed a sad com- 
mentary on our national transportation policy if the railroad 
industry which served the needs of the country so adequately 
and honorably in time of war is not going to be permitted 
to make an honest dollar in time of peace. 


What Can Be Done? 


Our salvation, as I see it, must come through reverting 
to the performance only of that class of transportation service 
for which we hold the inherent advantages and by that I 
mean the mass transportation of persons and property. Since 
the rate structure has about reached the saturation point, 
we must trim costs through elimination of the expensive frills 
of passenger service; we must eliminate unprofitable sec- 
ondary and branch-line passenger service; we must clos 
small country stations which do not produce enough revenue 
to justify the expense of operating the station; and te 
accomplish these things we must handle each case vigorously 
with the Interstate Commerce Commission or the state com- 
mission having jurisdiction. 

These commissions and other public bodies concerned 
will have to be convinced that the railroads can no longer 
afford to provide costly service under the guise of public 
convenience or necessity when in actuality the revenues pre 
duced by such services clearly indicate an operating los and 
no real necessity for the service. We can no longer afford 
to take 35 per cent of freight earnings, as was the cas in 
1948, to make up losses incurred through the operation af 
passenger train service. We want to offer all of the passenger 
service which can be justified by the patronage and the 
revenues which such service will produce, but it certainly 
is not good business to operate passenger trains perhap: 2 
per cent occupied and take the resulting loss merely becaus 
we operated the same train for a number of years past- 
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and when rebuilt will amply protect the same character of 
commodity loading as does the new car. With the railroads 
having a known capacity for turning out 30,000 heavy repair 
cars each month, it can be seen that the rate of delivery 
of newly conditioned freight cars, as compared to that of 
new equipment, will be practically three times as great. This, 
with other factors, accounts for the rapid decline, and almost 
disappearance, of orders for new cars during the last several 
months. From the cars among the 108,000 which will be 
torn down instead of repaired a lot of usable material will 
be reclaimed and a considerable tonnage of scrap will be 
made available to the steel companies. These figures are 
most enlightening in view of the criticism of the failure 
of the railroads to order more new cars, bringing out the 
suggestion that the government should purchase a huge 
supply in order that there might be no ill effects to the 
economy ог security of the nation should a national 
emergency occur. 


Poor Cars Responsible for Claims 


I urge each of you to review the statistics showing freight 
claim payments made by the railroads during the year 1948 
in the total amount of $135,000,000. The loading of com- 
modities in cars which evidently were in unfit condition to 
carry the load without damage influenced claim payments 
to the extent of more than $3,000,000. However, more than 
$35,000,000 was charged to unlocated damage and there is 
a growing suspicion that some considerable portion of this 
damage was due to the run-down condition of much of the 
equipment used or from poor riding qualities of many of our 
box and refrigerator cars which qualities may be more or 
less inherent in the construction of the car itself. 

That the number of freight claims filed in 1948 declined 
nearly one million from the number filed in the previous 
year seems conclusive evidence that the retirement of so 
many thousands of old and worn out freight cars contributed 
greatly to reduction in loss and damage expense, the traffic 
volume in 1948 being only slightly less than that of 1947. 
The 1947 volume exceeded that of any wartime year. 

The railroads hope to improve the riding qualities of cars 
by developing better trucks and by giving closer attention to 
wheels and the manner in which wheels are mounted. 

Whether the improvement in the trucks and wheels will 
be sufficient to provide a smoother movement for the loaded 
car whether it contains 25 tons or 50 tons remains to be seen. 
We have this variation in the load both with box and 
with refrigerator cars and the claims paid for unlocated 
damage are extremely heavy with commodities handled in 
both types of cars. 

Another problem confronting the railroads, and the me- 
chanical departments in particular, is the desire of some 
shippers to have a car of special design provided for their 
particular commodity which, if done, will, in considerable 
measure, destroy the value of a car for return loading, such 
as we have had with ordinary box cars. 

It is quite likely, as industry seeks to lower the handling 
cost of its product both at the point of origin and at 
destination, that we shall have more of these requests and 
they shall, of course, receive the careful consideration and 
analysis of the railroad industry. 

The railroads are well on their way toward the complete 
modernization of their freight car fleet as to the application 
of AB brakes, larger couplers and stronger floors. In view 
of the growing use of lift trucks and pallets by shippers it 
is most important that box cars, in particular, be provided 
with floors which will withstand the weight of these machines. 

In the past year the railroads have moved consistently 
forward with respect to the quality of their locomotives, 
freight cars and passenger cars. In no previous period of 
the same duration have greater strides been made in this 
respect than have occurred since the close of World War II 


and it was accomplished in spite of critical material shortages 
and of extraordinary maintenance which has accumulated on 
many thousands of freight cars during the time they were 
away from the owners’ rails. We are in an era of intensive 
competition and it will behoove the railroad industry to 
keep its rolling stock in first class condition so that there 
shall be a progressive improvement in the character of. 
service rendered and that waste such as loss and damage 
to freight be reduced to the lowest possible figure. 


Report on Wheels 


This year's report dealt with 13 subjects which have been 
handled by the committee in the past year. 

The change, approved by letter ballot, in Sec. 9 (a) of 
Spec. M-403 necessitated a change in Fig. 66-A and Par. 77 
of the Wheel and Axle Manual referring to depth of chill in 
cast iron wheels. к 

А correction was approved in the table of standard freight 
car axle dimensions in the Manual as to the manner of 
using А, B, C and D axles with 1947 design cast iron wheels. 

Permission has been granted to cast present A.A.R. stand- 
ard wheels with new chillers to give tread contour of A.A.R.- 
Х-1 wheel. Also, the committee reported that it did not 
recommend standardizing the hollow bore of A.A.R.-X-1 
wheels until more shop experience had been accumulated. 

No action was suggested on a recommendation to prohibit 
the remounting of second-hand single-plate bracketed cast 
iron wheels cast prior to 1942. The subject is continued. 

А reduction in carbon content has been approved for Class 
А heat treated steel wheels (Spec. M-107) as an emergency 
measure and a joint committee from the Division and manu- 
facturers is to study the possibilities of eliminating thermal 
cracking on passenger car wheels; also to investigate causes 
of Diesel wheel failures. 

At the request of the Arbitration Committee this committee 
clarified the rules with respect to cast iron, one-wear and 
multiple-wear wrought steel wheels having holes drilled 
through the plate and recommended that Secs. 10 (a) of 
Spec. M-107 and Sec. 8 of Spec. M-103 be modified by the 
addition of a sentence specifying the manner in which test 
holes may be drilled in the wheel plate. 

The committee recommended, as a letter ballot item, in- 
creasing the dimension С of the AX-36 and BS-36 design 
wheels shown in Sec. С of the Manual from 2%% in. to 2*4 
in. without change in dimension D. This was done to provide 
14 in. additional tread metal and to make the normal inside 
rim diameter conform to the one-wear designs. 

The committee recommended the continuance of wheel de- 
sign CX.38 in the Manual in spite of a prior recommendation 
that it be withdrawn. 

Minor editorial changes have been approved in connection 
with Manual sheets referring to wheel design CX-40 and 
AX-44. Item 8 on Sheet G-27 will be changed to incorporate 
these corrections. 

Page B-44-C of the Manual will be changed to show suffi- 
cient dimension details of the alternate mounting and check 
gauge for cast iron, one-wear wrought and cast steel wheels 
to permit proper manufacture of the gauge. 

Par. 135 and 354 (C) of the Wheel and Axle Manual will 
be revised to read, "The bearing points of the chuck jaws 
must be maintained within a tolerance of 015 in. to a plane, 
at right angles to the axis of the boring bar and within a 
tolerance of .004 in. of being concentric with the boring bar." 
This is a letter ballot item. 

The committee recommended the use of portable home- 
made magnetic testing devices, developed by some railroads, 
at outlying points where the volume of axle testing is not 
sufficient to justify installing more elaborate equipment. 
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The committee having specified the proportions of wheel 
mounting compounds indicates that it has no objection to the 
use of ready mixed compounds secured in the open market 
where the commercial product complies with the specified 
proportions. 

The chart showing wheel mounting pressures (Fig. 115, 
Wheel and Axle Manual) has been re-arranged so that the 
shop man may read the pressures direct from the chart 
without calculation. 

Appendix А of the report included the new section XXI 
of the Wheel and Axle Manual on recommended practice for 
the maintenance and lubrication of roller bearings. This 
addition to the manual consists of the following sub-divi- 
sions: (1) Description, mounting and removal of roller bear- 
ings, covering the Fafnir-Waugh twin bearing, Hyatt bear- 
ings, Timken-standard and quad bearings and S.K.F. pressed 
on and tapered sleeve types. Complete descriptions and 
drawings of these types are included. (2) General instruc- 
tions relating to roller bearings as to handling and storage; 
(3) Periodic lubrication inspection; (4) Attention to roller 
bearings when cars are in service; (5) Attention to roller 
bearings when wheels are reconditioned without dismounting; 
(6) Attention to roller bearings when cars are in shop for 
major repairs or when wheels are dismounted; (7) Lateral 
adjustment, including a table showing the lateral adjustment 
for the principal railway types of roller bearings. 

The members of the committee on Wheels are E. E. Chap- 
man (Chairman), mechanical assistant, A. T. & S. F.; Н. Н. 
Haupt (vice-chairman) general superintendent motive power, 
Pennsylvania; I. N. Mosely, research and test engineer, N. 
& W.; M. S. Riegel, assistant engineer of tests, N. Y. C.; H. 
E. Wagner, superintendent car department, Alton and South- 
ern; С. A. Harstad, metallurgist, C. M. St. P. & P.; A. M. 
Johnsen, engineer of tests, Pullman Company; W. R. Hede- 
man, engineer of tests, B. & O.; P. V. Garin, engineer of 
tests, S. P. and B. C. Gunnell, chief mechanical engineer, 
Southern. 


Discussion 


Chairman Galloway called for discussion by manufacturers' 
representatives and C. M. Stoner, Association of Manufac- 
turers of Chilled Car Wheels, said that it was unfortunate 
that difficulties arose in boring the A. A. R. X-1 cored-hub 
wheel, adopted to obtain better metal distribution and get 
away from the heavy mass of metal in the hub itself. On 
June 1, 181.000 of these wheels had been shipped to rail- 
roads and car builders. Several shops have bored and 
mounted thousands of X-l's, and, while some had trouble at 
the start, this was overcome relatively soon. Reports of diffi- 
culties were no doubt based on experience with small 
groups of wheels. Research has resulted in the development 
of a cast wheel with radically different metallurgical prop- 
erties from present wheels with a chilled tread, and some 
have gone over 100,000 miles in test. Thorough considera- 
tion is also being given to developing exceptionally high- 
strength cast iron by means of magnesium additions. 

C. B. Bryant, Wrought Steel Wheel Industry, said that 
the reduction in maximum carbon content of Class А wheels 
Írom 0.63 per cent to 0.57 per cent to reduce thermal crack- 
ing was almost enough to make the Class A a different 
wheel. The change was largely necessitated by higher 
speeds, higher braking ratios, and by the use of four-wheel 
trucks which have wheel loads around 20,000 lb. compared 
to 15,000 Ib. on the old six-wheel trucks. With less carbon 
there should be less thermal cracking, but there will also be 
less wear, life, and an economic balance will have to be 
reached as to the most desirable carbon content. 

On one group of 60 cars in identical service, 950 pairs of 
wheels were changed due to thermal cracks. A group of the 
five worst cars averaged 34 pairs changed while the five best 
averaged only 6 pairs. Їп another group comprising 20 
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cars and two trains, 350 individual wheels were changed in 
six months. The four best cars averaged one wheel change 
each, while the four worst averaged 31. Part of the trouble is 
due to mechanical conditions, such as overchanging shoes 
which contact only 1!4 in. of wheel tread. Where new and 
old equipment are mixed, the new squipment wheels get the 
heaviest wear due to the heavier wheel loads. 

H. H. Lanning, mechanical engineer, Santa Fe, called 
attention to Fig. 149 on page 14 of the printed report 
relating to a collar shrunk on the axle end in a Timken 
roler bearing application and said the figure should be 
either corrected or omitted. М. S. Downes, Timken Roller 
Bearing Company, said this design is no longer supplied. 
He urged increased attention to prescribed roller bearing 
inspection and maintenance practices. 

Vice-chairman Brown said that rolled steel wheel failures 
in recent months have been serious on the Southern Pacific 
as well as other roads, and the wheel manufacturers have a 
big job to do in producing better wheels which will have 
desired wearing properties and yet not be subject to thermal 
checking. 

(The report was accepted and recommendations submitted 
to letter ballot.) 


Couplers and Draft Gears 


In the report of this committee were 13 items on couplers, 
of which seven called for letter-ballot action, and five items 
on draft gears, none of which requires letter-ballot action. 


Specifications 


Two changes in coupler specifications are proposed. One 
is to prohibit the lubrication of couplers because undesired 
coupler separation in service may result. The other pro- 
poses a distinction between the maximum sulphur content of 
basic steel and acid steel in the specifications for Type E 
and Type Н couplers. Present limit is .05 per cent in both 
cases. The proposal raises the limit for acid steel to .06 
per cent. Both are letter-ballot items. 


Type E Couplers 


Two design changes in Type E couplers are proposed for 
letter-ballot action. One involves slight changes in certain 
internal contours of the coupler head to provide efficient 
knuckle throw when worn. The other involves slight changes 


. in the lock-lift lever to improve functioning of rotary lock- 


lift assemblies. 


Type E Operating Mechanism 

Two revisions are to be made in the Manual pertaining to 
Type E coupler operating mechanism. (1) A note is to be 
added calling attention to the fact that the double style ot 
articulated rotary lock-lift assembly can be used only with 
the A.A.R. standard one-piece operating mechanism, but net 
with the Type No. 6 operating mechanism. (2) Plate C-3!D 
in the Manual does not carry sufficient information to enable 
the car builders and the man in the field properly to form 
and assemble the rotary bottom operated uncoupling rod 
and bracket. To clarify this Plate C-34D is being reissued 
with an editorial change specifying the required shape of 
the rod and location of the bracket. 


Type F Freight Coupler 


The Type F interlocking coupler and attachments have 
been applied experimentally to three Pennsylvania box cars 
and three New York Central hopper cars in general service. 
Operating reports and inspections have shown very satis 
factory performance. Complete laboratory tests have been 
made. The committee has authorized additional applications 
up to 250 car sets in order to obtain further service expe- 
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rience. The standard coupler manufacturers are now pre- 
paring a circular describing and illustrating the Type F 
coupler which will be distributed in the near future. 


Gauge Wear Limits . 

A wear limit of 0.30 in. for worn coupler limit gauges 
and second-hand coupler gauges for Types D and E couplers 
have been agreed upon and are proposed for letter ballot. 
Establishment of wear limits for the various D, E, and tight- 
lock coupler maintenance and reclamation gauges is under 
study by this committee and the mechanical committee of 
the standard coupler manufacturers. 


Type H Coupler Details 

Changes in parts—knuckle thrower, lock-lift toggle, lock- 
lift levers, single and double, nuckle tail, lock, and a minor 
change in the coupler head—to improve lock set, lock dis- 
lodgment and knuckle throw have been approved by the 
committee and the revised parts are now being furnished. 
These modified parts may be applied to existing couplers. 

The specifications for flexible carriers for use with standard 
Type H tight-lock couplers provide for a movement of 3 in. 
above and below the horizontal position. The committee 
recommends that this be adhered to. The need for it was 
questioned by a car builder. 


Defective Follower Blocks 


An improved design of Farlow front follower block to be 
made of Grade B cast steel is proposed for letter-ballot 
action to replace the present design cast in malleable iron, 
of which many defective specimens are being found on 
freight-car repair tracks. 

Draft-Key Material 

Letter-ballot action is proposed to adopt the tolerances 
established by the American Iron & Steel Institute for the 
material from which draft keys are made to replace those 
now shown in the Manual. The tolerances recommended are: 
Width of key (6 in.), —1/16 in. +3/32 in.; thickness of key 
(115 in.), +1/32 in. 


Check Tests of Certified Draft Gears 


The first laboratory check tests of certified gears was made 
in 1941 when specimens of each type of gear were removed 
after having been in service for five years. The results of 
these tests were published in Circular D.V. 1048. It was in- 
tended to select additional specimens of the same types in 
1946 after they had been in service for 10 years. At the 
same time it was also planned to remove and test specimens 
of the more recently approved gears after they had been in 
service for five years, for comparison with the 1941 test of 
five-year specimens of the older gears. Since it was found, 
however, that it would be necessary to wait until this year 
before the later approved gears would have accumulated 
five years of service, the test of 10-year specimens was also 
postponed so that all of these check tests could be made at 
the same time, in the interest of testing economy. The re- 
sult is that the tests were started early this year and the 10- 
year specimens have become 12-year specimens. These tests 
were not completed in time to include the findings here. 


Waugh Twin-Cushion WM Draft Gear 


Several special check tests of this type of draft gear have 
been made in addition to those ordinarily required, because 
it differed so from the conventional friction gear. 

The four gears applied in 1940-41 to Armour stock Cars 
ASEX 244 and 205 were again removed for laboratory test 
during the past year. It was found that no substantial 
change in capacity or general performance of this gear under 
test had occurred during approximately eight years of service. 
The specimens were replaced on the same cars and again 
released for service. 

Another road test of this gear was started by applying two 


car sets to comparatively old brine-tank refrigerator cars 
after initial measurements were taken. These will be brought 
back at intervals and checked for effects of service. 

The test of the single gear of this type which has been 
held under constant compression in the laboratory and given · 
a capacity test each month since 1942 was discontinued in 
March, 1949. Only slight changes were found in the per- 
formance of this gear during the test period. 

A fourth test of type WM 4-6 gear was started last year 
when one specimen was given the usual laboratory capacity 
test and then placed under constant compression in the open 
air, protected from the weather to about the same extent 
that a gear on a stored car would normally receive protection. 
This gear will not be disturbed for two years, after which 
it will be again tested and inspected. 


Canadian-Built Certified Gears 


After check tests made in 1944-45 had revealed some con- 
ditions which needed correction on certified draft gears of 
Canadian manufacture, the committee has arranged to take, 
samples of the present product of each Canadian manufac- 
turer, selected at random from car builders' or railroad 
stocks. These will be sent to the A.A.R. laboratory at Purdue 
University to test for specification requirements. The results 
will be reported in detail to the Canadian member roads 
and a general statement of results included in the next annual 
report of the committee. 

The members of the committee are H. W. Faus (chair- 
man), engineer locomotive equipment, N.Y.C.; C. K. Steins, 
(vice chairman), mechanical engineer, Penn.; F. T. James, 
general superintendent motive power and equipment, 
D.L.&W.; N. T. Olsen, chief mechanical engineer, C.&N.W.; 
M. R. Buck, engineer car construction, A.T.&S.F.; B. Faugh- 
nan, assistant works manager, Angus shops, C.P.; J. W. 
Hawthorne, assistant chief of motive power and equipment, 
A.C.L.; I. N. Moseley, research and test engineer, N.&W.; 
A. W. Maydahl, engineer car maintenance, U.P.; A. B. Law- 
son mechanical engineer, B.&O.; L. R. Shuster, engineer 
car construction, S. P. 


Discussion 


F. R. Denney, assistant mechanical superintendent, Texas 
& Pacific, said that changes by the committee are needed, 
also that the Type E coupler is giving general satisfaction 
and definitely does not need to be lubricated. With regard to 
the tightlock coupler, he stated that the T. & P. had to send 
a carman along with some new lightweight passenger cars to 
help uncouple the cars when desired. This difficulty largely 
disappeared after wear developed. 

W. J. Gabel, Jr. mechanical engineer, Elgin, Joliet & 
Eastern, asked if the committee had any information or 
recommendations regarding the use of rust preventatives on 
coupler knuckles, bottom rods, etc., and the answer was that 
lubrication is taboo, but no action has been taken regarding 
rust preventatives. 

W. A. Emerson, superintendent car department, E. J. & E.: 
With regard to lubrication, manufacturers discontinued lubri- 
cation of Couplers sometime ago and now use what is known 
as “Nox Rust”, which reduces the coefficient of friction and 
soon dries up and drops off after the Couplers get into serv- 
ice. Oil or grease accumulate dirt and abrasive. which pre- 
vents the parts from functioning as intended, with resultant 
separations. 

The knuckle-throwing feature of the Type-E coupler seems 
to work as was intended when the couplers are new, but, 
after service, rust and foreign matter make the parts func- 
tion rather hard. with the result that throwing the knuckle 
by the use of the uncoupling rod is rather dificult. making 
it necessary for the switchman to operate the knuckle by hand 
to full opening. The improvement suggested in this article 
undoubtedly will help to improve the throwing of the knuckle 
and operating of its companion parts. 
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‘The improvement suggested in the rotary lock lift assembly 
will clear up some of the troubles found in service which 
prevent the lock lift assemblies from dropping to normal 
position. Providing more clearance and improving the guid- 
ing of the lock lift lever into the lock hole assures this mem- 
ber of traveling up and down as was intended. The deeper 
countersink for the rivet heads will prevent these heads 
from protruding after wear occurs, when they catch on 
the sides of the lock-hole guide of the coupler, preventing 
the lift assembly from going upward when the uncoupling 
rod mechanism is operated. 

Rotary bottom-operated uncoupling rods need constant in- 
spection, attention and maintenance, for the reason that 
they get bent and distorted in service and do not help the 
operation of the coupler parts; in fact, uncoupling rods that 
are in poor condition, or twisted away from drawing sizes, 
work to a disadvantage, insofar as the anti-creep mechanism 
of the coupler is concerned. Uncoupling rods should be free 
of friction and should connect with the rotary lock lift lever 
with sufficient clearance so that when train shocks forward 
and back occur, the handle portion will not swing sufficiently 
to raise the lift assembly out of anti-creep. The bracket hold- 
ing the handle end should be long enough, and extend out 
far enough, so that when the coupler swings laterally right or 
left, the handle or other projections on this rod will not 
get locked behind or in front of this bracket. The preferable 
rod seems to be the one having a horizontal portion at the 
handle end where it passes through the bracket, and a 
horizontal portion on the hook end where it connects with 
the lift assembly. This set-up, using horizontal portions in 
the rod, prevents gravity from forcing the rod in either direc- 
tion and thereby tipping the lift assembly off the vertical, 
which adds friction to the assembly in its up and down 
movement, so that sometimes it may not drop to full anti- 
creep position. 

Maintenance and reclamation gauges in railroad shops 
and reclamation plants are subject to hard usage and some- 
times abuse. They wear and also get distorted, with the 
result that finished work checked with these gauges may not 
be correct. We feel that gauges doing work as important as 
this should be periodically checked against master gauges of 
some kind. 

Front follower blocks have heretofore been made of mallea- 
ble iron, and while many may be found defective, this is due 
to the fact that malleable iron, which can be somewhat com- 
pared to putty, takes a great many of the shocks which 
should be handed on to the draft gear. Malleable iron fol- 
lower blocks undoubtedly protect the draft gear to a certain 
extent; however, due to the type of design in malleable fol- 
lower blocks about 8 years ago, we found that the impact 
from coupler butt forced a hole through the block and we 
changed to a new designed cast steel follower at that time 
which has proven satisfactory. 

With respect to draft key tolerances, these should be held 
within reasonable manufacturing tolerances, due to the fact 
that sometimes keys are hard to drive into place, due to the 
accumulation of tolerance beyond established limits that 
sum themselves up when couplers, yokes and carrier irons 
are put in place. 

(The report was accepted.) 


Joint Report— 
Railway Sanitation 

The various studies, investigations and tests conducted by 
the Sanitation Research Project have been continued and 
the information developed compiled for inclusion in a final 


report in which it is proposed to include complete descrip- 
tions with supporting data, covering the various methods 
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developed and tested for preventing or controlling the dis- 
charge of toilet hopper wastes onto the right of way. This 
will permit the selection of an arrangement which will meet 
individual mechanical, operating and service conditions. 

The report will also include such drawings or sketches as 
may be necessary to illustrate typical suggested installations 
or adaptations to passenger cars. Estimated costs will be 
shown where practicable. 

It is not possible to say definitely when these studies will 
he completed but every effort is being made to complete the 
final report with recommendations during the early part of 
1950. 

(The report was presented by chairman E. P. Moses, en- 
gineer car equipment, New York Central System. the Joint 
Committee on Railway Sanitation comprising three repre- 
sentatives each of the A.A.R. Mechanical Division, Engineer- 
ing Division, Medical and Surgical Section, the U. S. Public 
Health Service and one representative of the Canadian De- 
partment of National Health and Welfare.) 

(The report was accepted.) 


Committee on Tank Cars 


During the past year this committee was called upon to give 
consideration to a total of 465 docket and applicatiens for ap- 
proval of designs. There were 269 covering designs, materials 
and construction of 9,909 new shipping containers, for mount- 
ing on new cars or for replacement on existing cars. 

Three applications covered the construction of 35 multiple- 
unit cars to be used for the transportation of Class I.C.C.- 
106A500 type one-tone containers each. There were 168 appli- 
cations covering alterations in, additions to, or conversions 
and reconditioning of 2,510 existing tank cars or shipping 
containers. Twenty-five applications request approval of tank- 
car appurtenance designs or materials, without reference to 
specific cars. 


I.C.C. Specifications Amended 


To clarify the intent, the Interstate Commerce Commission, 
by order dated July 22, 1948, amended Paragraph 13 (a) of 
its tank-car tank specifications 106A100 to read, as follows: 
"13. Retests, alterations, and upkeep of tanks, safety valves, 
and vents.—(a) Each tank must be subjected, at least once 
every five years, to the tests as prescribed in paragraphs I.C.C. 
11 (a), (b), (c), and (d). A tank must be condemned when 
it leaks or when the permanent expansion exceeds 10 per cent 
of the total expansion. Report giving data showing the results 
of these tests must be rendered by party making tests to the 
owner of tank and to the Bureau of Explosives, and each tank 
passing the test must be marked with the date (month and 
year) plainly and permanently stamped into the metal of one 
head or chime. For example, 1-38 for January, 1938. Dates of 
previous tests must not be obliterated." 

To provide authority for the exclusion of safety valves or 
vents on ton containers used for the transportation of mate- 
rials that should not be shipped in containers equipped with 
devices of this kind, the I.C.C., by order dated March 7, 1919, 
amended its tank car tank specification 106A500 at Par. 9 hy 
addition of Subparagraph (d) reading as follows: “(d) Tanks 
must not be equipped with safety valve or vents if prohibited 
for the service in which tanks are used." 

The committee members аге R. D. Bryan (chairman). me- 
chanical assistant, A., T. & S. F.; L. К. Schuster (vice-chair- 
man), engineer car construction, Sou. Pac.; H. S. Mar-h. 
superintendent car department, Mo. Pac.; E. В. Hauer. chief 
mechanical engineer, C. & O.; A. A. Ott, chief car inspector. 
Penn.; A. Е. Leppla, mechanical engineer, C. R. I. & P.; J. J. 
Root, Jr., vice-president, Union Tank Car Company: R. T. 
Baldwin, secretary, the Chlorine Institute; H J. Gronemeyer. 
manager, car maintenance division, E. I. du Pont de Nemours 


— ——À 


& Co.; R. W. Thomas, manager, research and development, 
Phillips Petroleum Co.; and T. G. Rabbitt, superintendent, 


tank cars, Sun Oil Co. 
(The report was accepted.) 


Revision of 
Loading Rules 

This year's report on loading rules was divided into two 
sections. Section А covered completed items which have been 
placed in line for inclusion in the Supplement scheduled to 
be issued about July 1, 1949. Section B covers items still 


under consideration. 


Section B Items 

The following 15 subjects are still under consideration, 
some of which require only revisions in the present specifica- 
tions and figures, while others require the formulation of new 


specifications and figures: 
1 оп Forest Products . . . 
Poles 


7 on Steel Products... 
Structural steel shapes and rods; bars; sheets; plates; 


pipe; tanks; slabs and billets. 


lon Machinery . . . 
Revision of Machinery Supplement. 


1 ол Farm Machinery . . . 
Gas-type engines; threshers; combines; hay balers; 


etc. 
3 on Marble and Clay Products . . 

Marble; pouring channels; clay sewer pipe. 
1 on Automotive Products . . . 


Trailers. 
1 оп Grading and Road Making Machines . . . 


Bulldozers; scrapers; rollers; tractor-graders; etc. 

The preparation of specifications and drawings to cover 
the loading of farm machinery, such as threshers, combines, 
hay balers, gas-type engines, etc., and those to cover the 
loading of grading and road-making equipment, is progress- 
ing satisfactorily, and will be issued as a separate pamphlet 
upon completion. 

The revision of the Machinery Supplement is being held in 
abeyance pending joint conference with the Operating- 
Transportation Division to co-ordinate details pertaining both 
to open and closed car loading, and will be issued in the 
near future. The other open subjects are being progressed 

Y the various subcommittees, and will be included in the 
published rules upon completion. 

The members of the Committee on Loading Rules are: 
v. B. Moir (chairman), chief car inspector, Penn.; C. J. 
Nelson (vice-chairman), superintendent interchange, Chicago 
Car Interchange Bureau; T. W. Carr, superintendent rolling 
stock, Р, & L. E.; A. Н. Keys, superintendent car depart- 
ment, B. & O.; G. D. Minter, district car inspector, N. & W.; 
H. S. Keppelman, superintendent car department, Reading; 
G. R. Anderson, superintendent car department, C. & N. W.; 
H. H. Golden, supervisor А. A. R. Interchange and Account- 
ing, L. & N.; H. J. Oliver, assistant superintendent motive 
power, D. T. & I.; Е. A. Shoulty, assistant superintendent car 
department, C, M., St. P. & P.; F. Fahland, mechanical 
engineer, U. P.; L. E. Day, district master car repairer. S. P., 
and L. T. Donovan, supervisor of А. A. R. Loading, A. A. R. 


Discussion 

Chairman. Moir stated that the committee has met with 
We ooh F iron and steel products, farm equipment, lumber. 
iti ing equipment and machine tools. Satisfactory 
d | аге being secured by sitting across the table and 
*a'ing directly on mutual problems. 


Since new military equipment has been developed and is 
beginning to move in quantity again, the rules in Supple- 
ment No. 2 will have to be revised and reissued. Revised 
lumber loading rules, securing the top lift, have produced 
good results and shippers are apparently satisfied. There are 
still too many failures, however, due to loads shifting and 
falling off open-top cars, so carriers are urged to provide more 
critical inspection at originating points, as well as en route, 
and, wherever possible, appoint a competent man on each 
road to follow up loading procedures, serve as a contact man 
between the railroad and shippers and secure closer adher- 
ence to approved loading rules and practices. 

With regard to the proposed deletion of Rule 101 covering 
the loading of 42-in. wheels in carload lots from manufac- 
turers for shipment abroad during the last war, a member 
asked if this rule cannot be used for the loading of Diesel 
locomotive wheels which now have to be handled in con- 
siderable quantities. Chairman Moir replied that most rail- 
roads have their own special cars for this purpose, but the 
committee will investigate the matter further. 

(The report was accepted.) 


Prices for Labor and Materials 


To provide an equitable basis for inter-road billing, the 
committee continued the work of analyzing material, labor 
and new equipment costs in freight rules 98, 101, 107, 111 
and 112, and in passenger rules 21 and 22 to determine and 
recommend changes to be made in the next supplement of 
the current code. | 

All miscellaneous material prices in Rule 101 were re- 
checked as of March 1, 1949. The note following Item 
107.C is modified to include parts for geared hand brakes 
and is relocated to follow Item 107-G. АП combination labor 
and material allowances were modified in Supplement No. 1 
to the 1949 Code, effective May 1, 1949, to conform with 
revised A.A.R. labor rates brought about by an increase in 
hourly wage rates. 

A new Item 19-A is added to Rule 107 to provide a charge 
for the application of a brake-hanger-bracket bushing, wear 
plate, or securement detail, for loop-type brake hangers. 
Upon announcement of the 7 cents increase in hourly wage 
rates, Item 92 covering freight-car labor was increased to 
$2.35 per hour and key items in this rule reviewed and 
modified accordingly. 

All combination labor and material allowances in Rule 
111 were also modified in Supplement No. 1 to the 1949 Code. 
effective May 1, 1949, to conform with revised A.A.R. labor 
rates brought about by the 7 cents increase. 

Item 15—Cleaning, lubricating and repairing AB freight 
brake equipment—is increased from $16.08 to $20.43. Item 
l5A— Cleaning, lubricating and repairing AB-1-B freight 
brake equipment, including all operations in Item 15, plus 
those required on additional portions of this brake—is in- 
creased from $25.21 to $31.29. , 

Recommendations in Rule 112 were made respecting re. 
production pound prices of new freight cars of all classes 
in order that Supplement of August 1, 1949. may reflect 
1948 costs in lieu of figures shown in the present Code New 
prices recommended are based on the cost of 72.501 frei ht 
cars constructed during the year 1948. Prices covering special 
allowances in Paragraph 9 (c) are modified to conform with 
present costs for such installations. 


Passenger Car Rules 
Items 19, 19-A and 20 in Rule 21 coverin 
L & passe Я 
labor were modified. All combination labor ind Ме 
allowances were later reviewed and modified in Supplement 
No. l'to the 1949 Code, effective May 1, 1949, 
In Passenger Car Rule 22, the table of Passenger-car axles 
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is modified to include axles designed for roller bearings, a 
new Note 1 added and the present note modified. and relo- 
cated as new Note 2. Passenger-car axles designed for 
roller bearings, and those designed for friction bearings are 
combined in one table. . All combination labor and material 
allowances are modified in Supplement No. 1 to the 1949 
Code, effective May 1, 1949. 

A number of Items in Rule 111 and P.C. Rule 21 covering 
various operations on different types of air brakes were as- 
signed to a special subcommittee for field studies to deter- 
mine if the allowances therefor are in line with present costs. 
Included in this group are Items 15 and 15-A of Rule 111. 

The committee intends again to review the A.A.R. labor 
rates and the combination items in the Price Rules which 
include labor, early in July, for the purpose of making adjust- 
ments which will be necessary on September 1, 1949, because 
of the 40-hour work week. To meet this situation. the secre- 
tary will prepare Supplement No. 2 to the 1919 Code of 
Interchange Rules early in July, for distribution prior to 
August 1. 

For the advance information of all concerned, the revised 
А.А.К. labor rate for work on freight cars, effective Septem- 
ber 1, will be $2.80 per hour. The A.A.R. freight-car hourly 
labor rate as of September 1, 1949, will be increased 45 cents 
per hour, or 19.15 per cent. Other labor rates are established 
by using the same percentage increase as obtains in the 
freight-car hourly labor rate, using the nearest multiple of 
five to actual result so obtained. 

Revised labor rates to become effective on September 1. 
1949, will be $2.80 for Items 92 and 194 of Rule 107, and $3.20 
for Item 195. For Passenger Car Rule 21, the revised rates 
will be $2.25 for items 19 and 19-A, and $3.10 for Item 20. 

The committee intends to investigate labor and material 
costs again in October and if sufficient change develops, neces- 
sary revisions will be made and inserted in the Rules, effective 
January 1, 1950. 

The committee recommended material price modifications 
in Section (i-1) of Rule 98, in numerous items in Rule 101, in 
Item 19-A of Rule 107, in certain per-pound reproduction costs 
of Rule 112 and in special allowances Paragrph 9 (c), Section 
B of Rule 112. The committee also recommended a number of 
material.price modifications in Passenger Car Rule 22, also 
that the table of passenger-car axles be modified to include 
those designed for roller bearings, that a new Note 1 be 
added, and that the present note be modified and relocated as 
new Note 2. 

The members of the committee on Prices for Labor and 
Materials are T. J. Boring (chairman), general foreman. 
M. C. B. Clearing House, Penn.; P. F. Spangler, (vice-chair- 
man), assistant superintendent motive power, St. L.S. F.; 
J. D. Rezner, superintendent car department, C. B. & Q.; L. D. 
George, assistant chief motive power and rolling stock, Can. 
Pac.; G. J. Flanagan, general car inspector, N. Y. C.; J. J. 
Root, Jr., vice-president, Union Tank Car Company; A. H. 
Gaebler, superintendent car department. General American 
Transportation Corporation; and С. К. Andersen, superin- 
tendent car department, C. & N. W. 

(The report was accepted.) 


Safety Appliances 


This committee has continued to handle subjects pertain- 
ing to safety appliances assigned it by the General Commit- 
tee, as well as questions referred by other committees and 
member roads. It also has continued to review safety appli- 
ance arrangements and details proposed for installation on 
tank cars. This work is rapidly becoming voluminous. Means 
are being devised which. with the co-operation of the tank 
car manufacturers, should minimize this work. 
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The proposed specifications and requirements for power 
brakes of the load compensating type for freight service, as 
well as the replies received from voting members to circular 
letter dated January 31, 1949, have been reviewed in detail. 

After a thorough discussion of the proposed specifications 
and a careful review of the performance of the ABLC brake 
applications now in service, this project was referred to the 
air-brake manufacturers for further development before pro- 
gressing this type of brake or submission of the proposed 
specifications and rules to the members for adoption. 

The report was signed by Chairman R. G. Henley, gen- 
eral superintendent, motive power, N. & W.; H. T. Cover, 
chief motive power, Penn.; G. W. Bohannon, chief mechan- 
ical officer, C. & ЇЧ. W.; F. К. Mitchell, manager of equip- 
ment, N. Y. C; J. W. Nicholson, director, department of 
research, А. T. & S. F.; and A. К. Gafloway, general super- 
intendent motive power and equipment, B. & O. 

(The report was accepted.) 


Development of 
Hot-Box-Alarm Devices 


During the past year the Committee on Development of 
Hot Box Alarm Devices has continued to review additional 
devices submitted by individuals and manufacturers, but 
none submitted was considered to have sufficient merit, or 
developed to a point where laboratory tests were warranted. 
As during the previous year, the principal activity of the com- 
mittee was to continue observations of the four devices under- 
going road service tests as installed in solid-bearing-equip- 
ped passenger cars in regular service on the Pennsylvania. 
The table shows the total results of these tests. 


Service Experience Reports 


The committee has again been furnished with the road 
experience of the New York Central System during the 
past year with the Twin-Plex alarm, which is now standard 
equipment on that railroad for all modern locomotives, both 
passenger and freight, and all of the newer passenger cars, 
numbering approximately 800; also on more than 2,000 of the 
older passenger cars. The Pullman Company has equipped 
all roller bearing cars assigned to New York Central System 
service with the Twin-Plex alarm, as well as 1,200 bearings 
on the older Pullman cars having solid bearings. The New 
York Central reports that during the past year no burnoffs 
have occurred of axles having bearings so equipped. 

Detailed report from the New York Central System cover- 
ing the service record with the Twin-Plex alarm during the 
period March 1, 1948, to March 1, 1949, is shown as 
Appendix B. [This records 26 true hot-box indications, of 
which four were on steam locomotives, two on Diesel loco- 
motives and one on each of 20 passenger-train cars— 
Еріток.] 

The committee was advised that the Southern Pacific had 
heen experimenting with the Journ-A-Larm system, manu- 
factured by Fenwal, Inc. One Chair car equipped with this 
system went into service in March, 1948, three baggage-mail 


RESULTS TO MARCH 31, 1949, OF ROAD TESTS 
ON THE PENNSYLVANIA. 
Possible 


True false Equip- 
Service Indica- False indica- Fail- ment 


Alarm equipment months tions alarms tions ures defects 
Minneapolis-Honeywell,... 34* 15 16 2 15 
Union Switch & Signal . 40 5 15 3 2 11 
Pennsylvania C artridge.... 34 E 10 1 2 
Magnus Metal Twin- Plex. 28 1 


* Service test of Mince: polis ЗИ М device closed as of October ^s. 
1918, at which date device was removed and returned to manufacturer. 
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cars in November and December, 1948, and three baggage 
cars in December, 1948, and January, 1949. 

Some trouble was experienced with the original installation 
on the chair car due to broken conductors in the Thermo- 
switch to truck cables. No trouble has been experienced 
with the system as installed on the six new head-end cars 
recently placed in service, with the exception of one false 
alarm, cause unknown. These devices are set to operate at 
260 deg. F. plus or minus 10 deg. F. 

The Southern Pacific has 71 sleeping cars and 108 chair, 
dining, lounge and other cars on order which will be equip- 
ped with the Fenwal system. 


Economic Justification 


At the January 19, 1949, meeting of the committee the 
status of its activities was outlined as follows: The com- 
mittee was not convinced as to the economic justification 
of the relatively expensive electric type hot box alarm device 
applicable to passenger cars only. Ив ultimate objective is 
the development of a relatively simple, effective, and reliable 
device, applicable to both passenger and freight equipment 
cars and to both solid and roller type journal bearings. The 
committee intends to continue its efforts to encourage some 
individual or organization to design or develop such a device. 

The members of the committee are J. R. Jackson (chair- 
man), mechanical engineer, Mechanical Division, A. A. R.; 
M. A. Pinney, engineer of tests, Penn.; H. L. Holland, 
assistant mechanical engineer, B. & O.; J. Stair, Jr., electrical 
engineer, Penn.; Н. T. Rockwell, assistant engineer, N. Y. C.; 
and L. H. Sultan, electrical engineer, S. P. 

(The report was accepted.) 


Specifications for Materials 


The committee recommended that changes and revisions be 
made, or that new specifications be adopted, for the following 
numbered items and submitted to letter ballot: M-101, M-111, 
M-112, M-116, M-126, M-127, M-129, M-130, M-601, M-609, 
M-610, and M-613. Two changes were made by emergency 
action of the General Committee in Specifications M-107, 
and these became effective March 7. In specifications M-402 
on malleable-iron castings, the committee requested that the 
A.A.R. committees having jurisdiction over equipment de- 
signs give consideration to the most desirable grade of 
malleable castings for railroad use; the grade adopted is not 
available from a large number of suppliers. 

Three railroads and three producers are co-operating on 
tests of light aging of rubber, which to date have indicated 
the superiority of Neoprene. Since most hoses fail from 
mechanical damage rather than light aging, the committee 
does not feel that the additional cost of Neoprene is war- 
ranted except under special conditions. 


General 


The committee unanimously adopted the following standard 
rejection clause, which will be uniform for all specifications 
written or revised subsequent to this action: 

"Material which shows injurious defects subsequent to its 
original inspection and acceptance at the manufacturer's 
works or elsewhere will be rejected, and the manufacturer 
shall be notified.” 

The committee gave consideration to the preparation of 
specifications for Diesel crank-case oil but no agreement was 
reached on the proper approach to the subject. However, a 
study of the subject indicated the necessity for continued 
effort and the matter will be given further consideration. 


Firebox and Boiler Steels 


The co-operative research program to determine the effect 
of residuals on the quality and performance of firebox and 


boiler steel was continued. The total number of samples 
received represent 36 fireboxes and 32 boilers. Member rail- 
roads are requested to submit additional specimens from 
boilers and fireboxes which have given extended service—25 
years or more, if possible. The life range of samples now 
available is from 114 years to 31 for boiler steels and from 
8 months to 35 years for fireboxes. 

In addition to complete analysis and micro examination of 
cracks, eight samples have been analyzed for gas content. 
There was only the slightest difference in gaseous content of 
steels that have had excellent to poor service life. 

Additional samples are needed to extend the data available 
for semi-killed and alloy steel, so that the variations in 
residual alloys can be more accurately compared with serv- 
ice life. The steel manufacturers are now .completing their 
studies on the effect of physical properties. 

The committee recommended that this study be continued. 

The members of the Committee on Specifications for Mate- 
rials are: H. G. Miller (chairman), mechanical engineer, 
C. M., St. P. & P.; W. Е. Collins (vice-chairman), engineer 
of tests, N. Y. C.; T. D Sedwick, engineer of tests, C. R. I. 
& P.; H. G. Burnham, engineer of tests, N. P.; H. P. Haas, 
director of tests and research, N. Y., N. H. & H.; M. A. 
Pinney, engineer of tests, Penn.; R. W. Seniff, engineer of 
tests, B. & O.; E. B. Fields, engineer of tests, A. T. & S. F.; 
R. McBrian, engineer of standards and research, D. & R. G. 
W.; L. S. Crane, engineer of tests, S. P.; G. E. Baum- 
gardner, assistant research engineer, N. & W., and P. H. 
Smith, engineer of tests, C. B. & O. 


Discussion 


E. K. Bloss, mechanical engineer, Boston & Maine, asked 
if the committee has given any consideration to change in 
the material specifications for forging steel to limit the 
copper content, as copper causes difficulty in forging. Chair- 
man Miller answered in the negative and said that if any 
member road has information which it can back up, bearing 
on necessary copper limitations for successful forging, the 
committee will appreciate receiving it. 

(The report was accepted.) 


Changes in Interchange Rules 


During the year Cases 1829 to 1832, inclusive, have been 
decided and copies forwarded to members. The principal 
changes recommended in the report follow. None was con- 
sidered to necessitate submission to letter ballot. 


Rule 3 


No extension beyond Jan. 1, 1950 was recommended for the 
following requirements in Rule 3: 

l— Paragraph (j-3), requiring journal box lids having Cer- 
tificate of Approval on all cars built new or rebuilt. 

2— Paragraph (t-10), requiring permanent metal holders for 
placards on tank cars carrying inflammable, poisonous and 
dangerous commodities, etc. 

3—Paragraph (w-3), prohibiting the use of single plate, 
non-bracketed cast-iron wheels, cast prior to 1938. 

With the concurrence of the Committee on Car Construction 
and the Committee on Couplers and Draft Gears, the addition 
of new Paragraph (c-13) to Rule 3 was recommended, requir- 
ing that vertical space between top of coupler shank and under 
surface of striking face of striker casting on cars must not ex- 
ceed 1% in., effective January 1, 1952, from owners. This does 
not apply to Type F Interlocking Couplers. 

With the concurrence of the Committee on Car Construc- 
tion and the Committee on Couplers and Draft Gears, new 
Paragraph (g) and new Fig. 5 were recommended for addi- 
tion to Rule 20, outlining method of adjustment where the 
vertical space between top of coupler shank and under surface 
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of striker casting on cars exceeds 144 in. 

Modification of the note following Paragraph (10-k) of Rule 
32 was recommended, to provide handling line responsibility 
for center sills bent or buckled in excess of 2 in. within a 
space of 6 ft., between body bolsters, instead of in excess of 
214 in. between body bolsters where caused by the application 
of open flame to facilitate unloading. 

With the concurrence of the Committee on Car Construc- 
tion, modification of Paragraph (c) of Rule 49 was recom- 
mended, to provide standard locations for cardboards on cars. 

With the concurrence of the Committee on Brakes and 
Brake Equipment, new Note 5 was recommended for addition 
to Paragraph (1) of Rule 60, providing for the arbitrary re- 
пема] of certain, types of gaskets, еіс. when type AB air 
brakes are given periodic attention, because of the trouble 
which such parts have given on cars during cold weather. 

Addition of new Paragraph (c) to Rule 61 was recom- 
mended, to provide for the lubrication of center plates and 
friction type side bearings on the end for ends of cars which 
are on repair tracks and jacked for other work, in order to 
eliminate excessive binding when passing over curves. 

The effective date of the following requirements in Rule 3 
was recommended for extension from Jan. 1, 1950, to Jan. 1, 
1951: 


Section (a), Paragraph (6)—Air brake pipe clamps: J-bolt 
type. 

Section (a), Paragraph (7)—Air brake pipe clamps: U- 
bolt type. 

Section (b), Paragraph (7)—Brake levers: metal badge 
plates. 

Section (b), Paragraph (9)—Braking Power: braking 
ratio. 

Section (c), Paragraph (11)—Couplers having 5 x 7 in. 
shanks. 

Section (c), Paragraph (12) —Couplers, lock lift lever and 
toggle. 

Section (u), Paragraph (4)—Class E-3 Cars: prohibition 
in interchange. 

The extension in effective date of requirement in Paragraph 
(a-4) has been referred to the General Committee. 

Paragraph (t) (3-f) was recommended to take effect Jan. 
1, 1951, instead of Aug. 1, 1949. 

The committee recommended that present Par. (t-1) of this 
rule be modified and new Par. (1-1-Ь) added, effective Aug. 1. 
1949, as follows: 

Proposed Form: (t) (1-а) Trucks, new. when applied to 
any car between Mar. 1, 1930, and Jan. 1, 1950, shall be equip- 
ped with cast-steel side frames conforming to current A.A.R. 
Specifications, and shall have month and year manufactured, 
also the letters “A.A.R.” or “A.R.A.” followed by the year 
date of specification, cast on the outer face. From owners. 

(t) (1-b) Trucks, new, when applied to any car on or after 
Jan. 1, 1950, shall be equipped with cast-steel side frames 
conforming to current A.A.R. Specifications, and shall have 
manufacturer’s initials or symbol, month and year manufac- 
tured, also the letters “A.A.R.-B” or “A.A.R.-C”, followed by 
A.A.R. assigned identification number, cast on the outer face. 
From owners. 

Reason: To provide marking requirements for side frames 
in line with A.A.R. Specifications, as recommended by the 
Committee on Car Construction and approved by letter ballot. 


Rule 4 


The committee recommended that Paragraph (4) of Sec. 
tion (f) of Rule 4 be modified as follows: 

Proposed Form: (4) Metal posts, metal stakes, metal 
braces, or their substitutes: Cut through to a depth of more 
than one-third from outer edge to inner edge, on two or more 
of any of these members on same side of car. 


Rule 9 
The committee recommended that а new requirement be 
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added opposite caption "General" in this Rule, effective Aug. 
1, 1949, to read as follows: When wheels, truck sides, truck 
bolsters, journal boxes, friction bearings or wedges are R. & 
R. or R., or journal boxes repacked, the billing repair card 
must show whether or not car is equipped with approved 
packing retainer devices. 

Reason: Because of modifications of Rules 65 and 66 which 
were made to encourage the replacement of approved packing 
retainer devices where R. & R. in connection with repairs to 
car, and to afford protection to car owner where repairing 
line fails to do so. 


Rule 11 


To harmonize with Car Service Rule 11, revised by the 
Operating-Transportation division, Paragraph (1) of Section 
(B), Rule 30, was modified as of Jan. 1, 1949, by circular let- 
ter of Dec. 31, 1948, to change the periodic relight-weighing 
and restenciling of freight cars as follows: 


First Subsequent 
Reweighing at Reweighing at 


Type of Car Expiration of Expiration of 
Composite wood and steel underframe..... 15 mo. 48 mo. 
Steel underframe, with wood, steel or compo- 

site superstructure (гате................ 15 mo. 48 mo. 
All-steel open-top cars, including all steel flat 
cars, and type LO covered hopper cars.... 30 mo. 30 mo. 
(no change) 
All-steel house and all-steel stock cars... .. 30 mo. 48 mo. 
Refrigerator сагз........................ 30 mo. 48 mo. 
Rule 17 


The committee recommended that present Interpretation 
(B-8) to this rule be modified in the next Supplement, as 
follows: 

Proposed Form: (B-8) Q.—When brake-beam or bottom-rod 
safety supports are removed in connection with repairs or 
renewal of spring planks, brake beams, wheels or truck bol- 
sters, is the repairing line required to reapply such supports? 
A.—Yes. Where spring planks, brake beams, wheels or truck 
bolsters have been R. & R. or R., repairing line. upon presen- 
tation of joint evidence within one year [rom date of repairs 
that the truck is not so equipped, must furnish defect card for 
labor and material of such supports unless repair card states 
that the supports were R. & R., not R. & R., or were renewed 
account of defective or missing. 

Reason: To clarify the intent. 


Rule 65 

The committee recommended that this Rule (delivering 
company responsible) be modified, effective Aug. 1, 1949, as 
follows: 

Proposed Form: Missing journal bearings and i^rnal 
wedges, either or both; journal bearings (regardless of pre- 
vious condition), journal wedges, journal.box bolts and dust 
guards which require renewal, also approved packing retainer 
devices, if standard to car, when delivering company is respon- 
sible for change in wheels and axles. 

Reason: To encourage the replacement of approved packing 
retainer devices where R. & R. in connection with repairs to 
car, and to afford protection to car owner where repairing line 
fails to do so. 


Rule 66 

The committee recommended that present Interpretation 
No. 4 to this rule be modified and new Note following added. 
effective Aug. 1, 1949. as follows: 

Proposed Form: (4) Q.—Is any penalty provided for failure 
to replace approved packing retainer devices remored account 
R. & R. or R. of wheels, other truck parts, or account of jour- 


nal boxes repacked? A.—Yes. Such devices, if in servicable 
condition, must be replaced or defect card issued covering 
labor and material. 1} defective, or if missing when standard 
to car, same should be renewed in kind. Charge on basis of 
Rule 105 may be rendered against car owner except when the 
renewal is due to delivering line responsibility. If not renewed 
in such cases, the billing repair card shall so state. Missing or 
defective packing retainer devices are not cardable in inter- 
change. Note.—A solid white block not less than 1Y4 in. 
square stenciled under the word "REPKD" covering periodic 
repacking of freight and passenger equipment cars, should 
be used to indicate car is equipped with approved packing 
retainer devices. 

Reason: To encourage the replacement of approved packing 
retainer devices where R. & R. in connection with repairs to 
car, and to afford protection to car owner where repairing line 
fails to do so. 


Rule 70 

The following new Section (g) was proposed for addition 
to Rule 70: 

(g) Where one-wear wrought-steel wheels are applied by 
intermediate line, on authority of defect card for cut journal, 
in place of cast-iron wheels standard to car, in servicable con- 
dition, bill shall be rendered against the car owner, who shall 
render counter-bill versus road which issued defect card, for 
the difference between secondhand value of cast-iron wheels 
removed and value of new, secondhand or turned one-wear 
wrought-steel wheels applied. 


Rule 93 


The third paragraph of Rule 93 was proposed for modifica- 
tion to reduce operations and to clarify the intent. 


Rule 95 


The first two paragraphs of Rule 95 were recommended for 
change as follows (italics indicate changes or additions): 

Proposed Form— Labor, and the difference between new and 
secondhand value when new material is applied, shall be 
charged against car owner for replacing the following details 
in kind (or by substitution of other materials), when lost on 
the line of the company making the repairs and the condition 
of such missing details is unknown: 

Coupler, including yoke and rivets, end filler and rivet, 
springs and followers (any or all), when lost with coupler; 
except when draft gear is in place and the coupler and its 
yoke is missing, material (new or secondhand, less scrap) for 
such yoke and its rivets may be charged against car owner. 

The last paragraph of Rule 95 was proposed for the follow- 
ing modification: 

Proposed Form—If car bears no previous marking for type 
of couplers or draft gears, the betterment charge will depend 
on coupler or draft gear found on other end, unless the car 
owner furnishes authentic record showing previous applica- 
tion of D or E coupler or approved or non-approved type draft 
gear to the end against which such betterment charge is made. 
This will also apply to high tensile (НТ) type E knuckle and 
lock when coupler at other end of car is not so equipped. 


Rule 98 


The last sentence in the last paragraph of Section (f), Rule 
98 was proposed for the following changes: 

The same billing procedure shall be followed in the case of 
repairs covered by defect card of another company, when 
cast-iron and one-wear wrought-steel wheels are substituted 
for each other. 


Rule 101 


To indicate that hinged-type doors only are intended, Items 
151 and 152 of Rule 101 were proposed to be changed by the 
addition of the words "hinged type" where appropriate. À new 
Item 172 was proposed for addition to this rule to provide 
charge for lubrication of center plate and side bearings (fric- 


tion types only) as required by Paragraph (c) of Rule 61. 


Rule 107 

The committee recommended that second note following 
Item 89 of this Rule be modified, effective Aug. 1, 1949, as 
follows: 

Proposed Form: Note.—When four or more journal bear- 
ings or wedges are renewed separately and all boxes repacked 
in accordance with Par. (g) of Rule 66, full charge may be 
made as specified in Items 169-E to 169-I, inclusive, of Rule 
101, with no additional labor charge for journal bearings, 
wedges or approved packing retainer devices. 

Reason: Account modifications of Rules 65 and 66 which 
were made to encourage the replacement of approved packing 
retainer devices where R. & R. in connection with repairs to 
car, and to afford protection to car owner where repairing line 
fails to do so. 


Rule 108 
The following new Item 24 was proposed for addition to 
Rule 108 to provide ready reference to “по charge" items: 
24. Replacing car on center when no worn, broken or defec- 
tive parts are involved. 


Passenger Car Rules 


To provide for the interchange of cars equipped with 21^-in. 
metallic connectors, passenger-car Rule 2 was proposed to b 
modified as follows: “ 

(c) Cars which are not equipped with metallic steam heat 
connectors having at least two-inch openings throughout, will 
not be accepted in interchange. 

The effective dates of paragraphs (e) and (f) of Rule 2 
were recommended for extension from Jan. 1, 1950, to Jan. 1, 
1951. 

The committee proposed the following additions to Para- 
graph (j) of Rule 7, effective Jan. 1, 1950: 

Replacement of Armored Type Brake-Pipe and Straight-Air- 
Pipe Hose—1. All cars equipped for use in passenger train 
service, when receiving periodic air-brake attention as pro- 
vided in this rule, must have the brake-pipe hose and straight- 
air-pipe hose at ends of car removed for inspection and, if to 
be re-used, same must be inspected and tested as provided in 
Paragraph 2. All armored type air hose must be removed for 
inspection when car is given general shopping and, if to be 
reused, same must be inspected and tested as provided in 
Paragraph 2. 

2. Inspection and testing of lining, armor and fittings of all 
new or reused hose will consist of the following: 

(a) Visual inspection of armor and fittings. 

(b) Visual inspection of lining by sighting through hose 
into a frosted electric light bulb of not less than 150 
watts. Turn hose slowly to observe for outstanding 
shadows in the inner lining. Such shadows will indi- 
cate excessive trapped oil or loose lining and, where 
found, hose must be replaced. 

Armored hose having choke in fitting, such as straight- 
air-pipe hose, shall be sight inspected from both ends. 

(c) АП brake-pipe hose must then be checked by passing 
a steel ball of %-in. diameter through the hose 
assembly. 

(d) Subject each hose assembly to an air pressure test of 
140 lb. while either submerged in water or entirely 
coated with soap-suds. 

Paragraph (2) of Section (1) of the same rule was pro- 

posed for the following modification in the next supplement: 

Proposed Form—(2) Journal roller bearings which have 
not received periodic lubrication attention within 30 days as 
indicated by the stenciling, must be checked and lubricated. 
This work to be performed in detail as outlined in Freight Car 
Rule 66.A, except for time periods, Sections (a), (b) and (c), 
and location of stenciling, per Section (e). The stenciling, as 
per Section (e) of Rule 66-A, to be located on the truck frame 
at diagonal corners of car. Separate billing repair cards shall 
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be furnished showing number of boxes, name of road, date of 
previous lubrication check, or no date, or date illegible, and 
charge rendered versus car owner in accordance with Item 
21-A of Rule 22. 

Members of the Arbitration Committee are J. P. Morris 
(chairman), assistant to vice-president, A. T. & S. F.; J. A. 
Deppe, superintendent of car department, C. M. St. P. & P.; 
W. N. Messimer, superintendent of equipment, Merchants Dis- 
patch Transportation Corp.; G. E. McCoy, assistant chief of 
car department, C. N.; H. M. Wood, assistant chief of motive 
power (car), P. R. R.; J. J. Root, vice-president, Union Tank 
Car Co.; M. F. Covert, general superintendent of equipment, 
General American Transportation Corp.; and C. P. Trachta, 
general superintendent of motive power, C. R. I. & P. 

(The report was accepted.) 


Geared Hand Brakes 


Up to the present time А. А. R. Certificates of Approval 
have been issued for 25 types of geared hand brakes, —14 ver- 
tical wheel type, 8 horizontal wheel type and 3 lever type. 
These are shown in the table. 

Among the year's activities of the committee were a 
canvass of manufacturers to ascertain whether changes re- 
quiring modification of Certificates of Approval had been 
made in the brakes; test-rack procedure for testing geared 
hand brakes is being prepared; and a circular was issued 
calling attention to the importance of proper mating of the 
brake mechanism with the bell crank when one make of 
brake is substituted for another. 

Certificate of Approval of one Universal Railway Devices 
Company vertical-wheel brake was revised to permit the 
use of pressed-steel housing and back plate instead of 
malleable-iron castings on all Type 5700 brakes furnished in 
the future. The castings are hard to get. 

An independent manufacturer has submitted a wheel 
design applicable to five of the eight vertical-wheel brakes 
which can be used for replacements of the standard wheels, 
deliveries of which are slow. A circular will furnish more 
complete information. 


Injuries to Employees 


At a joint conference of the Geared Hand Brake Commit- 
tee with representatives of Geared Hand Brake Manufacturers 
and the A. A. R. Safety Section, the hand brake manufac- 
turers agreed to set up an engineering committee, on which 
each manufacturer would be represented, to consider the 
possibility of further standardizing features of vertical- 
wheel geared hand brakes to make A. A. R. Specifications 
more specific with respect to (1) uniformity of application 
(operation); (2) uniformity and ease of release; (3) non- 
spin wheel; (4) standardization of bell crank for use with all 
makes. of geared hand brakes, thus providing interchange- 
ability; and (5) uniform length of brake chain. 


а 


GEARED HAND BRAKES FOR WHICH CERTI- 
FICATES OF APPROVAL HAVE BEEN ISSUED 


Number by Types 
Vertical- Horizontal Lever 


wheel wheel t 

Ajax Hand Brake Co.................. 1 - na 
Amer. Car & Еду. Со.................. .. 1 oni 
Canadian Cardwell Co., Ltd............ .. 1 am 
Klosing Hand Brake Со................ 2 s 1 
Superior Hd. Brake Со................. 1 2 an 
The Orme Co. (Champion Brake Div.)... 2 iy 
Union Asbestos & Rubber Co. (Equipment 

Specialties Оїу.).................... 1 1 1 
Union Railway Equipment Co 1 1 P 
Universal Railway Devices C 5 2 1 
W. H. Miner, Inc........... Г p" T 

Total... eve i iE XRA VI 14 8 3 
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These features also are to be taken into consideration with 
reference to Specification for Horizontal Wheel Hand Brake, 
where applicable, and the standardization of bell crank also 
applies to the Lever Type Brake. It was also recommended 
that Specification for Lever Type Brake incorporate a re- 
quirement for a safety stop to prevent rotation of the lever 
beyond the release position. 

To avoid confusion in identifying type of hand brake, due 
to interchange of brake wheels, it was suggested for con- 
sideration that manufacturer's name or type designation be 
omitted from all brake wheels. 

Suggestion has been made to the Committee on Train 
Service Accidents that consideration be given to developing 
8 standard set of instructions for operation of various kinds 
of hand brakes, based on instructions now in effect on 
certain railroads. 

The members of the committee are, E. P. Moses (chair- 
man), engineer car equipment, N. Y. C.; J. P. Lantelme, 
general foreman, Penn.; H. L. Holland, assistant mechanical 
engineer, B. & O.; R. G. Webb, superintendent air brakes, 
C., M., St. P. & P., and J. К. Jackson, mechanical engineer, 
Mechanical Division, A. A. R. 


Discussion 

A member raised a question about the use of bell cracks 
which are interchangeable, but Chairman Meses cautioned 
against this practice, as the lever ratios will in many 
instances be changed. 

(The report was accepted.) 


Brakes and Brake Equipment 


The committee reported on 11 subjects and listed 12 addi- 
tional items which are now under investigation. 


Cleaning Experimental AB Brakes 

All reports in response to Circular D.V..1082 of Feb. 15, 
1945, with respect to cleaning air brakes on cars still in 
service equipped with "Experimental AB Brakes" are in and 
tabulation is under way. 


Brake-Pipe Leakage 

Numerous reports of excessive brake-pipe leakage on 
freight-train cars during extreme cold weather this past win- 
ter have been received, which investigation indicates was 
caused in most cases by AB pipe bracket and valve gasket. 

Instructions issued in July, 1948. to reduce excessive winter 
brake-pipe leakage are being amplified and a subcommittee 
will cooperate with gasket manufacturers in cold-room tests. 

А number of synthetic rubber gaskets applied during the 
war are still in service which fail during cold weather. To 
insure the removal of these parts from service the Arbitration 
Committee has been requested to add a new note to Section 1 
of Interchange Rule 60 which requires that certain AB brake 
gaskets are to be renewed, regardless of condition whenever 
the brakes receive periodic attention, and to continue it in 
effect until the committee is positive that gaskets are avail- 
able which are capable of satisfactory performance for more 
than the 36-month cleaning period. 


AB Load-Compensating Brake 

The Pennsylvania Saug Hollow Branch tests of July and 
August, 1948, disclosed modifications in the load-compensating 
brake equipment which it is believed will improve service per- 
formance. These changes are being worked out with the air- 
brake manufacturers and may lead to further tests. 


Gauge for Hose Fittings 
А go-no go gauge for condemning air-hose coupling and nip- 
ples is proposed by the committee, for adoption as standard 


practice, to prevent brake-pipe hose coming off fittings or hav- 
ing linings injured by oversize or damaged shanks or beads. 
The drawing of the gauge shown in the report is accompanied 
by instruction for its use. 


Pipe Failures 

The committee presents reports from 55 railroads and 50 
private car owners who are using Wabcoseal or welded fittings 
on cars equipped with AB brakes. These owners report 18,263 
cars with Wabcoseal fittings ranging in size from 36 in. to 
1% in., of which 13,984 are 34 in.; and 2,071 with welded fit- 
tings, all but 5 of which are 34 in. Wabcoseal fittings will be 
applied to 9,764 more cars and welded fittings to 68 by these 
same owners. 


Wear in AB Release Handle 


The committee has requested the manufacturers to increase 
the size of cotter pins in the AB valve release handles from 
% in. to 5/16 in. and to increase the thickness of the jaws to 
provide more bearing area. 


Mounting Armored Type Air Hose 


The committee recommends for letter-ballot action the ex- 
tension of the Instructions for Mounting New Brake-Pipe and 
Straight-Air Pipe Hose to apply to armored typed hose, for 
which there are now no instructions. 


Periodie Inspection of Armored Hose 


The committee recommends that the Arbitration Committee 
insert revised instruction for the inspection and testing of 
armored brake-pipe and straight-air hose in Passenger-Car 
Interchange Rule 7 to require that all armored type air hose 
be removed for inspection when car is given general shopping. 
Instructions are given for testing if to be reused. 


Standardization of Diesel Brakes 


The subcommittee to which this subject was assigned pro- 
poses & joint subcommittee including representatives of the 
Diesel section of the Committee on Locomotive Construction, 
the locomotive builders and the air brake manufacturers, to 
consider a list of features of air-brake equipment on Diesel 
locomotives which might be standardized, with improvement 
in performance and decreased maintenance cost. 


Maintenance of Brake and Signal Equipment 


А subcommittee has developed revisions in the air-brake 
maintenance rules to recognize the high-speed brakes 
equipped with electro-pneumatic features and to include pro- 
visions applicable to locomotives other than steam. After 
agreement is reached with the I.C.C. Bureau of Safety and it 
is approved by the Safety Appliance and General Committees, 
they will be submitted to letter ballot for adoption as standard 
practice. 


Cleaning Period for D-22 Control Valves 


Final reports of service tests of D-22 control valves to deter- 
mine if the cleaning period can be advanced beyond 15 
months, have been tabulated. Since the time the test cars 
were sealed and placed in service the amount of moisture 
and oil getting into the brake pipe and valves has been re- 
duced, due to improvement made in the main reservoir cooling 
system and compressor operation on Diesel locomotives. 
Therefore, if these cars were tested under present day con- 
ditions no doubt the number of premature failures and test- 
rack failures would be reduced. 

Based on the results of these tests, and due to the improved 
maintenance of this type of brake equipment and improve- 
ments that are being made to the main-reservoir air system 
on Diesel locomotives, it is recommended, as a ballot item. that 
the air-brake cleaning period for cars equipped with D-22 
type contro] valves be established as 24 months. 

The committee consists of J. P. Lantelme (chairman), 
general foreman, Penn.; H. I. Tramblie ( vice-chairman), air 


brake instructor, C. B. & Q.; R. J. Watters, general air brake 
inspector, N. P.; R. J. Dewsbury, general air brake inspector, 
C. & O.; R. N. Booker, general air brake inspector, S. P.; W. 
D. Bowser, engineer air brakes and train control design, U. P.; 
F. C. Wenk, superintendent air brakes, A. C. L.; D. R. Collins, 
superintendent air brakes, D. & R. G. W.; F. T. McClure, 
supervisor air brakes, А. T. & S. F.; A. J. Pichetto, general 
air-brake engineer, I. C.; L. D. Hays, engineer brake equip- 
ment, ЇЧ. Y. C.; R. С. Webb, superintendent air brakes, C. 
M. St. P. & P.; C. C. Maynard, chief inspector air brakes, 
Can. Nat'l; and J. Mattise, superintendent air equipment, 
C&NW 


Discussion 


W. F. Peck, supervisor of air brakes, B. & O.: Under the 
subject of brake pipe leakage, the committee recommends 
that the back cover, ball check cover and service valve cover 
gaskets as well as the quick service limiting valve diaphragm 
be scrapped as all AB valves pass through shops for cleaning, 
repairing and testing; this step to be taken to assure the re- 
moval and scrapping of certain products made of inferior 
materials during the war period. If such a plan is adopted, 
many good parts will be scrapped along with the bad. Sym- 
bols identify the parts made of inferior materials, and we are 
conscientiously scrapping them. The net cost of the four 
articles (three gaskets and one diaphragm) is $2.23!4 per 
complete AB valve, and this figure does not include freight or 
storehouse expense. This would be a major item in the cost 
of repairing AB valves, and we would recommend that the 
committee permit the re-use of parts known to be satisfactory. 

If the full benefit is to be received from the application 
of new gaskets, there will have to be a general improvement 
in tightening caps and covers when AB valves are re-con- 
ditioned. Also, more care must be exercised when tightening 
stud nuts securing the service portion and emergency portion 
to the pipe bracket. All caps and covers have metal-to-metal 
contact, the proper compression being built into the gasket. 
There appears to be no excuse for failure properly to tighten 
them. For our own information, we applied soap-suds to a 
train in a transportation yard when the temperature was 
far above freezing, and were surprised to find how many 
leaks appeared that could be corrected by proper tightening. 

We also had trouble in securing the proper caboose pres- 
sure on a long train on our Western Region during sub-zero 
weather last winter. The carmen patrolled the train tight- 
ening cap screws and nuts until the principal leaks were 
corrected and the desired pressure appeared on the caboose 
gage. New gaskets were unnecessary in this case. 

The committee has developed and submitted a shank gage 
for checking air brake couplings and nipples. We secured 
such a gage and have been experimenting with it. We notice 
that many fittings fail to pass the GO gage due to being 
slightly out-of-round. The difference in the bores of the GO 
and NO-GO gage is only .072 in. If the gage is adopted as 
standard, where the fittings possess no defects other than 
being slightly out-of-round, we plan experiments in reclama- 
tion. We believe that such fittings can be heated and 
squeezed to proper contour in a die. 

Any standardization of air brake equipment on Diesel loco- 
motives will be most heartily welcomed by us. We have on 
our Diesel locomotives: 9 types of air compressors, 8 types 
of automatic brake valves and 5 types of self-lapping inde- 
pendent brake valves. None of these is interchangeable as a 
complete unit, although numerous parts may be common 
to two or more models. Full utilization of the locomotives can 
be obtained only where an adequate supply of spare devices 
is maintained. We endeavor to protect ourselves, although at 
the expense of a high inventory. 

his condition is not confined to our railroad nor are the 
air brake manufacturers ynmindful of our plight. 

It may be interesting № the members representing moun- 
tain railroads to know what we have accomplished to date 
with the four-position or release-control retainer. We adopted 
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this device as standard on April 9th, 1942, and applied it to 
all new cars built as well as existing cars being equipped 
with type AB brakes. As a result, our percentage of cars 
equipped with release-control retainers is very high, and 
they were obtained painlessly. All three-position retainers of 
the latest type when removed from cars are converted in our 
shops to the four-position A.A.R. alternate standard. 

By the use of slow direct-exhaust position on loaded coal 
trains and trains of empty open-top cars, we have been able 
to eliminate eight stops to manipulate retainer handles on 
one division and three on another. Since so few of the foreign 
and private line cars operating in our fast freight trains are 
equipped with release-control retainers, we cannot anticipate 
the date when we will find the fourth position useful. ` 

E. K. Bloss, mechanical engineer, Boston & Maine: (Pre- 
sents written comment for R. E. Baker, assistant general 
manager) Regarding the replacement of AB valve gaskets 
at times of periodic attention, regardless of condition, the 
net cost of these gaskets is something over $2.00. Inasmuch 
as all of the gaskets at these locations are not made of a 
certain type of synthetic rubber which, as I understand it, 
are the worst offenders insofar as brake pipe leakage is 
concerned, it would appear that this replacement of all gas- 
kets is unnecessary. If the instructions previously issued in 
the July 1948 circular letter were rigidly adhered to this 
additional cost would be unnecessary. 

In connection with condemning gauges for checking the 
beads and shanks on used 1% in. air hose couplings and 
nipples, I would like to call your attention to the fact that 
the new gauge specifies a dimension of 1.723 in. in diameter 
on the CO end of the gauge. 

If you will refer to Page B-52-1948 of the A.A.R. Manual 
of Standards, the gauge which is already approved for gaug- 
ing new couplings and nipples indicates a nominal dimension 
of 1.725 in. so that the proposed condemning gauge for used 
fittings is so dimensioned that it could reject fittings that are 
approved by the gauge for new fittings. I do not believe 
that this dimension is correct. 

Referring to standardization of air brake equipment on 
Diesel locomotives, this subject is certainly worthy of much 
consideration as we have almost as many different types of 
air brake equipment as we have different types of Diesel 
locomotives; and anything that can be done to progress this 
matter with the locomotive builders would be well worth- 
while in the matter of standardization. 

I favor the recommendation of extending the cleaning 
period of the D-22 brake equipment to 24 months, but the 
committee has not made any recommendation in connection 
with extending the cleaning period of the UC type of equip- 
ment that is protected with strainers. 

G. H. Higley, general air brake instructor, Erie: The cir- 
cular letters on brake-pipe and brake-cylinder leakage on 
freight cars were followed through to our repair forces. 
We do not experience the extremely cold weather common 
in other sections of the country; therefore the leakage 
troubles due to extreme cold were limited. 

Erie cars run through severe cold sections of the country 
and we are anxious to cooperate fully to eliminate this 
troublesome condition. It seems to us that a high degree of 
shop track maintenance is the answer to better performance. 

We reclaim no gaskets; the bead on the gasket is im- 
portant and instead of depending upon judgment, it would 
seem that a gauge for checking gaskets would be desirable. 
We heartily subscribe to the committee's recommendation to 
renew the back cover gasket, ball check gasket, service valve 
cover gasket and quick service limiting valve diaphragm re- 
gardless of condition. The service portion back cover and 
emergency portion check valve cover should be strengthened 
to prevent a warped condition. Some governing factor should 
be set up to limit the amount of pull on cover bolt nuts to 
tighten. 

Results obtained by the AB load-compensating brake road 
tests were satisfactory and indicate that this brake is a fu- 
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ture must. Application of replacement parts to the Illinois 
Central test cars with AB load compensating brake appar- 
ently is soon to be undertaken. It is our understanding that 
the parts to be replaced do not affect the functional aspects 
of the equipment. Apparently it is questionable that further 
road tests would disclose anything of significance. The effects 
of the mechanical improvements on the survival of the equip- 
ment over long periods in road service without trouble should 
be а major consideration. 

The adoption of condemning gauges for checking the bead 
and shank on used l'K-in. air hose couplings and nipples 
should weed out many older pieces not up to present A.A.R. 
requirements, The present standard testing device for used 
air brake hose couplings has created an improved condition ; 
it would appear that gauges for the bead and shank should 
be used. 

Service experience with Wabcoseal fittings probably is still 
in the early stages, but the application of these fittings is 
increasing rapidly. It wil be some time before it will 
definitely be known what benefit will be obtained from pipe 
breakage standpoint. Leakage in the %-in. pipes between the 
AB bracket. brake cylinder and reservoirs, due to broken 
threads in the flange fittings continues to be troublesome and 
difficult to detect, but can easily and quickly be repaired 
without taking cars out of service, by use of the Wabcogrip 
or Flexigrip fittings. Their use has proved satisfactory. The 
recommended instructions covering replacement of armoured- 
type brake pipe and straight-air pipe hose have been pre- 
pared as the result of considerable experience and service 
trial and are consistent with those for hose other than 
ramoured type. 

Satisfactory progress has been made in standardization of 
the brake equipment (24 RL) on Diesel road power, freight 
and passenger. We sometimes question whether the builder 
gives proper consideration to the fact that the brake equip- 
ment must be removed from time to time for cleaning and 
testing. As regards advancing the cleaning date of D-22 con- 
trol valves, I have no doubt that in many sections the recom- 
mended 24 months will be satisfactory. Proper draining of 
reservoirs at terminals en route with Diesel locomotives may 
show a marked improvement in the overall performance of 
the D-22 valve. 

F. G. Moody. superintendent car department, Union Pacific, 
said that gasket trouble in AB equipment is serious under 
severe winter conditions, often necessitating reduction of 
train length in order to get out of town and yet these valves 
show up OK on the test rack at normal temperatures. This 
opinion was concurred in by R. G. Webb, superintendent of 
air brake, Milwaukee, who stated that the four caps on AB 
valves can distort as much as .010 in. under extreme low 
temperatures and improper tightening. 

C. D. Stewart, Westinghouse Air Brake Company, said that 
the brake companies attempt to give railroads what they 
want in the way of equipment; the 24-RL brake for Diesel 
locomotives may be assembled in 200 different piping varia- 
tions, all of which are requested by one or more customers. 
He is in sympathy with retaining all gaskets which seem to 
be serviceable and explained that synthetic gaskets, now 
giving trouble, were the only kind available during the war. 
He advocated a gauge for condemning gaskets on a thick- 
ness basis. 

(The report was accepted.) 


Lubrication of 
Cars and Locomotives 


Roller-Bearing Lubricants 


Since the 1948 annual report continuance of the studies of 
roller-bearing lubricants has been progressed at the Indian- 


apolis Lubrication Laboratory under the general direction of 
the mechanical research office. These studies, continuing 
through January, 1949, include both oil and grease lubricants 
used with six different 5!4-in. by 10-in. railway roller bearing 
assemblies. 

A procedure designed to evaluate and compare the per- 
formance of the different oil and grease type roller-bearing 
lubricants was developed to subject the bearing-lubricant 
combinations to controlled accelerated conditions simulating 
service on the railroad. The procedure followed was desig- 
nated the H.C Schedule and required one week for each 
bearing-lubricant combination studied. ^ Working to this 
schedule, four days are devoted to the operation of the test 
machine to a definite time-speed schedule; the remaining 
time in the week to preparation and temperature control of 
the bearing-lubrication combination under study. Two each 
of the four days of actual test machine operation are devoted 
to duplication of the schedule under cold- and hot-room 
conditions, providing a check of results under sub-zero and 
summer atmospheric temperature conditions. Each day's 
schedule comprises the same series of initial starting (static) 
friction measurements, accelerations, speed levels and drops, 
reversal in direction of rotation, and a final recheck of 
static. friction. 

The series of abrupt speed drops to 10 mph made from the 
elevated lubricant temperature and low viscosity levels pro- 
vides a graduated measure of range and capacity for each 
bearing-lubricant combination under study and a basis for 
evaluation and comparison with other combinations sub- 
jected to the same condition. 

Chart recordings of speed, temperatures, torque, and power 
input are made for each run and recordings of essential 
and pertinent data made on log sheets at designated time- 
distance locations on the Н-С (hot-cold) Schedule. The 
third progress report covering this roller bearing lubricant 
research program is in preparation by the mechanical re- 
search office. 

At the October, 1948, meeting, based on а memorandum 
dated December 15, 1948, from the mechanical research 
office, the committee recommended requirements for the lubri- 
cation of journal roller-bearing units on freight and pas- 
senger equipment cars to the Arbitration Committee for 
incorporation in Paragraph (j) of Rule 66-A. These recom- 
mendations, approved by the Arbitration Committee, are as 
follows: 

Rule 66-A (j). The grade of oil used in oil lubricated 
journal roller-bearing boxes must conform to A. A. R. 
Specifications M-906 for new car oil, preferably all-year 
grade. NOTE: Until an A. A. R. specification is adopted, 
the grade of grease approved by the roller-bearing manu- 
facturer should be used. 

Further studies of grease type lubricants at the Indian- 
apolis laboratory have been authorized. 


Oil and Waste Research 


The research program mentioned in the 1947 annual report 
has been approved and is being progressed at the Indian- 
apolis lubrication laboratory as a budget-item project under 
the general direction of the mechanical research office through 
a resident representative stationed at the laboratory. 

During the year representative samples of waste threads 
commercially available for journal packing and waste mix- 
tures, as recommended by several journal-packing waste 
manufacturers, have been assembled, purchased from six 
representative waste manufacturers. 

After study of the problem of a comparison and evaluation 
of the types and mixtures of waste threads, it was decided 
that the dynamic approach offered the best means for de- 
veloping the essential facts under comparable conditions, By 
reason of the variety and number of thread types and mix- 
tures, along with the possible variation in the oils making 


up the packings to be compared and evaluated, it was de- 
cided to construct a four-spindle (8 half-size 2'4-in. by 5-in. 
journals) testing machine to be utilized as a screening me- 
dium preliminary to final tests of the most promising waste- 
oil packing combinations on the full-size testing machine. 

The temperature control room at the Indianapolis Lubrica- 
tion Laboratory is utilized, both for the screening tests on 
the half-size machine and for the final tests on the full-size 
machine, to study the behavior of the packings over a wide 
range of atmospheric temperatures. 

For the final laboratory evaluation of the all-around most 
effective waste-pack combinations, waste pads, or other means 
for lubricating the solid type bearing in the conventional 
journal box assembly, the Hot-Cold (H-C) Schedule de- 
veloped at the Indianapolis Lubrication Laboratory for com- 
parison of railway equipment roller-bearing-lubrication com- 
binations will be followed. This procedure affords a direct 
comparison of starting and running frictions, power input, 
temperatures, etc., between the roller and solid type bearings 
for railway equipment service. 

Progress reports covering these laboratory studies of 
lubricating media and materials will be issued by the mechan- 
ical research office from time to time as the data becomes 
available. 


Journal-Box Lids 


To clarify the intent that designs of journal.box lids of 
deep-flange type are permissible under Specification M-120, 
the secretary has been instructed to modify Paragraph 4(b) 
in the next issue of revised manual pages. 

Up to the time this report was sent to press, the following 
makes of lids have been formally submitted, tested, approved 
and been awarded Certificates of Approval: (The committee 
here listed a total of six American Locomotive Company 
journal box lids, two Davis Brake Beam lids, four Motor 
Wheel Corporation lids, three National Malleable lids, three 
Symington-Gould lids, and two Union Spring & Manufactur- 
ing Co. lids, 5-in. by 9-in., 5!ó-in. by 10-in., also 6-in. by 
11-їп. lids being specified.) 

The matter of reclaiming journal box lids should be the 
responsibility of each individual railroad, with due consid- 
eration to the economics involved, and such reclamation 
should not be prohibited, the report stated. It is understood 
that these reclaimed lids will meet current Specification 
M-120. However, if applied to foreign cars, charge will be re- 
stricted to 50 per cent of gross value new, less credit for part 
removed, as provided in Rule 104 of the Rules of Interchange. 

Service tests of various combinations of journal.box 
closures, journal boxes being operated in similar service with 
various lid closing pressures, with and without dust guards, 
and also with and without auxiliary devices such as deflecting 
strips and hooded extensions, are still in progress. 


Periodic Journal-Box Attention 


Recommendation for reduction in the time limit for periodic 
attention to journal boxes, in an effect to improve the hot-box 
performance, has been given careful consideration. It is the 
committee's firm belief that the answer to hot-box preven- 
tion lies along the lines of close supervision and good work- 
manship in servicing journal boxes rather than changing 
the date limits. 


Hot-Box Statistics Renewed 


Effective January 1, 1949, the General Committee directed 
that information again be collected covering number of 
freight cars set off between division terminals on account 
of hot boxes and number of miles run per hot box set off. 
While this basis will not permit comparisons between a 
high-speed multiple-track railroad and a light-traffic railroad, 
it will afford a comparison by each railroad with its own 
former performance. 
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Lubrication Manual 


It is suggested the proposed Lubrication Manual be in- 
cluded in the 1949 annual report, with recommendation that 
it be submitted to letter ballot for adoption as standard 
practice to supercede present Standard Method of Packing 
Journal Boxes as shown on pages L-35 to L-36B in the 
A. A. R. Manual of Standard and Recommended Practice, 
as well as the following: Page L-91—Specifications for Pack- 
ing Tools for Journal Boxes; page L-92—Packing Iron and 
Packing Hook Drawings; page L-92A— Standard Inspection 
of Journal Boxes; page L-93—Passenger Car Lubrication; 
page L-94—Standard Method of Reporting Hot Boxes. 

[The text of the proposed A. A. R. lubrication manual 
included with the report is made up of an introduction and 
14 sections under the following titles: Materiale, Prepara- 
tion and Handling of Packing, Reclamation of Packing, 
Handling of Journal Bearings, Tools and Facilities, Prepara- 
tion of Journal Boxes and Associated Parts, Packing Journal 
Boxes, Servicing Journal Boxes, Attention at Originating 
and Classification Terminals, Attention at Intermediate Points, 
Periodic Attention to Journal Boxes, Causes of Hot Boxes, At- 
tention to Repairs to Hot Boxes, and Definition of a Hot 
Box for Reporting Purposes.—Editor.] 

Based upon reports from the A. A. R. Mechanical Inspec- 
tion Department that numerous cases are being found where 
system cars are being outshopped and otherwise released 
for service though long overdue for, and very much in need 
of, journal-box attention, it is suggested that the Arbitration 
Committee consider a rule to prohibit the interchange from 
car owner of empty cars overdue for periodic journal-box 
attention. 

It is suggested that the Committee on Specifications for 
Materials consider that a requirement for winter thinner or 
cut-back oil be added to Spec. M-906. 

The members of the committee are R. E. Coughlan (chair- 
man), chief metallurgist and engineer tests, C. & N. W.; 
E. H. Jenkins (vice-chairman), assistant general superinten- 
dent car equipment, Western Region, Can. Nat.; E. C. Ellis, 
superintendent car department, C. & O.; A. J. Pichetto, gen- 
eral air brake engineer, I. C.; W. С. Aten, mechanical 
inspector in charge of lubricating matters, C, B. & Q.; 
D. C. Davis, lubrication supervisor, А., T. & S. F.; M. A. 
Pinney, engineer of tests, Pennsylvania; H. T. Rockwell, 
assistant engineer, N. Y. C. 


Discussion 


F. G. Moody, superintendent car department, N. P., ex- 
pressed the opinion that while the recommendations in the 
report are of great value they can not accomplish the pur- 
pose for which they were designed unless chief mechanical 
officers take the necessary steps to enforce compliance. Mr. 
Moody called especial attention to the matter of hot box 
performance with the suggestion that if present rules were 
enforced and recommended practices carried out, a sub- 
: stantial reduction in the number of hot boxes would be ef- 
fected. Mr. Moody called attention also to the increase in 
car miles per hot box between 1929 and 1940 during which 
period the mileage increased from 43,714 to 210,198. From 
1940 to date, however, with exception of 1943, the per- 
formance has become worse each year, the car miles per 
hot box having dropped from 210,198 in 1940 to 91,938 in 
1948. He stated further that hot boxes have a definite rela- 
tion to mechanical condition of wheels, bearings, boxes, etc., 
and raised the question as to what might be done to im- 
prove the situation. 

J. A. Deppe. superintendent, car department, Milwaukee 
Road, in commenting on lubricants for roller bearings, sug- 
gested caution in recommendations for lubricants. He com- 
mented on the feeling on the part of some mechanical men 
that where grease is now being used it is not considered 
necessary to make frequent checks of the contents such as 
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the case when oil is used. He commented that in his experi- 
ence, periodic checking of the lubricants in roller bearing 
boxes, aside from determining the proper quantity of lubri- 
cant in the boxes, makes it possible to detect conditions such 
as spalling or flaking of rollers or races. “Where grease is 
used,” he said, “as a lubricating agent, it would seem that 
detection of such defective conditions would be difficult even 
it inspection were given boxes between wheel changes, be- 
cause it would be expected that particles of oil flaking from 
the bearings would be suspended in the grease and not so 
readily detected with the use of magnetized gauges or feel- 
ers as is possible where oil is used.” 

A. J. Pichetto, general air brake engineer, I. C., repeated 
the frequently made recommendation that transportation of- 
ficers should mark up trains sufficiently in advance so that 
mechanical men would have the time properly to inspect and 
service journal boxes before departure. Sufficient time and 
enough oilers at terminals would contribute to better hot 
box performance. Mr. Pichetto commented on the item in 
the report defining a hot box for reporting purposes and 
suggested that the recommended method would not give a 
true picture of the number of hot boxes because many rail- 
roads rebrass cars between terminals without setting the car 
off and therefore were not counted. It was suggested that the 
best rule is to count all hot boxes if the information is to 
be used for comparative purposes. 

L. J. McLain, traveling car inspector, D. & H., agreed with 
the committee's conclusion that the time limit for periodic 
attention to journal boxes should not be reduced and that 
hot boxes can be minimized through close supervision and 
good workmanship. He cited a check which he had made in 
recent months. One involved 8.193 cars of various ownership 
of which 11.6 per cent were overdue for periodic repacking 
while another check of 3.530 set out for hot boxes showed 
that 35 per cent had developed in the first six months after 
the date of repacking and 14.2 per cent developed after the 
15 months repack period. 

R. W. Seniff, engineer of tests, B. & O., said railroads 
must change their thinking on Diesel locomotive lubrication 
and the best backlog of practice is in the hands of auto- 
motive engineers. 

J. A. Welsch, superintendent of equipment, I. C. said 
that this road has been mixing Diesel oils without ill effect 
and he thinks it is the sales representatives rather than 
technical men of oil companies who say it shouldn’t be done. 

(The report was accepted and recommendations submitted 
to letter ballot.) 


Car Construction 


The committee reported that of 33,905 box. auto-box and 
hopper cars ordered during the year ended April 30. 1949, 
7,200 hopper cars were not of A.A.R. design and the re- 
maining 26,705 were A.A.R. throughout or conformed thereto 
in most characteristic details, with variations for lightweight 
alloy-steel, floating center sills, and inside dimensions to meet 
specific conditions. Of 49.679 cars of all types, including 
gondolas, flat, ballast, stock, refrigerator and special types 
of cars ordered during the same period, 95.55 per cent have 
the standard centerplate height of 25% in. 


Approval of New Freight Designs 


During the year ended April 30, 1949, the committee ap- 
proved for interchange service, according to the first para- 
graph of Interchange Rule 3, eight new freight-car designs 
of untried types, from which a total of 394 cars are to be built. 


Variations from Conventional Freight Designs 
The committee has been advised by the secretary of the 


division of 11 cases of variations from conventional designs 
involving 9,605 cars for eight railway or private car owners. 
These do not constitute “untried designs" under Rule 3 and 
are submitted to the secretary for inclusion in his files as a 
matter of record. 


Standardization 


The General Committee of the Mechanical Division directed 
the Committee on Car Construction and the Committee on 
Passenger Car Specifications to consider greater standardiza- 
tion of passenger cars with the Committee on Car Design of 
the American Railway Car Institute. Study is now being 
made by the Committee on Car Design. 

The A.A.R. made a check of new freight equipment being 
built. It was found there was considerable variation between 
standard drawings now shown in the. Supplement to the 
Manual and cars built for the various railroads. Some of the 
railroads follow A.A.R. Standards closely, but others deviate 
in general dimensions of the car as well as in a number of 
details. The Committee on Car Construction directs attention 
to the importance of building and maintaining standard cars, 
thereby reducing initial costs, expediting delivery schedules 
and reducing cost of inventories of repair parts. 

A study is being made of a list of details which the 
A.R.C.I. proposes as improvements over the construction 
now shown in the Supplement to Manual which would in- 
crease production and reduce cost. 

Two changes are proposed for submission to letter ballot: 

(1) Eliminate the 7-ft. doorway for box and auto-box cars 
from both 40-ft. 6-in. and 50-ft. 6-in. cars. This is seldom used 
and, where used, the 8-ft. opening can be used in future. 

(2) Revise hopper-car drawings (both 50-ton and 70-ton) 
in the Supplement to Manual to show body bolsters consisting 
of 68-lb. I-beams in place of the built-up construction now 
shown. 


Trucks for High-Speed Freight Service 


During 1948 the cooperative research program with the 
freight truck and snubber manufacturers under the general 
direction of the A.A.R. Mechanical Research Office was ap- 
proved and a series of road tests made on the Illinois Central 
out of Clinton, Ill. The completely instrumented five-car serv- 
ice laboratory, as built for American Steel Foundries for its 
research activities, was leased and A.S.F. trained technical 
personnel, augmented by A.A.R. personnel, was employed. 

During the period between July 27 and November 13, 1948, 
a total of 78 road tests were run, recording the vertical and 
lateral shocks within one car equipper progressively with vari- 
ous truck bolster springs, unit snubbers, package snubbers, 
and special designs of freight trucks, as compared with a 
duplicate car under which one set of trucks was maintained 
throughout the test program. 

This road-testing program was not completed during 1948, 
but it is to be continued during 1949 to complete tests of 
other snubbers and truck designs, and to include trucks 
having roller-bearing journals for comparison with the con- 
ventional solid-type bearings under the test train during 
the 1948 tests. 

A preliminary summary report tabulating the results of 
the 1948 road tests completed with the all.coil (four) bolster 
truck-spring arrangements or combinations, unit snubbers 
(seven), package group snubbers (four), and special truck 
designs (seven) accompanied the report. 


Side-Frame Clearance 


The subcommittee recommends that the dimension of 
2954 in. maximum from top of rail to the top of side frame 
for trucks with a center-plate height of 25% in., as now shown 
on Manual page D-12, remain unchanged and that a dimen- 
sion of 4% in. minimum from top of rail to bottom of side 
frame be added. 


Submerged Arc Weld 


Brake Heads 
not Removable 


Brake Heods 
Removable 


Brake Heads 
Removable 


Section A-A 


No. 106 approved one-piece forged-truss brake 
beam — No. 504 is similar, but unit type 


Brake Heads 
not Removable 


No. 503 approved cast-steel unit-type brake beam 


To obtain sufficient clearance between the body bolster and 
the A.A.R. standard side frame with a maximum height of 
29% in. when using 3!4g¢-in. travel springs, it will be neces- 
sary to decrease the depth of the present body bolster. When 
using proprietary designs of side frames having 28%-in. height 
with long-travel springs, the present A.A.R. bolster design 
may be used without fear of interference. 


Side Frames and Bolsters 


During the year since the last report approvals have been 
granted to 228 additional designs of side frames and 226 
additional designs of bolsters for use in interchange service. 
The joint subcommittee calls attention to the fact that 505 
designs of side frames and 523 designs of bolsters have now 
been approved for interchange service. Duplication results 
from the assignment of separate numbers to similar designs 
when submitted by two or more manufacturers but, with al- 
lowance for this, the subcommittee believes the number is 
larger than necessary. The railroads are reminded that stand- 
ardization to the greatest practicable extent will effect savings 
for all concerned. This is not to discourage improvements in 
design but to discourage perpetuation of old unapproved de- 
signs for which improved substitutes are available. 
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The manufacturers are advised that, while a backlog of 
approval tests still exists, this is now due to delay in sup- 
plying specimens for test. Both dynamic fatigue testing ma- 
chines have been idle for substantial periods recently. Manu- 
facturers are advised to file applications and schedule tests in 
advance of their requirements, then furnish specimens prompt- 
ly, and thus avoid costly delays. 


Helical-Spring Service Tests 

Service-life tests of helical springs of various deflections 
from 15% in. to 215 in. are being followed closely by the sub- 
committee, The springs being tested and the test designations 
are: 


A.A.R. 1936 springs, 154-in. travel ........ T-1 
Proposed 1944 springs, 15&-in. travel ...... T-2 
2-in. travel springs ...................... T-3 
214-in. travel springs .................... T4 


Tests had run about 38 months at the end of March, 1949. 
Failures during the first 26 months and after 38 months and 
a comparative index of failures of outer coils, based on those 
in test T-1 as unity in relation to the relative number of coils 
in service, are shown in the table. 

In August, 1948, five of the 10 cars equipped with Class 
T-4 springs were fitted with Symington-Gould FLS snubbers. 
From September 1, 1948, to April 1, 1949, two outer coils 
failed on one car. On the remaining five cars equipped with 
Holland Type E snubbers, five outer coils failed, one on each 
of five cars. No definite conclusions or recommendations will 
be formulated until the test has progressed further or has 
been terminated. 


Design of Journal-Bearing Wedge 


А joint subcommittee representing the Committee on Car 
Construction and the Committee on Lubrication of Cars and 
Locomotives agrees that the existing tolerances for journal- 
bearing wedges are as close as can be expected on "as cast" 
or "as forged" surfaces. It recommends, however, that changes 
to clarify the wedge and gauge drawings be submitted to 
letter ballot. These changes are an increase of !4»-in. in dimen- 
sion D (the width allowance for the top of the brass) for the 
4% -іп. by 8-in. size, to provide clearance between a maximum 
bearing and a minimum wedge; a reduction of Мв in. in the 
depth of the sides of the wedge below the brass bearing face, 
to preclude the possibility of the bottom of the wedge coming 
in contact with the top of the side lugs on the brass when 
applying second-hand bearings; clarification of tolerances in 
the length of wedges of all bearing sizes; and designation 
of the faces of the wedge which must be smooth, true, and 
square. Changes to conform are also proposed in the journal- 
wedge gauges and in the journal-bearing wedge condemning 
gauges. 


Journal-Box Lid Face and Lugs 


Manual page D-15A. adopted in 1948 as recommended 
practice, covers journal-box hinge lug and pin-hole bushings 
for integral journal boxes. The committee now proposes, for 
letter-ballot action, that this page be revised to include 
separable journal boxes as well, to eliminate sizes А and B. 
and to add size G for separable journal boxes. 


Proposed No. 18 Brake Beam 


Brake-beam failures due to tension rods breaking in the 
threads at the base of the units cause serious delays and ex- 
pensive derailments. The subcommittee is of the unanimous 
opinion that a new brake beam free from the inherent weak- 
nesses of the present A.A.R. Nos. 15 and 3 beams should be 
developed. The mechanical committee of the brake-beam man- 
ufacturers has designed seven new types of brake beams. 
Two are the Unit type and five require standard brake-beam 
hangers. . 

Arrangements have been made for road and laboratory tests 


p——ÓRO —————————— nm 


PROGRESS OF HELICAL-SPRINGS SERVICE TESTS 


——No. of failures— No. outer 
First 26 38 months to coils in Index 
Springs months Арг. 1, '19 service 38 months 
Outer.......... 8 31 1.600 1.0 
Inner........... 1 3 DNA ее 
T-2 
Outer.......... 33 111 1,600 3.57 
Inner........... 2 КОРУ vd 
T-3 
Ошег.......... 64 181 2.000 4.66 
Inner Seele gn А 7 8 Pics Bis 
Outer. ,........ 3 26 160 8.375 
Inner........... 0 5 ре oa 


4 


of the seven new designs in comparison with the A.A.R. No. 3 
beam, which is stronger than the No. 15. Road tests are under 
way on a total of 336 brake beams. Later, an eighth design, 
a one-piece cast-steel brake beam of the Unit type, was in- 
cluded in the road-service tests. Laboratory tests were made 
at the American Steel Foundries’ laboratory at Granite City, 
Ill., of 11 brake-beam designs, including the A.A.R. standard 
No. 3 and a No. 3 with Whitworth threads, and four Unit 
type beams. 

Based on the data from road and laboratory tests so far 
secured, the subcommittee proposes the following: 

(1) That standard A.A.R. No. 15 and A.A.R. No. 3 brake 
beams be superseded by a new beam known as No. 18, and 
that beams of not less capacity be mandatory for new and 
rebuilt cars and for new beams applied to existing cars. 

(2) That the standard brake-beam specifications be revised 
and Appendices А and B be added to them: Appendix А to 
cover instructions for securing approval and certification of 
brake beams, which would constitute A.A.R. standard brake 
beams and would not be shown in the Manual; Appendix B to 
show the form of the certificate of approval. 

These two propositions, together with the revised gauge 
drawings for the Manual to conform, are offered for adoption 
by letter ballot. 

Five beams already tested meet the revised brake-beam 
specifications and would be granted certificates of approval 
and constitute new A.A.R. standard brake beams. Two of 
these are hanger type beams and three Unit type beams. 
Drawings of these are shown. | 


Brake-Beam Repair Specifications 


Proposed changes in the Specifications for Repairs to 
Freight Equipment Brake Beams for submission to letter 
ballot would: 

(1) Eliminate the requirement that compression members 
must be straightened cold. Experience has demonstrated that 
no difficulty is experienced with those which have been hot 
straightened. 

(2) Require tension-rod nuts to be new U.S.S. standard or 
A.S.A. Class 2 heavy hexagon type, to provide more bearing 
surface between the face of the nut and the suríace of the 
brake head. 

(3) Make riveting of the ends of the tension rod manda- 
ш In a number of instances lock nuts have worked off the 
rod. : 

(4) Change specifications to conform to elímination of 
gauges for camber of brake beam from page B-12 F. The 
gauge shown on page B-8 provides the desired camber. 

(5) Revise the method of lengthening brake-beam com- 
pression members shown on Manual page E-117 because the 
present arrangement interferes with the application of sleeve- 
type heads. ` 

(6) Revise and transfer Manual pages showing the No. 
15 brake beam and its parts to the Specifications for Repairs 
to Freight Equipment Brake Beams on new Manual pages. 

(7) Eliminate tolerances from the dimensions of the “Со” 
and "No-go" parts of the strut pin-hole gauge shown on 
Manual page B-12.A, because, with the tolerance shown. 
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the go-gauge would not enter a l!%-in. hole. The "No-go" 
gauge is modified to harmonize. 


Brake Pins 


Pins of 1755 in. diameter are considered necessary where 
the bottom rod extends through the bolster, in order to keep 
the shear stress below 10,000 lb. per sq. in. based on 80-1Ь. 
cylinder pressure. It is proposed for letter ballot that this 
diameter be added to the present 138-іп. on Manual page E11. 


Coupler-Striking-Casting Spacing 


The question as to whether there should be a minimum 
spacing between the top of the coupler shank and the bottom 
of the striking casting, to accompany the maximum vertical 
spacing of % in. adopted in 1948, was considered by a joint 
subcommittee on which were representatives of the Com- 
mittees оп Couplers and Draft Gears and Arbitration. It is 
proposed for letter-ballot action that a minimum of М in. be 
added to Item 19, Manual page C4. 


Marking Freight Cars with Roller Bearings 


In order to protect freight cars equipped with roller bear- 
ings in hump-yard switching service, it is proposed for letter- 
ballot action that Section L of the Manual be amended to 
provide for the use of the suffix letter "R" after the car num- 
ber on both sides and ends of the car, of the same size as 
the numerals. 


Revision of Lightweight Striking Casting 


Because patterns were not available during the war, the 
reduced-weight design of striker adopted in 1941 was not 
placed in service until 1946. In 1948 a few failures were re- 
ported in the integral carrier portion of the casting. Manu- 
facturers' opinion is that the carrier part of the casting 
should be reinforced. It is proposed to return that part of 
the casting to the 1932 design, for letter-ballot action. 


Welding 

Tt is proposed for letter ballot that Section B—Welding 
Limitations, of Section L of the Manual include provision 
for reclamation by fusion welding and machining to dimen- 
sions of journal-bearing wedges. 

Because of objections registered by а number of railroads 
at the expense involved if cracks and fractures in metal run- 
ning boards cannot be repaired by welding, the General Com- 
mittee held in abeyance the prohibition against welding 
adopted by letter ballot last year and the question is being 
restudied. 

The committee does not agree with the suggestion that 
the restriction on building up worn surfaces of cast-steel 
bolsters by welding to those castings in which the material 
remaining is equal to 60 per cent or more of the original 
section, be removed, because it believes that cases beyond 
the present limit usually involve old castings which have 
completed ordinary life service. 


Coupler Draft Keys 


The recommendation that the wearing edge of draft keys 
be flame-hardened to increase service life is disapproved be- 
cause the internal stresses introduced are likely to cause 
hazardous failures in service. 


Other Items 


Two items involve editorial clarification without change in 
intent. The welding of high-tensile-steel truck side frames, 
bolsters, couplers and parts, coupler yokes, etc., is under joint 
consideration of the committees involved. 


Designating Letters for Cars 


The Symbol “MBD” is assigned to combination mail, bag- 
gage. and dormitory cars. 
А number of changes in definitions of symbols for various 
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types of house cars to clarify confusion were also proposed. 

А new symbol "XML" for loader-equipped house cars for 
stowing automobile parts and adaptable to other commodity 
loading was added. 

A new symbol, "LOC," for covered hopper cars to be used 
in carrying carbon black is recommended, the nature of this 
material] being such that it is not practicable to clean the 
car for carrying other commodities. The term “weed burner” 
has been broadened to *weed exterminator" to include chem- 
ical-spray methods of destruction as well as burning as shown 
in General Service Maintenance-of-Way Equipment Cars. 

These proposals are submitted for letter-ballot action. 


Damage by Shake-Out Devices 


The probability of damage to car-body structure of steel 
hopper cars of all-welded construction is relatively high from 
the use of the Robbins shake-out device as at present built 
and operated. The damage to cars of all-riveted construction 
appears to be of considerably less magnitude. The subcom- 
mittee proposes to investigate possible changes of design and 
methods of operation of the Robbins device and to investigate 
the operation of Link-Belt and Ross & White devices. 

The committee members are L. H. Kueck (chairman), as- 
sistant chief mechanical officer, M. P.; J. A. Gower (vice- 
chairman), assistant mechanical engineer, Penn.; R. B. Win- 
ship, mechanical engineer, C. P.; J. McMullen, consulting 
engineer, Erie; R. D. Bryan, mechanical assistant, A. T. & 
S. F.; R. H. Graff, assistant engineer, car equipment, N. Y. C.; 
W. A. Pownall, assistant to general superintendent motive 
power, Wabash; F. J. Herter, engineer car construction, C. 
& O.; J. K. Peters, mechanical engineer, D. & К. С. W.; H. L. 
Holland, assistant mechanical engineer, B. & O.; L. R. Schus- 
ter, engineer car construction, S. P.; M. C. Haber, general 
mechanical engineer, U. P.; F. G. Moody, superintendent car 
department, N. P.; and К. Н. Carpenter, superintendent car 
department, D. L. & W. 


Discussion 


In a written discussion C. H. Green, engineer car design, 
Illinois Central. referred to the lack of orders for standard 
cars of the gondola, flat, ballast, stock. refrigerator, and 
special types reported by the committee, and called attention 
to Part I of the Supplement to the Manual showing draw- 
ings for a stock car with center sills and other details of 
old A.A.R. design which do not agree with the standard and 
alternate standard cars shown in Part ЇЇ. He suggests that 
these items be revised or eliminated, or an explanatory page 
added describing the intent of the two parts of the Manual. 

With respect to the variations from conventional freight 
designs, records of which are filed with the secretary, he asks 
whether each succeeding order of cars for which there are no 
A.A.R. standard drawings require filing of prints and 
specifications. 

Mr. Green calls attention to the shifting of hopper-car 
bodies on the center sills, & condition which has been rem- 
edied by replacing %-in. rivets as shown in the Manual 
with 34.in. rivets in the connection of longitudinal hood and 
the inside hopper sheets to the center sill. 

Referring to the condition of car floors, he said that the 
Illinois Central had found that by increasing the deck from 
1% in. to 244 in., the decking would be stronger than if an 
additional stringer had been installed as recommended by 
the circular letter issued by the Mechanical Division on 
April 15, 1949, and at a cost less than that of the installation 
of the stringer. Furthermore, the benefits would be gained 
over the entire floor area. 

J. L. Ryan, mechanical engineer, St. Louis-San Francisco, 
in a written discussion referred to the criticism leveled at the 
industry during the 1948 annual meeting because of its lack 
of progress in freight-car design, particularly freight-car 
trucks. While side frames and bolsters, to the casual observer. 
are the same now as 20 years ago, he said, the specifications 


to which they are built and tested are quite different. Further- 
more, the vertical lading damage index of the special designs 
of high-speed trucks with long-travel springs and built-in 
snubbing devices, presented in the preliminary report of the 
1948 co-operative freight-truck and snubber research pro- 
gram, was only 2 to 3 per cent compared with that for 
the A.A.R. trucks typical of 20 years ago. Furthermore, he 
said that the vertical lading damage index of all except one 
of the high-speed trucks at a loading of 145,000 lb. operating 
up to a maximum speed of 90 m.p.h. and averaging approx- 
imately 60 m.p.h. was only 10 to 20 per cent of that of the 
A.A.R. standard trucks loaded to axle limit and operating 
at maximum speeds of 65 m.p.h. and averaging 42 m.p.h. 

With respect to the new brake beams already tested and 
found to meet the new specification requirements, Mr. Ryan 
said that the railroads would have to give particular atten- 
tion to providing applications the reliability of which would 
be comparable with that of the beams if full benefit of this 
improvement in the beams is to be realized. 

Mr. Ryan felt that with present labor costs the use of 
vibratory shake-out devices for unloading hopper cars will be 
greatly increased. He referred to fleets of cars now in 
service, to many of which recent large additions have been 
made, which are largely of A.A.R. 1934 design. He believes 
that tests subjecting this design to 1949 conditions and de- 
veloping corrections for weaknesses that may come to light 
would be a project that could well pay dividends in lower 
maintenance. He suggested a study of all-welded cars tested 
with the Robbins shake-out device to determine age, thickness 
of sheets, type of steel, and their relation to builders’ most 
recent developments. 

E. P. Moses, engineer of rolling Sack. New York Central, 
said that this road had several failures with the I.beam 
bolsters recommended in the report, and thought the matter 
should be investigated further. The chairman of the com- 
mittee replied that this was the first such case that had 
come to the committee's attention. 

R. B. Cottrell, chief mechanical engineer, American Steel 
Foundries, recommended that roads which have to renew 
old designs of side frames give consideration to replacing 
the entire truck with a suitable later design on some of the 
cars and using parts from such replaced trucks for repairs 
to other cars in the series. 


(The report was accepted and recommendations submitted 
to letter ballot.) 


Locomotive Construction 


Several subjects on which reports are made by the Com- 
mittee on Locomotive Construction apply to more than one 
kind of motive power. These are, therefore, presented in a 
"General" section separate from the three sections devoted 
to steam, Diesel and gas-turbine locomotives. The report on 
each subject is the work of a subcommittee. 


General 
MankiNc Diese, WHEELS 


Because the number of wrought-steel wheels on Diesel 
locomotives reported failing through cracks originating in 
the identification stamping on the back of the rim has been 
increasing, a revision in marking requirements of these wheels 
was authorized by the General Committee and presented to 
the members in a circular letter dated March 7, 1949. 


Driver AND TRAILER TIRES 


To clarify the information as to the contour of driving 
and trailer tires in the Manual, the drawing showing “Section 
of Tire” (Manual, page F-7 and Locomotive Tire Manual, 


MILEAGE COMPARISONS OF LOCOMOTIVES WITH 
ROLLER BEARINGS AND FRICTION BEARINGS 


Mileage between 
mach. shoppings, 
er-brg. 
No. locos. locos. per cent 
in class with Roller-brgs. of friction-brg. 
Loco. type roller brgs. on locos. of 
Road and service on driv. axles driving axles same class 
A 4-6-2 pass. 24 A 150 
A 4-6-2 pass. 5 All 177 
B 4-6-2 pass. 4 140 
B 4-6-4 paas, 5 All 1 
B 2-8-2 frt. 42 Main 170 
B 2-8-2 frt. 29 Main 150 
D 2-8-2 frt. 34 All 157 
B frt. 12 Main 117 
A 4-8-2 pass. 26 All 177 
B 4-8-2 frt. 28 Main 129 
D 4-8-2 pass 18 1 145 
c 4-8-4 frt.-pase 23 1 

D 4-8-4 frt. 65 All 120 
A 2-10-2 frt. 10 All 168 
B 2-10-2 frt. 73 Main 207 
D 2-10-2 frt. 1 АП 167 
B 2-10-4 frt. 5 Mainand No.4 139 


page 27) is to be changed to drop the location of the taping 
line and to show optional lip and groove on the inside diam- 
eter of the tire. 


RoLrER-BEARING PERFORMANCE 


To procure up-to-date performance data of roller bearings 
on steam-locomotive driving axles as compared with friction 
bearings, a questionnaire was submitted to a selected group 
of railroads having roller-bearing locomotives which were 
formerly equipped with friction bearings. Questions covered 
the effect on mileage between shoppings for machinery re- 
pairs, the mileage life of main driving axles equipped with 
roller bearings, and the practice of the roads with respect 
to the use of stress-relief grooves. Data on tender-axle 
performance was also developed. The performance compari- 
sons in the table are from railroads having in service loco- 
motives of the same classes with both friction and roller 
bearings. 

Three styles of stress-relief grooves are illustrated in the 
report and mileage limits reported for main axles with grooves 
varied from 200,000 to 700,000. Some roads have established 
no mileage limits, but depend upon pressing axles part way 
out of the wheels at shoppings and testing with magnetic 
particles. 

The relief grooves vary in detail dimensions. Radii vary 
from 1 in. to 1% in. and depth of groove from 94s in. to 71e 
in. The wheel face in some cases is flush with the edge of 
the groove; in others, it overlaps the groove in amounts 
varying up to one-half the width of the groove. 

In the 1947 report of this committee a performance aver- 
age of 864,147 miles per locomotive failure chargeable to 
tender-axle roller bearings was recorded. Reports from seven 
roads vary from 1,538,000 miles per hot bearing on 396 
tenders equipped with roller bearings to 26,000,000 miles per 
hot bearing with 91 tenders equipped. One road reported no 
hot bearings on six classes numbering 102 tenders equipped 
and one hot bearing on each of two classes with a total 
of 13 tenders equipped. 


DieseL Truck PepestaL OPENINGS 


Since 1940 the committee has been engaged in the de- 
velopment of standards for locomotive pedestal openings for 
roller-bearing boxes. The subject embraced all types of 
motive power and tenders. A mass of information on steam 
motive power was collected, but is not now considered to be 
of sufficient interest to warrant publication. 

The committee prepared two sheets on which are shown 
comparisons of pedestal-opening dimensions of various types 
of Diesel locomotives with the standards proposed by the com- 
mittee. Six standards are proposed. Three are based on 
the 5-in. by 9-in., the 5!5-in. by 10-in., and the 6-in. by 11-in. 


RAILWAY MECHANICAL ENGINEER, AUGUST, 1949 449 


Approximate only, exact 
dimension is 018125" based 
on Sh"rim width. 


A. A. R. standard journal boxes, respectively. They differ 
from these principally in a considerable increase in the total 
height of the pedestal openings, and smaller changes in the 
width of opening and width and height of pedestal liner 
faces. These conform to Whitcomb locomotive boxes, ex- 
cept that the pedestal faces are wider. 

The 1947 recommended-practice pedestal has an 11%%-їп. 
opening and is standard on a number of switching and 
road switching locomotives of all of the builders except 
Alco. The trucks on one Baldwin 1,500-hp, road switcher 
and one 2,000-hp. transfer locomotive can be made to con- 
form by increasing the width of the pedestal liner faces. 

The two remaining proposals, designated A, and B, have 
l5l4g-in. pedestal openings. Proposed А is standard on 
Baldwin 1,000-hp. road switchers and 1.500-hp. freight loco- 
motives. Trucks of Alco 1,000-hp. road switchers require in- 
creased width of pedestal faces, shorter pedestal liners and 
shorter axles to conform. All Electro-Motive Division 1,500- 
hp. models require a revised box or a shorter axle to conform. 

Trucks of Alco 1,500-hp. road switch and freight locomo- 
tives can be made to conform to Proposal B by reducing the 
width of the frame jaw and increasing the length of the 
pedestal liners, and the Alco and Baldwin 2,000-hp. passenger 
units require only shortening the pedestal liners. Replace- 
ment of vulcanized-rubber sandwich liners on the pedestal 
faces of Fairbanks-Morse 2,000-hp. passenger locomotive with 
thinner steel liners brings them into line. The Electro- 
Motive Division 2,000-hp. passenger locomotive requires an 
increase in the axle length as well as wider pedestal liners. 

The changes which would have the greatest effect on 
existing replacement stocks are the axle length and box 
dimensions of the Electro-Motive Division road units. 

The committee asks member roads to review the report 
and make comments, criticisms, or suggestions. 


Steam Locomotives 
ADDITIONAL MATERIAL SPECIFICATIONS 


To complete the work on specification references for mate- 
rial on design drawings. the committee points out that there 
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Vertical Reference ps 


Normal Flange 


Note—Radius at edge of rim 
is % in. for flanged driving 
tires of locomotives and 5$ in. 
{ог engine truck, tender truck 
and trailer wheels 
Proposed revised stand- 
ard locomotive steel tire 
section 


are no suitable А. А. К. specifications to cover material for 
injector screw coupling sleeves and nuts, lubricator fittings, 
copper tubing, and copper flue ferrules. The Committee on 
Specifications for Materials has questioned the necessity for 
such specifications. After again considering the subject, the 
Committee on Locomotive Construction is unanimously of 
the opinion that the four additional material specifications 
are desirable and again refers the matter to the Committee 
on Specifications for Materials. 


Lusricator O1L-Line FITTINGS 


After a canvass of 32 selected member roads as to the 
desirability of standardizing mechanical lubricator oil-line 
fittings, it is the opinion of the committee that, “In view of 
the reduced inventory of steam locomotives and the declining 
market for new lubricators, any standardization of oil-line 
fittings would, in general, if adopted, result in increased ex- 
pense to both the railroads and the lubricator manufacturers 
which, in most instances, could not be offset by any savings 
which might result. 


Hanp-Rait COLUMNS 


In 1925 nine designs of hand-rail columns which provided 
for ready removal of the hand rail were submitted as in- 
formation. These designs have been reviewed and a drawing 
showing nine styles accompanies the report. Four are of 
those submitted in 1925; three are later designs. Two pro- 
vide for supporting an independent conduit for electric 
wiring. Eight of the designs are recommended for adoption 
as Recommended Practice and the other as an acceptable 
alternate design. 


Fuston-WeELDED BOILERS 


There is no change in the number of complete boilers 
built by the fusion-welding process since the last report of 
the committee. The first fusion-welded boiler was built for 
the Delaware & Hudson: in 1937 and since that time 25 
complete boilers have been built and six more are on order. 
The New York Central has had 24 welded shells built for 


4-8-4 type locomotives and has 20 on order for 4-6-4 type 
locomotives. 

To clarify misunderstanding as to how repairs are to be 
made to boilers of welded construction, the report sets forth 
a specification as to welding, stress-relieving, removing and 
rewelding pin holes, cracks or other defects, and testing. 


SEAL-WELDING OF STAYBOLTS 

Of the 91 member roads owning 32,795 steam locomotives 
replying to a questionnaire, 23, or 25 per cent, equip loco- 
motives with seal-welded staybolts. This practice is standard 
on seven of the 23 roads and undergoing tests on the other 16. 

There are two methods most generally used when applying 
staybolts that are to be seal welded. Of the 23 roads which 
seal weld staybolts, 12 drive staybolts in the inside sheet 
and snap to the desired diameter for seal welding; five roads 
mill extension of staybolts through the inside sheet with 
cutter for desired projection and diameter {ог seal welding 
and four roads follow both methods. 

One road uses the following method: When threads are cut 
on bolt machine, a radius is cut on the end of bolt, which 
cuts away about two threads. The bolts are screwed in from 
the outside to within about 1 in. of inside sheet, after which 
each staybolt hole, along with the ends of the bolts are thor- 
oughly steamed to eliminate any oil present, due to tapping. 
The bolts are then screwed into place, driven on both ends 
and seal welded on the firebox side. 

Another road uses the following method: End of bolts are 
scarfed to a 30-deg. angle before threading. Bolts are ap- 
plied from outside and adjusted to extend 316 in. through 
inside sheet. Bolts are then driven first from outside backed 
ир with heavy dolly bar and finish driven from inside with 
die without rocking, to make a flat head 36» in. above sheet 
and then seal welded on the inside. 

The seven roads on which the practice is standard indicate 
an increase in the life of firebox sheets ranging from 50 


per cent to 100 per cent. 


COUNTERBALANCING 

No new steam locomotives have been built or existing loco- 
motives rebuilt with lightweight reciprocating parts since 
the last report of the committee. The committee is of the 
unanimous opinion that no further counterbalance tests of 
steam locomotives are necessary and recommends that the 


subiect be closed. 


Diesel-Electric Locomotives 


Dieser Truck Parts 

Details of the component parts for the interchangeable 
truck for 600-hp. and 1,000-hp. Diesel-electric switching 
locomotives adopted as Recommended Practice in 1947 are 
presented by the committee in a supplement of 20 drawings. 
The committee proposes these for adoption by letter ballot as 


Recommended Practice. 


Brake Suors ron Diese Коло Locomotives А 
Two styles of compromise-radius brake shoes for Diesel. 
electric road locomotives with 36-in. to 42.in. wheels were 
presented in the 1948 report for the purpose of simplifying 
stocks. These were 18.in. and 20-in. back radius and both 
had the same face radius. The 20-in. back radius is pre- 
ferred and should result in less scrap when worn out. It is 
Proposed that this shoe, a drawing of which is included in 
x үн, be adopted by letter ballot as Recommended 
actice. 


ТҮРЕ DESIGNATION OF Locomotives OTHER THAN STEAM 


Pages F-103 and 104 of the Manual of Standard and Rec- 
ommended Practices show a standard practice for desig- 
nating axle arrangements for electric locomotives and internal- 
combustion locomotives having electric transmission adopted 


in 1932. In the 1948 report to the members the com- 
mittee undertook to clarify the practice so that it can be 
more uniformly applied and, if possible, include some iden- 
tification of the service in which the locomotive is used. 

It is the opinion of the Locomotive Construction Committee 
that any attempt to include description beyond a statement 
of the axle arrangement would be unduly complicated. Con- 
sequently, it ís proposed at this time to revise only the 
present standard practice to bring it more up to date and to 
clarify the application by means of diagrams. No extensive 
revision is necessary except that a somewhat altered inter- 
pretation of the description of multiple-unit locomotives 
is introduced in that the wheel arrangement of units perma- 
nently connected by drawbars are set up as complete loco- 
motives, similar to the practice in steam locomotives. For 
example, an articulated locomotive is set up in the Whyte 
system as a 4-6-6-4 and, similarly, with two units each with 
two four-wheel swivel trucks is set up as (B-B) + (B-B). 
Where the units are the same but readily separated, the 
classification would be 2 (B-B), as shown in diagrams. 

It is recommended that the proposed revisions of the stand- 


ard nomenclature for designating wheel arrangements for 


locomotives with electric transmission be submitted for 


adoption by letter ballot. 


Di£gsEL FiRE PROTECTION 

The Fire Protection and Insurance Section has now made 
a survey of 54 railroads, representing the majority of owners 
of Diesel locomotives, to determine present practices as to 
fire protective equipment. At this time, the returns have 
not been fully analyzed. However, a preliminary check dis- 
closes that there is still a rather wide difference of opinion 
as to the amount of protection required. The choice of 
quenching media has apparently narrowed to carbon dioxide 
and dry powder although some of the railroads reporting 
still use carbon tetrachloride. 

There has been some employment of foam for fire pro- 
tection. One railroad reports using a 244-gal. portable foam 
extinguisher in the engine room. This same road has in- 
stalled a fixed foam system in passenger locomotives, con- 
sisting of a 75-gal. water tank and 100 ft. of hose. Normally 
air is used as a propulsion means, with a supply of nitrogen 
as an auxiliary. Another railroad is now installing foam 
equipment consisting of 125-gal. water tank, with a 25.]b. 
carbon-dioxide tank to propel the water, a 10-gal. pro- 
portioning tank containing the air foam liquid, with perma- 
nently installed piping to fire-equipment boxes under the 
locomotive, where 100 ft. of hose and foam-making nozzle 
are located on each side of the locomotive. Approximately 
2.000 gallons of foam will be produced. This equipment is 
designed for use outside the locomotive only, as its use inside 
with the high voltage involved is obviously dangerous. 

А new quenching medium, chloro-bromo-ethane, is now 
being studied. Its use is still in the experimental stages 
but reports indicate that it appears to be very effective. 
This development will be followed and further report made. 

Attention is again directed to the danger of using carbon 
tetrachloride in engine rooms or other confined spaces and 
the Fire Protection Section is about ready to recommend the 
elimination of this type because of this feature. It is also 
stated that carbon tetrachloride is not too effective, and the 
extinguishing equípment is expensive to maintain. 

The results of the survey summarized above will be pub- 
lished by the Fire Protection and Insurance Section and it is 
expected that revision of the original recommendation will 
be furnished to the committee for submission to the member- 
ship of the Mechanical Division. 

Protection for fuel tanks has been briefly mentioned in 
previous reports. One of the builders is prepared to pro- 
vide this protection by surrounding the fuel tank with the 
water tanks. The water and fuel tanks are separate and dis. 
tinct tanks so that leakage between the two fluids will not be 
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possible. This arrangement is, of course, practicable only on 
new locomotives, or when complete replacements of fuel and 
water tanks are needed. For existing tanks a protecting 
shield has been recommended. Ап arrangement applied by 
one railroad, which reports that it effectively prevented punc- 
ture of fuel tanks, consists of a guard of netting of %-in. 
wire and l-in. mesh spaced away from the tank by pressed. 
steel members. 

The subject of cleanliness and housekeeping cannot be too 
strongly emphasized, the report said. Floors, tank tops, trucks 
and other equipment kept clean of oil and dirt promote both 
fire prevention and safety. There appears to be no easy way 
to successful fire prevention. Frequent checking and inspec- 
tion of fire-preventive appliances is an absolute necessity 
to insure that the equipment will function when the need 
arises. Careless or slipshop inspection and maintenance of 
these appliances can easily and generally does lead to serious 
consequences, There can be no compromise in this matter. 

Instruction in the use of fire fighting appliances is of ex- 
treme importance and should not be neglected. Any in- 
structional set-up for the operation and maintenance of 
Diesel locomotives should include the items of use and 
maintenance of fire fighting appliances. 


Gas-Turbine Locomotives 


Coat-Burninc DEVELOPMENTS 


The Locomotive Development Committee has made con- 
siderable progress in the development of the coal-fired gas 
turbine locomotive since the report of last year. Two gas 
turbine power units for locomotive use remain on order, one 
{тот Allis-Chalmers and the other from the Elliot Com- 
pany. It is anticipated that both power plants will be block- 
tested about September, 1949, using oil as fuel. Final ac- 
ceptance will be contingent upon results obtained in these 
tests. Delivery of the two power units is expected in January, 
1950. 

Combustion research is being carried on at Battelle Memo- 
rial Institute, Columbus, Ohio, at the Alco Products Division, 
American Locomotive Company, Dunkirk, N. Y. and at 
Fontana, Cal, under the direction of the Turbodyne Cor- 
poration. The latter organization has completed its as- 
signed work. Combustion efficiencies in the middle 90 per 
cent range have been achieved. The engineering development 
of the coal handling and pulverization equipment is being 
processed jointly by the Standard Stoker Company, Babcock 
& Wilcox Co., and the committee. Babcock & Wilcox are 
producing for the committee a type B-221 pulverizer which is 
an adaptation of its standard ball-mill design. This pulverizer 
may be operated either at gas-turbine pressure for direct 
injection of pulverized fuel to the combustors or at atmos- 
pheric pressure, in which case the pulverized coal is fed 
to the combustors by means of a coal pump. Further tests 
will be conducted to determine which method will be 
followed. 

The problem of fly-ash removal has been proceeding toward 
a solution, in cooperation with several leading manufacturers 
of dust extraction equipment. 

By the middle of October, 1949, it is expected a full-size, 
full-pressure gas-turbine power plant, complete with coal- 
handling, pulverizing and fly-ash-extraction equipment, will 
be in operation at Dunkirk Laboratory. This gas turbine is 
similar to the Allis-Chalmers unit, and has been loaned to the 
committee by the Bureau of Mines. 

The American Locomotive Company and the Baldwin 
Locomotive Works are proceeding with the locomotive de- 
signs, based on two-unit, double-end construction, with two 
six-wheel trucks to each cab. The overall length of the 
two units is approximately 151 ft. 3 in. over the coupler 
knuckles. The nominal horsepower rating is 4.200. The 
estimated total weight of both units is 780,000 lb. The 
weight is distributed over 12 axles, eight of which are driving 
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axles. The center axle in each truck is an idler axle. The 
estimated average weight per axle is 65,000 lb. 

The estimated coal capacity of the locomotive is 18% 
tons, and water capacity 3,300 gallons. Two 3,000 lb. per 
hr. steam generators are indicated. 

The design of the coal.burning gas turbine locomotive 
is kept abreast of the progress of gas-turbine construction, 
so there will be no unnecessary delay in building the two 
experimental locomotives after the gas turbines and their com- 
bustion equipment become available. 


G E. Gas TunBINE-ELECTRIC LocoMorivE 


Early in November, 1948, the first gas-turbine-electric 
locomotive to be built and operated in the United States 
began its track tests at the General Electric Company plant 
at Erie, Pa. This locomotive, an Alco-G. E. 4,500-hp. unit, has 
been undergoing tests at Erie during the winter, and recently 
completed successfully a group of test runs under load con- 
dition. It is planned to place this locomotive in operation 
on the Union Pacific this summer on a demonstration basis.* 

Although the gas turbine is now fired by Bunker C oil, 
Alco-G. E. hope that special research efforts, coupled with 
experience gained from operation of this first locomotive 
design, may lead to the development of successful means of 
burning coal in the gas turbine locomotive. Alco-G. E. is 
cooperating with the Locomotive Development Committee 
of Bituminous Coal Research toward that end. 


WESTINGHOUSE GAS-TURBINE LOCOMOTIVE 


The Westinghouse 2,000-hp. gas-turbine unit, which has 
been on test since August 1, 1946, has been modified for gas- 
line booster service by the application of a centrifugal gas 
booster in place of the former railroad type d.c. generator. 
This modified unit will be used to pump natural gas into the 
pipe lines of the Mississippi River Fuel Corporation at 
Wilmar, Ark. This application will determine the life of the 
high temperature parts. 

Two similar 2,000-hp. units will power a 4,000-hp. single- 
cab locomotive, which is now under construction. The esti- 
mated total weight of the locomotive is 225 tons, complete 
with all fuel supplies, and including train heating equip- 
ment. The locomotive is designed for passenger service, and 
is geared for 100 miles per hour maximum speed. The 
continuous tractive force is 52,800 lb. The overall length is 
77 ft. 10 in. over coupler faces, the width is 10 ft. 34 in. 
over the side sheets, and the height is 14 ft. 1 in. The 
weight is distributed over eight axles, all of which are drivers. 

The complete locomotive is expected to be released for test 
during 1949 and will be available for demonstration there- 
after. 


A. T. & S. Е. Gas-TunBINE Locomotive 


This locomotive, which is under construction at the Baldwin 
Locomotive Works, is a single cab, passenger type, with 4-8- 
8-4 wheel arrangement. It is 91 ft. 6 in. long, coupler to 
coupler, d.c. electric drive, is rated at 3,750 shaft hp. and is 
designed for 100 m.p.h. 

The gas-turbine power plant, generator, and motors will 
be supplied by the Elliott Company. The turbine power plant 
consists of a two-stage, centrifugal compressor, a four-stage 
reaction turbine, a single combustion chamber, and a re- 
generator. Fight traction motors are provided. 

Progress in the construction of the oil-fired gas turbine 
locomotive has been seriously retarded by unexpected diff. 
culties experienced in the manufacture of the power plant 
and by priority accorded equipment for the U. S. Navy, 
which is being produced by the same manufacturer. The 
component parts of the power plant and transmission are 
now approximately 90 per cent complete, but an extensive 
program of tests are in prospect for this equipment before 


* See page 383 of the July issue for a description of this locomotive. 


it can be installed in the locomotive. Work on the trucks, 
underframe and superstructure was suspended sometime ago 
pending the successful solution of manufacturing problems 
which have arisen in connection with the power plant and 
the completion of the block tests which are to be run when 
the power plant has been finished. 

It is expected that work on all parts of this locomotive will 
be resumed at an early date, and carried to completion with 


the least possible delay. 
LiMA-HAMiLTON Gas-TurBinE LOCOMOTIVE 


Lima-Hamilton has under development and construction 
a gas-turbine locomotive, type 0-6-6-0. This locomotive is 
intended as a general purpose design, having 3,200 hp. 
available for traction in one unit. The locomotive will be 
equipped with two three-axle trucks, having electric traction 
motors on each axle. The total weight of the locomotive 
is approximately 360,000 ]b. The average axle loading is 
60,000 Ib. The unit will be an A car and it is believed 
that most combinations will not exceed two units. 

The Lima-Hamilton type of gas turbine embodies a free- 
piston Diesel type compressor combustor, which supplies the 
power gas to drive the gas turbine. The free-piston gas- 
turbine power plant has several outstanding technical char- 
acteristics which make it particularly suitable for railroad 
locomotive application. The air compressor in the free-piston 
gas generator is an integral part with the Diesel cylinder and 
in this design all of the air pumped by the Diesel combus- 
tion is used to scavenge and supercharge its own cylinder. 
In this way, the high efficiencies of the Diesel cycle are trans- 
ferred to the gas turbine power plant since it is possible to 
do the work of driving the compressor under the direct thrust 
of the Diesel piston and utilizing the known characteristics 
of Diesel combustion. The combustion gases, while burned 
at a high temperature level as in any Diesel engine, are ex- 
panded down during the work of compression in the com- 
pressor cylinder, reaching a low temperature level at the 
time when the compressed air is delivered through the Diesel 
cylinder, mixing with the combustion gases which are piped 
to the gas turbine. This cycle avoids the necessity of burning 
fuels at high temperatures after the compressor—these com- 
bustion gases going directly through the gas turbine in 
the other types of construction which embodies rotating 
compressors, 

The free-piston gas generator is a unit cylinder, which is 
not attached mechanically to any driven machinery. The 
gas-generator delivers its mixture of combustion gases and 
compressed air, and as many gas generators can be piped 
into the turbine as will be required to produce the necessary 
power for any given locomotive. In the Lima-Hamilton 
design, six gas generators are integrated with the gas turbine 
and the rotating electrical equipment. 

This power plant delivers a high thermal efficiency. The 
term “free-piston gas generator” is descriptive of the fact 
that the pistons are free to move in their stroke without the 
Testriction of any mechanical connection, tied to any mechan- 
ical part that delivers power to drive the locomotive. This 
means that the stroke of the machine is varíable and under 
contro]. 

In the event of any operating casualty to one or more cylin- 
ders, the overall power plant will continue to function on the 
remaining cylinders and by lengthening the stroke of the 
power piston, which is merely a matter of controls, the plant 
will deliver full load to the turbine until the locomotive can 
be serviced. Any units taken out of service are simply valved 
out of the turbine gas line and the overall power plant con- 
Unues to function. 
Another advantage of the free piston unit is its ready acces- 
sibility for shopping. Each individual unit can be removed 
simply by disconnecting pipes and holding bolts requiring 
very little time in the operation, and there is no mechanical 
shaft alinement or anything of that nature to be considered. 


The members of the committee are H. H. Lanning (chair- 
man), mechanical engineer (locomotive), A., T. & S. Е.; 
Steam and Electric Locomotive Section: Е. 1. Bachman (vice- 
chairman), general superintendent motive power, Penn.; 
C. H. Knowlton, assistant engineer, equipment, N. Y. C; 
Frank Williams, chief mechanical engineer, Can. Nat'l; D. R. 
Calleri, mechanical engineer, S. P.; J. L. Ryan, mechanical 
engineer, St. L.-S. F.; Diesel Locomotive Section: А. С. Hoppe 
(vice-chairman), general superintendent locomotive depart- 
ment, C, M., St. P. & P.; К. Cartwright, chief mechanical 
engineer, N. Y., N. H. & H.; G. W. Bohannon, chief mechan- 
ical officer, C. & N. W.; J. D. Loftis, chief motive power and 
equipment, A. C. L.; С. F. Wiles, supervisor Diesel-electric 
locomotive operation, B. & O.; Gas-Turbine Locomotive Sec- 
tion: H. C. Wyatt (vice-chairman), assistant general superin- 
tendent motive power, N. & W.; J. B. Blackburn, engineer 
motive power, Advisory Mechanical Committee, C. & O.; J. L. 
Carver, mechanical and research engineer, I. C.; H. Rees, 


mechanical engineer, U. P. 


Discussion 

F. R. Denney, assistant mechanical superintendent, T. & P., 
asked whether the Reflectoscope alters the outlook for roller 
bearings, or the design and application of stress-relief grooves, 
and J. L. Ryan, mechanical engineer, Frisco, said he would 
expect it to reduce costs, as axles do not have to be pressed 
out for inspection. E. D. Hall, engineer of tests, Erie, stated 
that the use of this device has permitted the Erie to discon- 
tinue remoxing axles on the basis of mileage. Cracks under 
the wheel seat that are discovered may result from the stress- 
relieving groove (Jig in.) not being deep enough. 

A member recommended putting to letter ballot the matter 
of standardization of parts between different makes of Diesel 
Iccomotives so that the builders will know that the roads 
want standardization. 

One thing considered necessary for more effective use of 
Diesel fire-fighting equipment is knowing what the unit will 
do inside the locomotive when handled by railroad per- 
sonnel. What an extinguisher can do under test conditions 
when handled by an expert cannot be considered its normal 
rating. One road simulated Diesel cab conditions by igniting 
oil-soaked waste inside old steam locomotive tenders. 

V. C. Golden, superintendent of motive power and equip- 
ment, Monon, presented a written discussion on the Dieseliza- 
tion of the Monon, tracing the replacement of 97 obsolete 
steam locomotives by 57 Diesel units totaling 79,700 hp. 
In addition to detailed operating figures he mentioned that 
the 57 units, the oldest of which is 214 years, have 7 different 
wheel assemblies, 7 different traction motors, 6 different 
generators, 5 different types of trucks and 3 different types 
of engines. 

A builders representative wondered just how much 
standardization the roads really want. In two recent orders, 
one road requested 57 changes, and another 42 changes. 
Out of these, only 7 coincided. Another example of indi- 
vidual preference is the seven designs of number plates 
currently in use. 

J. P. King, mechanical and electrical engineer, G. M. & O.: 
The G. M. & O. has been operating Diesel equipments since 
about 1934. At that time the equipments on our lines were 
in passenger service only. About 1944 we began to take de- 
livery on some freight units and put them in operation. We 
are now operating 16 passenger units, 3] standard switch 
units, 42 combination road units, and 122 freight units 

During the time that we were acquiring our freight units 
there was some consolidation of the lines that now make up 
the G. M. & O with the attendant necessity of consolidatin 
and expanding maintenance facilities. This consolidating and 
expanding program has been going on for 2 years and at 
the present we have not completed it, however, we expect to 
have our maintenance facilities complete in the next several 
months. We expect to take delivery on some 15 additional 
units that are now on order and this will bring our total 
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Diesel-electric ownership up to 137. Our operation is divided 
into two regions, the Northern Region being that part north 
of St. Louis upon which our principal operation is between 
St. Louis, Mo., and Chicago. Our passenger equipment is 
maintained at St. Louis and our freight equipment at Venice, 
Ill. On the Southern Region our operation is between St. 
Louis and Mobile, Ala. and between Jackson, Tenn., and 
New Orleans. Our passenger equipments for the most part 
are maintained at St. Louis and our freight equipments at 
Jackson, with some light maintenance at Mobile and East St. 
Louis, Ill. The controlling factor of the operation of both the 
passenger and freight locomotives is the frequency of wheel 
changes, it being necessary to change wheels and sometimes 
an entire truck at from 75,000 to 100,000 miles. This mileage 
represents 4 to 5 months in passenger service and 10 to 12 
months in freight service. Some of our wheels run short 
of this mileage because they develop thermal cracks. Thermal 
cracking of wheels has been a live subject with us and we 
have followed this vigorously and we believe we have im- 
proved our operation by the elimination of the flange-type 
brake shoe and by a strenuous campaign to educate our per- 
sonnel to brake trains without the excessive use of the loco- 
motive brakes. However, we are not entirely satisfied with 
the results and we are looking for the answer to this prob- 
lem. We know that the subject is not a new one with you 
and possibly some of you will be able to contribute to the 
lessening of thermal cracks by giving the benefit of your ex- 
perience and telling us what you have done to minimize 
short mileage and wheel failures from this cause. The wheel 
manufacturers have gone a long way to improve wheels and 
no doubt we can expect them to come through with a better 
wheel. 


ELECTRICAL PROBLEMS 


Our electrical problems do not appear to be as enormous 
as they were at one time for we learned a long time ago that 
in order to get the best that there is in any electrical ap- 
paratus that it must be kept clean. Further there must be 
some definite method of maintenance and it must be done 
with regularity. For instance you just can't let a motor or a 
generator brush run until it wears out. You have got to do 
something about it before it wears out and that something 
is usually to renew it with a brush of the proper type and 
properly fit the brush when it is renewed. Further than that 
during the running of the brush you must have your per- 
sonnel on their toes to the extent that they will check the 
tension of the brush hammer springs and if they need ad- 
justing, do it when they find that it is necessary. By giving 
the proper attention to the electrical equipment at the proper 
time and by maintaining cleanliness we seem to have gone 
a long way in improving our operation as well as cutting 
down our M. of E. cost. True we have an occasional failure 
of a traction motor and an occasional flash-over of a main 
generator but we have the satisfaction of knowing that when 
it does occur that it is not abject indifference on the part of 
maintainers but is usually due to some poor operation or an 
overload. 

We are still not out of the woods on our traction motor 
problems, most of which seem to center around armature 
bearing lubrication. Some believe it should be done with 
oil. Others believe it should be done with grease. We have 
tried both. In fact we are now using both and it seems that 
we still get into trouble with both methods of lubrication. 
There is a tendency on the part of maintainers to over- 
lubricate both types of bearings and when they do the result 
is that a film of oil or grease collects on the commutators 
and this results in a flash-over with attending damage to the 
motor. We have recently put into service a few motors that 
are packed with a certain type of grease and the lubricating 
holes in the caps blanked off. It will be interesting to find 
out what the results are. It is our understanding that other 
railroads are operating with this type of lubrication and it is 
our hope that this subject will be thoroughly discussed in this 
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meeting so that we might get the benefit of the experience 
of others. 

We still have some of the difficulties that existed on the 
first Diesel engines we operated. Among these difficulties is 
that of lubrication and the high cost of frequent renewal of 
filtering media for the lubricating oil. At one time in our 
operation it looked like that we were going to spend all of 
our earnings with the fuel filter manufacturers, but by 
diligent study of the condition we were able to develop in 
conjunction with the locomotive builders a better filtering 
cycle employing more metallic filtering screens which has 
now cut the use of the waste filter element considerably. We 
have increased the mileage on cotton-filter elements from what 
was at one time only 3,000 miles to over 12,000 miles at 
present. Further we seem to be getting better lubricating 
results. 

We are still having some difficulty with cylinder heads on 
all the types of engines that we operate. Some of these dif- 
culties we believe will finally be overcome by the development 
of a better type of gasket. We are making some progress in 
overcoming the difficulty we have in some types of engines 
due to the beating out of valves and valve seats. We believe 
finally that we shall develop a valve seat, or rather a com- 
bination of valve seat and valve, that will run many years 
without damage to either the seat or the valve. In fact we 
have in service one engine that has operated through a 
period of about 314 years and when examined recently there 
was no sign of either the valve mushrooming or the seat 
beating out. 

It is gratifying to us that we have made a considerable 
improvement in mileage between the renewal of superchargers 
and engine exhaust manifolds. The manufacturers have work- 
ed with us untiringly and to them goes most of the credit 
for improving this feature of the engine. 

We find that all the types of locomotives we operate are 
improving daily because of the willingness of the manu- 
facturer of the locomotive to cooperate with us to the fullest 
extent in making improvements in their product and assisting 
us in making improvements in our technique both in the 
operation and maintenance of equipments. 

(The report was accepted and necessary recommendations 
ordered referred to letter ballot.) 


Canadian Pacific two-unit Diesel-electric locomotive 
No. 4000, the first of 23 units ordered for main line 
operation between Montreal, P. Q. and Wells River, Vt. 


The Transit in 
Locomotive Layout 


Ап unusually good example of the need and value 
of precision work in back shopping modern steam 
power was told us recently by a mechanical officer 
of a road operating a number of roller-bearing 4-6-4 
passenger locomotives. One particular locomotive in 
the group was cutting tires badly on the left side. 
To eliminate this condition, the entire side was cor- 
rected by %4 in. Then the tires on the right side 
began to cut. 

The significant thing about this example is that 
the present method employed on the great majority 
of railroads for laying out the frame and the shoes, 
or shoes and wedges, dependent upon the pedestal 
type employed, is very likely to introduce an overall 
error in alignment approaching or exceeding the 
164 in. that can cause maintenance difficulties, add 
to operating cost, and reduce availability. 

There may be several ways to lay out a locomotive 
frame without introducing serious errors in align- 
ment, but the one which has been used by the North 
Western for several years seems so vastly superior 
to any other that it is puzzling to find that so few 
roads use this procedure. It involves the use of a 
transit for laying out the entire frame from the 
engine truck back to the drawbar, for determining 
the thicknesses of shoes and wedges, and for align- 
ing the cylinders and guides. It is rapid, extremely 
accurate, and can be learned by an average com- 
petent mechanic. 

What is probably the best proof of the worth of 
the transit method for laying out the locomotive 
frame and running gear is the results obtained on 
the C. & N. W. Class H-1 4-8-4 freight locomotives. 
Twenty-three of these locomotives have been mod- 
ernized since April, 1946, and the first one recently 
received its third annual inspection after making 
approximately 300,000 miles. The following are 
typical of wear records attained on some parts 
affected by the alignment of the locomotive: 

The shoes and wedges applied to the locomotive 
at modernization were still in place. The No. 2, 3 
and 4 crank pins had sufficient stock to bring them 
into quarter and run at least another year. The 
bronze-lined steel valve guides were in good condi- 
tion and suitable for another year of service. The 
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valve and cylinder bushings did not require boring, 
and the original-size packing was still used in the 
cylinders. From the examination of the machinery, 
the railroad felt that the limiting condition for a 
term of service would be the tube-and-flue removal 
period. If a tube-and-flue extension appears advisable, 
the machinery might very well last a full five years, 
or 450,000 miles. 

While the transit method of laying out the frame 
and running gear* cannot alone be credited with 


the excellent wear record of this locomotive, such - 


outstanding wear could not have been achieved if 
the layout had not been accurately performed. 


Changing Shop Requirements 


А number of railroads have from necessity or choice 
delayed the building of electrical shops for Diesel 
locomotive maintenance. The railroad operating less 
than 50 or 60 locomotive units cannot in most cases 
justify having a “production maintenance shop", and 
larger operators who have delayed the building of 
such shops are in a measure justified by the fact that 
their requirements are changing constantly, 

Most of the shops already built, have quickly be- 
come too small. It is also the experience of most op- 
erators that their shops have been designed with 
inadequate handling facilities. Nearly all of the parts 
which must be moved about the shop are too heavy 
to be handled manually and must be moved by cranes, 
or hoists. It has also been learned that with the ins 
provements of procedure gained by experience and 
the improvement of materials, the number of units 
going through the shop is reduced. The mileage be. 
tween general motor overhauls is being increased 
and the need for the shop is nominally reduced. In 
other words, the good shop tends to work itself out 
of a job. 

On the other hand, the overall need for railroad 
shops continues to increase with the increasing use 
of Diesel locomotives. The railroad with a shop run 
by experienced operators has just about as many 
motor failures as it did when the shop was new, but 
the failures occur in the shop and not on the road, 


Port of the Committee on Shop Tools 
cem Association in 1947, See. Кап. 
er 1947, page 581-583. 


* This method is described in a re 
of the Locomotive Maintenance Offi 
WAY MECHANICAL. ENGINEER. for Octob. 
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Greatly improved lubrication has done much to re- 
duce motor failures. 

The need for production maintenance shops is not 
diminishing. Rather it is changing, and those wait- 
ing for shop requirements to crystallize will proba- 
bly wait too long. Changes in methods will be taking 
place for a long time and in the meantime those who 
delay will find themselves lacking in the necessary 
trained personnel and operating experience. 


Neutralizing 
The 40-Hour Week 


During the meeting of the A. A. R. Mechanical Divi- 
sion at Chicago two railroad executives, G. Metzman, 
president, New York Central, and J. E. Goodwin, 
assistant to vice-president and executive president, 
Chicago & North Western, dwelt at length on the 
significance and effect of the introduction of the 
40-hour week on the railroad industry. Mr. Goodwin, 
particularly, boiled the problem down to an under- 
standable basis when he said, “It has been estimated 
that if we go along as we have in the past with 
present work methods (the italics are ours) it will 
require more than 200,000 additional employees and 
will cost the railroads close to 510 million dollars 
a year—which will be the same result as though an 
increase of 2314 cents an hour had been granted to 
all non-operating employees.” 

Before proceeding any further we'd like to make 
it clear that this is not a discussion of the 40-hour 
week and that we hold no brief for or against the 
introduction of the shorter work week. Whether it is 
practicable and economically sound or not is some- 
thing that only its trial and time will tell—at this 
stage it is something that the railroad industry is 
going to have to contend with and it is a phase of 
railroad operation that is going to require a tre- 
mendous amount of hard thinking and ingenuity to 
cope with. The 40-hour week is not to be viewed as 
something out of the ordinary but is actually one of 
a series of expensive economic changes that have 
come along over a period of years that have to be 
dealt with and can be dealt with by the introduction 
of improved methods of operation and, above all, by 
the introduction of labor saving facilities that not 
only make it easier for fewer men to do more work 
but make it possible to do that work at substantial 
reductions in the dollar outlay for labor. 

That is why we placed some emphasis on that part 
of the statement by Mr. Goodwin that had to do with 
going "along as we have in the past with present 
work methods”. It should be obvious that with the 
cost of every detail of railroad operation going up 
all the time, as it has steadily done over a period of 
many years, we have definitely reached a position 
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where we can no longer go along as we have in the 
past. We're going to have to introduce some new 
ideas in the job of maintaining equipment—both 
cars and locomotives—that will effect real economies 
in the billion and a half dollar expense account that 
the railroads now have to meet in the mechanical 
department alone. 

Fortunately, there is no end of opportunities for 
effecting these savings. The introduction of Diesel 
power alone offers an opportunity in itself and it is 
presumed that with the years of experience in loco- 
motive maintenance the maintenance shops and ter- 
minals for this type of power are being set up to 
handle inspection, repair and service at the lowest 
possible cost. The real savings, though, lie buried 
deep in the traditional methods and the obsolete 
facilities that are still being used for maintaining 
steam locomotives and cars. These are the man-hour- 
consuming factors in railroad equipment mainte- 
nance upon which should be turned the spot light 
of modern methods. The searching analysis of good 
shop engineering studies will reveal that the invest- 
ment of many millions of dollars could be returned 
to the railroads in a remarkably short time. 

It may not be out of place here to call attention 
to the fall meetings of the six mechanical and elec- 
trical associations that offer a place for mechanical 
men to find out how modern maintenance methods 
can be applied to today's problems. At these Septem- 
ber gatherings of the steam and Diesel locomotive 
men, the car department supervisors, the electrical 
and airbrake maintenance men the answers to the 
way to save a substantial part of that 510 million 
dollars can most certainly be found. 


Opportunity Confronts 
Railroad Diesel Clubs 


The advent and rapidly increasing use of Diesel mo- 
tive power on American railroads made it inevitable 
that groups of railway men and others interested in 
this type of power, and particularly those associated 
with it in their daily work, would eventually unite in 
clubs or associations for the consideration of mutual 
problems. 

To serve men on different railways in the same 
general territory, the Southeastern Diesel Railway 
Club has been organized and meets every other month 
except during the summer in Jacksonville, Fla.; the 
St. Louis Railroad Diesel Club, started early this 
year, meets once a month in St. Louis, Mo., and the 
Chicago Railroad Diesel Club, just recently organ- 
ized, performs the same function for Diesel locomo- 
tive operators and maintainers in the Chicago dis- 
trict. Presumably, Diesel problems of the rank and 
file of railway employees will continue to be con- 


sidered on a national basis at annual meetings of 
the Locomotive Maintenance Officers' Association and 
from a general design and performance standpoint 
by the A. A. R. Mechanical Division. 

Typical of the keen interest in this subject is ex- 
perience with the Chicago Diesel club which was 
organized and temporary officers appointed early in 
June; held its first meeting on July 14 with an at- 
tendance of 277; and already has a paid-up member- 
ship of 312. While a formal constitution has not yet 
been adopted, the general objective of the club is to 
promote more reliable performance and increased 
availability of Diesel motive power at reduced cost 


through education in improved methods. 
Railroads have a definite stake in this club and 


others like it; also the railroad men who increase 
their own knowledge, acquaintance and ability to 
express themselves by participating in the meetings; 
also the Diesel locomotive builders and material sup- 
pliers who benefit by anything which improves the 
performance of their respective products. Present 
plans are for the membership to include for the most 
part railroad men with the rank of master mechanic 
and below and supply men who will have equal rights 
to voice their opinions at club meetings. 


Glamour No 
Index to Progress 


Because the problems facing the mecharfical depart- 
ments of the railways do not change markedly from 
year to year, many people, even some who are en- 
tirely familiar with railway equipment and its main- 
tenance, are inclined to depreciate the work done by 
the Mechanical Division of the Association of Amer- 
ican Railroads for the advancement of railway trans- 
portation. They overlook the fact that, after nearly 
a century and a quarter of evolution, there are bound 
to be great changes in the character and extent of 
the developments which mark the progress of the 
industry from those which prevailed during its 
pioneer days. 

For instance, there is a vast difference in the 
glamour surrounding the invention of the air brake, 
crude as were the early embodiments of that inven- 
tion, and the development of the load compensating 
brake now in its late developmental stage. The 
glamour of the early invention, as we see it today, 
arises from our knowledge of all that has come of it 
during the years since 1869. The absence of glamour 
surrounding the refinement represented by the load 
compensating brake arises from the fact that our 
vision of its possibilities, up to now, is completely 
without the assistance of hindsight—we are so com- 
pletely preoccupied with freight-train control as it is 
today that we find it hard to visualize the nature of 


an era in which all freight cars will handle approxi- 
mately alike in that each furnishes its full propor- 
tionate part of the retarding effect to control the 
movement of the train mass whether it is fully loaded 
or empty. ` 

This is only one development in which the 
Mechanical Division is concerned today. Confining 
this comment to matters within the immediate purvue 
of this year’s committee reports, we may mention 
the matter of freight-car brake-beam development. 
It was only 16 years ago that a fine job was done on 
the development of brake beams for freight cars by 
the Mechanical Division and the manufacturers. But 
in the meantime, maximum car loads and train speeds 
on the main lines of American railroads have in- 
creased. The upshot of all this is that the painstaking 
work of 16 years ago just wasn't destined to be 
eternal in its capacity to meet the needs of railway 
transportation. 

The act of revising specifications upward is not 
inherently endowed with glamour. Yet, its results in 
reducing maintenance expense and increasing relia- 
bility of freight-train operation during the next 10 
to 20 years will be of incalculable value. 

While on the subject of the work of the Committee 
on Car Construction, there is its work in encouraging 
and guiding the development of trucks for high-speed 
freight service. This began with the tests conducted 
by the Mechanical Division on the Bald Eagle 
valley line of the Pennsylvania in 1939. The extent 
of the influence and responsibility of the Mechanical 
Division in this development is indicated by a state- 
ment in the preface of the report of the 1939 tests: 
“It is evident that the majority of the trucks were 
entered in this test more on faith in their performance 
at high speeds than actual knowledge of it... . With 
the data accumulated from these tests, . . . manufac- 
turers should be able to develop trucks that will per- 
form satisfactorily in high-speed service." 

The prediction of the committee and the success 
of the method are borne out by the results of the 
1948 truck tests abstracted in a table elsewhere in 
this issue. Compared with the standard A. A. R. coil 
spring trucks with various spring travels up to 244 
in. operating at speeds up to 65 m.p.h. and averag- 
ing approximately 42 m.p.h. and fully loaded to the 
169,000-Ib. axle limit, seven special designs of high- 
speed trucks, operated with loads of 145,000 Ib. at 
speeds up to 90 m.p.h. and averaging about 60 m.p.h., 
registered average vertical lading damage indices 
scarcely more than one-seventh those of the standard 
trucks and lateral damage indices more than 20 per 
cent below those of the standard trucks. 

None of these and other developments which might 
be cited possesses much glamour from the public 
viewpoint and those involved in such developments 
are seldom temperamentally disposed to read glamour 
into them. The fact is that in an old industry glamour 


is no index to progress. 
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ELECTRICAL SECTION 


Fig. 1—Two rings of lamps are mounted in an 
insulated housing on a portable welded framework 


Infra- Red 
Lamps 
In the 

Diesel Shop 


Southern uses lamps to remove riser connections to preheat 
cross-connection insulation and to bake string band varnish 


Ta electrical shop of the Southern, at Atlanta, 
Ga., has developed several ways of improving its 
Diesel traction motor rewinding by means of infra- 
red lamps. All of the heating is done with a cylindri- 
cal insulated hood containing the lamps, and up to 
the present time, the shop has made three different 
applications of the device. 


Heating Ring 


The lamps used for heating are placed in two par- 
allel circles inside an insulated drum as shown in 
Fig. 1. The drum has an outside diameter of 3115 
in. and is 141% in. deep. It is made of two sheets 
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of l4s-in. aluminum with l4-in. of asbestos insula- 
tion between the two sheets. The large opening at 
the front has a diameter of 18 in. and the smaller hole 
at the back is 7 in. in diameter. The ring on which 
the lamps are mounted has a diameter of 33 in. 

The welded frame which supports the drums is 
mounted on casters. The connection between the 
frame and the drum consists of two splines or guides 
(a rod within a tube) and a center supporting screw 
which permits adjusting the height of the drum to 
suit the height of the armature stand. 

There are twelve, 250-watt, 115-volt lamps in each 
circle. Power is supplied from a 220-volt, 3-phase. 


Fig. 3—The lamp ring as used for heating risers 


60-cycle circuit with the lamps connected in 2-circuit 
delta as shown in Fig. 2. The drum type rotary switch, 
mounted on the frame below the drum, has three 
positions,—one of which is “ой”, a second which 
connects every other pair of lamps in the circuit, and 
a third which turns on all the lamps. 


Stripping Risers 


In the process of stripping coils from an armature, 
the coils are cut off close to the commutator risers. 
There remains the job of removing the coil ends, 


= 
—US *2 61583 Cj ert — No.l Position, Off 


220 Volt, 3,Phase 60 Cycle 


t- — No? Position, Half Heat 
+ — No.3 Position, Full Heat 


+ — Je Contact Switch Drum 
3g Segments in all Positions 


Fig. 4—After heating the coil ends are 
knocked out with a hammer and drift 


which are soldered into the riser slots. The usual 
procedure consists of heating the risers with a flame 


250 Watt, 115 Volt. 
L7 Infra Red Bulbs. 


В-! 


Schematic, Lamps Connected 2 Circuit Delta 


Fig. 2—Circuit diagrams showing how lamps are controlled and supplied from a three-phase, 220-volt circuit 
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Fig. 5—An armature with its commutator pro- 
tected with asbestos and part of the coil ends 
removed after heating with the lamp ring 


and then driving out the coil ends. This is effective, 
but causes some roughening and blackening of the 
slots which makes it necessary for them to be cleaned 
with a file, and perhaps retinned before new coils 
can be soldered in. Also, there is the danger of dam- 
aging or burning the mica segments of the com- 
mutator when an open flame is used to melt the 
solder. 

To strip the coil ends from the risers, the com- 
mutator is first wrapped with asbestos such as used 
for lagging steam pipes. This serves the dual pur- 
pose of preventing the temperature of the commutator 
from running too high, and also reduces the heat 
loss from the risers through the commutator. 

The armature is placed on a block in a horizontal 
position and the heating ring is moved into position 
as shown in Fig. 3. All of the lamps are used for this 
purpose and from 215 to 3 hours are required to 
bring the risers to the proper temperature. The right 
value of temperature is made evident by small beads 
of solder which appear on the face of the risers. 
Since the temperature rises slowly, there is little 
danger of overheating. 

As soon as the risers have reached the right tem- 
perature, the heating ring is rolled away and the 
coil ends are knocked out with a hammer and drift 
as shown in Fig. 4. They will remain hot long enough 
to permit one man to knock out all of the coil ends, 
but two men usually do the work to insure easy re- 
moval. Since no oxidizing or smutty flame is used, 
and since the riser temperature is uniform and never 
too high, practically no cleaning or tinning is re- 
quired before the new coils are installed. 
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Equalizer Coils 


The lamps are also used for the application of 
equalizer coils. These coils which connect commutator 
bars of equal electrical potential on opposite sides 
of the commutator are Ше under the main coils 
in the space between the risers and the coil slots in 
the core. Their ends are soldered into the bottom of 
the riser slots. 

After the equalizer coils are placed, they are heat- 
ed with the lamp ring until the insulation is soft. 
Then temporary banding wire is run over the coils 
with squares of thin sheet iron or tin placed between 
the band wires and the coils to protect the coils. A 


Fig. 6—The equalizer coils have been 
placed, heated, drawn tight, filled and 
taped—Lower main coils are being applied 


banding wire tension of 350 Ib. is used. The coils and 
the armature are then allowed to cool and the band- 
ing is removed. 

The voids between the coils are filled with filler 
compound consisting of a mixture of silicone varnish, 
clear baking varnish and talcum. They are then cov- 
ered with five layers of mica and five layers of glass 
tape, after which the main coils are placed. 


String Bands 


The infra-red lamps are also used for baking the 
varnish applied to the V-ring string bands on the 
vommutator end of the armature. It is the practice 
to apply several coats of air-drying varnish to these 
bands. Considerable time is saved by baking each 
coat with the lamps. After each coat is baked, it is 
sanded with fine sandpaper and the process is re- 
peated until enough coats have been applied to pro- 
duce a smooth finish. 


ON GOOD GROUNDS 


Tue newest Diesel-electric locomotive, the 9048, 
ulled into the service track at the Plainville round- 
ouse of the S. P. & W. Twelve months before, at 

least half the force would have found some excuse 

to go out and see it, but this time only the servicing 
crew and Ed Martin, the Diesel shop foreman, went 
out. 

Charley Waters, who came with the locomotive 
from the factory, climbed down from the rear cab. 
Waters had, on previous trips, spent some time 
around Plainville and knew his way around the shops. 
He started toward the Diesel shop when Martin saw, 
and recognized him. The Diesel foreman walked over 
to meet Waters. 

“How did she go?" Martin asked. 

“Fine,” Waters told him. “Everything okay except 
a little electrical trouble in the No. 2 unit. Where’s 
Sparks?” 

"You'll probably find him in the electric shop,” 
Martin told Waters. "I'll be over that way in a few 
minutes. Just leave your bag in the office,” he added. 

Waters found Sparks in the electric shop talking to 
the division engineer. “Don’t let me interrupt you,” 
he told Sparks. “I’ve got to go to the master me- 
chanic’s office; be back in a few minutes and tell you 
about a little job on the 9048 that just came in.” 

After Waters left, the division engineer said, “As I 
was saying, we didn’t have any appropriation to put 
an electric water pump at the section foreman’s house 
at Moore’s siding, but we already had a line from the 
pump house for lights. The windmill that pumped 
water for years wore out and I figured a small auto- 
matic water system would cost less than putting a 
quarter of a mile of pipe from the pump house.” 

“How long has the pump been in?” Sparks asked. 

“Just installed last week,” the division engineer 
said, “but it has been used very little. The motor gets 
hot and stops every time we try to run it. The signal 
maintainer connected the wiring; he figures the volt- 
age is too low.” 

‚ “Could be,” Sparks agreed. “That’s quite a long 

line for 110 volts. Do you know what size wire it is?” 

“We can’t run new wires,” the division engineer 
cut in sharply. “I’ve already got my ears knocked 
down over that outfit. Now I don’t dare spend any 
зас money on it and Г! catch thunder if it doesn't 
work.” 

“Guess I could go out and look at the water station 

pump and controls,” Sparks suggested, “and while 

there it wouldn’t be much trouble to look at the motor 
on the pump at the section foreman's house." 

‘Good idea,” the division engineer nodded, “I'll 
send a memo to the master mechanic suggesting that 
you check the motor and controls at the pumping sta- 
tion at Moore’s siding. Be sure to charge your time 


By Walt Wyre 


that way,” he added as he turned to leave the electric 
shop. 


Sparks started towards the Diesel shop, saw Waters 
coming from the master mechanic’s office and waited 


for him. 

“Let’s go back to the electric shop,” Waters sug- 
gested, “and I'll tell you about the trouble on the 
9048.” 

“You know,” Waters began when the two were 
seated in the electric shop, “two kinds of equipment 
often give trouble—brand new and real old. With 
new equipment, particularly that as well designed and 
carefully built as Diesel-electric locomotives, most 
troubles that show up, are little things such as a relay 
that needs slight adjustment, load regulator sticking 
a little, maybe a connection worked loose, and so on. 
But you know that as well as I do. What I’m getting 
at, is the trouble I had coming up on the 9048.” 

“Electrical trouble?” Sparks asked. 

“Yes,” Waters replied. “The way it acted, I’d say 
there is an intermittent short or ground somewhere in 
the control or alarm circuit. The wheel slip light 
came on and the ground relay tripped two or three 
times in the No. 2 unit,” Waters explained, “and,” 
he continued, “The alarm bell rang sort of feeble 
like, could just barely hear it. Wish you would 
check it over and see if you can find what’s causing 
the trouble.” 

“Okay,” Sparks agreed. “They should be about 
ready to run her in the house. ГЇЇ go over right away 
and check it.” Sparks gathered up his tools and 
headed for the Diesel shop. Waters walked with him 
part way, then turned towards the office to get his 
bag and go to the hotel. 

Sparks checked every place he figured there could 
be a ground or short in the control circuit in the No. 2 
unit of the 9048 without finding any indication of 
what caused the trouble. He checked all relays and 
wiring. His megger showed plenty of resistance to 
ground. Three or four wire connections were a little 
loose, but not loose enough to cause trouble the elec- 
trician figured. He tightened them, however and 
made certain they were clean and making good con- 
tact. He checked the wheel slip relay and ground 
relay. Both were apparently working as they should 

Sparks, feiing that the 9048 would probably be 
called and gone before work time next day lett 
report for Waters. He knew in reason the fact : 
шу would ride iei Diesel. «y 

ext morning when Sparks came to w 
was gone, and Waters with it. They left at ү An 
If run through as the Diesels usually were. the 9048 
wouldn't be back in Plainville until som ў ti 
following day. шеше 
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Work wasn't too pressing in the shop and Sparks 
decided to go to Moore's siding and see about the 
water pump at the section house. He left about nine- 
thirty, driving the shop pickup. It didn't take quite an 
hour to drive the thirty-eight miles to Moore's siding. 

He stopped first at the pump house and examined 
the motor and controls. The contactors in the con- 
trollr were pitted and burned, so he cleaned and 

essed them, then checked the oil in the motor bear- 


ings. 
Power for the motor, a 71% horse, three-phase, 220- 
volts, came from an R.E.A. line that passes near the 


pump house. Two transformers, hung on a pole, 
stepped the voltage down to 220. Typical of R.E.A. 
construction, the line uses a common grounded neu. 
tral for the high line and single phase services. 

The 110-volt line from the pump house to the 
section house appeared small. Sparks decided to see 
what size it was. There wasn't any ladder around and 
he had neglected to bring his climbers. He found a 
piece of bridge timber, propped it against the building 
and climbed up, but still lacked at least three feet of 
being high enough to tell for sure what the size of the 
wires was. He finally made it by driving the pickup 
alongside the building and standing the timber in the 
pickup. He found the line to be No. 10 hard drawn. 
Evidently the signal maintainer had figured that a 
few low wattage lamps were all the electrical ap- 
paratus that would ever be used in the section house 
an nobody would ever notice if they burned slightly 

m. 


While Sparks was examining the wires, a middle- 
aged woman carrying two buckets came to the pum 
house. “Are you going to fix our pump so it'll run?" 
the woman asked abruptly. 

Sparks eased himsel, down from the piece of bridge 
timber to the pickup before answering the question. 
“I’m going to ок at it," Sparks told her. 

“Looking at it don't do no good!” and the woman 
set the buckets down with a bang. “Half a dozen peo- 
ple have already looked at it, but it still won't run. 
І thought when they put in the new pump, I wouldn't 
have to tote any more water, but now I have to tote 
it all the time. I wish they'd get it fixed or else git 


us a new windmill. Sam,—that's my old man,—could 


^"... or else git us a 


new windmill” 


ДЭУ -Beuuce- Qehle——— — 
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usually keep the windmill working, when the wind 
was blowing. 

“Well, rii see what I can do about it," Sparks re- 
plied, “but I’m afraid that there's not much I can 
do without putting up some new wires. These are too 
small," he added. 

"That's what the man from the place that sold the 
pump said. He told Sam, my old man, that the wires 
would have to be bigger. Dinner'll be ready in about 
fifteen minutes after I get back to the house," the 
woman added, —" You might as well come оп up and 
eat. All the rest that come to look at the pump et with 
us. We ain't got much, but you're welcome to what 
we got sich as it is." 

“Thanks,” Sparks replied. “I don't imagine there's 
much use of me staying very long unless I can do 
some good. I was just fixing to drive up there. If 
you'll let me have those buckets, I'll fill them and haul 
mm the pickup. You might as well ride too," he 
added. 


Tu pump Sparks found to be a deep well, air jet 
type, using two pipes into the well. The motor was 
one-half horsepower with outside connections for 
either 110 or 220 volts. Sparks connected a voltmeter 
on the line, and found it to be about 112 with the 
motor not running. When he closed the switch the 
voltage dropped to below ninety. The motor started 
reluctantly to turn. Before it gained sufficient speed 
for the cut-out to operate, the thermal overload in 
the motor opened. Sparks pulled the switch, and 
scratched his head. 

At that moment the section foreman’s wife came 
to the back door and called out, “Dinner’s ready.” 

Sparks started to decline the invitation, but the 
woman insisted. “It’s dinnertime, and you got to 
eat,” she said. 

The house was neat and clean. The beans were well 

cooked, the hot biscuits light and fluffy. Sparks ate 
two plates of beans, more biscuits than he wanted 
to count, and some wild plum jelly with more biscuits 
for dessert. Altogether a very satisfying meal. He 
thanked the lady, then went back to trying to figure 
out what could be done to get the water pump work- 
ing. 
The line to the pump came from the section house. 
It was connected to a circuit in the attic—No. 12 wire. 
That, of course, increased the drop somewhat but 
larger wires there wouldn’t reduce the resistance suf- 
ficiently for the motor to operate. 

“Well, are you going to be able to get it going?” 
the section foreman’s wife asked when Sparks climbed 
down from the attic. 

Sparks slowly shook his head. “I’m afraid not un- 
less the division engineer will let us run a new line 
with larger wire. I'll talk to him about it," Sparks 
promised as he began gathering up his tools. 

Sparks reached the roundhouse about three-thirty. 
The first thing he saw was the 9048 standing on the 
service track. He parked the pickup, gathered up his 
tools and headed for the electric shop. He wasn't 
greatly surprised to find the Diesel factory man wait- 
ing for him. 

“Моге trouble?" Sparks asked. 

“Моге just like we've had," Waters said. “Тї beats 
me! Seems like we've checked everything and every 


place it could be. It was worse this time than before. 
А dozen times between here and Sanford the wheel 
slip light came on, the ground relay tripped and all 
just like it's been doing right along. We turned it at 
Sanford and came back with a light train. 

“I checked and rechecked, even swapped the 
ground relay for the one in the No. 4 unit. Thought 
for awhile that did it. We went along nearly thirty 
minutes without any trouble, then it happened twice 
in less than fifteen minutes." 

*Well, I don't know," Sparks scratched his head 
thoughtfully, *we must be on the wrong track some 
place. At least we're not getting any place on this 
one. Га like to do a little figuring and thinking be- 


. fore working on it again.” 


“We've got to get it fixed soon,” Waters said seri- 
ously. *My boss will be here day after tomorrow and 
the first thing he'll want to know is why, if we don't 
get it fixed." 

“Maybe we had better get after it," Sparks sug- 
gested, “but ГЇЇ swear I don't know where to start. 
There isn't much use retracing what we've done." 

“Guess you are right,” Waters agreed, “but from 
а indications there must be a short or ground some 
place." 

ў "Thats it!" Sparks snapped. “А ground, that'll 
x it!" 

“What in hell are you talking about?" Waters 
asked. "There isn't any use of both of us going nuts 
over this thing." 

“Oh, I was thinking about something else—another 
job I was on this afternoon. I sure am dumb!" 

Then Sparks told Waters about the water pump at 
the section house, and the poor woman “toting” water. 

“How long would it take to fix it?" Waters wanted 
to know. ' 

“Oh, not more than an hour, I'd say. Shouldn't 
take that long. Why?” 

“They’re holding the 9048 for us to work on tomor- 
row. I thought maybe if you wanted to drive out and 
fix the water pump for the lady, I'd go with you and 
watch." 

“Well, let's see, it's just about four o'clock now— 
be a little after four by the time I get gas in the pickup 
and check the oil and water, be around seven o'clock 
by the time we get back if the ground relay don't 
trip.^ Sparks grinned at his own attempt to joke 
about the trouble in the 9048. 

“What tools will you need?” Waters asked. 

“Just my tool box and about fifty or sixty feet of 
No. 8 weatherproof wire. I’ve got a piece of a roll 
in the corner that will be бш Sparks hesitated 
a moment to think. “Oh, yes, we'll need a couple of 
service knobs. You'll find them in the lower left hand 
bin: better take three. 

“Guess I'd better go by the master mechanic’s office 
and let him know what I’m figuring on doing,” Sparks 
said after the tools and wire were loaded in the 
pickup. “We get gas at the storehouse pump right 
across from the office," he added. 

“This idea had better work," Sparks said as he 
steered the pickup through the gate towards the high- 
way. "If it doesn't, the division engineer will be belly 
aching about the overtime for the next six months." 

“What are you going to do?” Waters asked. 

“ГІ explain as we go along." 
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Sparks drove somewhat faster than usual and 
reached Moore's siding just shortly after five o'clock. 
The section foreman's wife was just getting to the 
house with two buckets of water. 

“Back again?” she said wearily. 

“Yes, and we hope to get your pump working this 
time,” Sparks told hee 

“TI fix supper for you,” she said. 

Sparks started to tell her they wouldn’t stay, but 
the back door slammed against his words. 

“Dad blast it, I forgot a stepladder!” Sparks ex- 
claimed. “Guess I'll have to stand on top of the 
pickup cab to connect the wires at the house." 

“What can I be doing to help?” Waters asked. 

“You can run a wire from the corner of the well 
house to where the service wires go in the section 
house," Sparks told him. "I'll chase down to the 
pump house, and change the connections there. I'll 
pull the switch soon as I get there," he added. 

Sparks returned in about fifteen minutes. Waters 
had the wire run as directed. 

“What next?” Waters asked. 

“Well, you can change the motor connections to 
220,—there's a diagram on the plate, —while I do a 
little wiring that's not strictly according to code, but 
it's perfectly safe and should work," he added. 

The R.E.A. line passed right along the fence beside 
the well house. There was a guy wire to a pole not 
over two steps from the well house. Sparks loosened a 

uy wire clamp, and fastened the end of a piece of 
No. 8 under the clamp and tightened the nuts. He 
then ran the wire in a trench to the well house, and up 
the side and connected it to the wire Waters had put 
up to the section house. 

“You see," he explained to Waters, “Тһе R.E.A. 
uses a common ground. The guy wire is fastened to 
it. I changed the grounded side of the line to a hot 
wire at the pump house, making it a 220-volt line. 
The neutral from the guy wire and either hot wire will 
give us 110 volts for the section house, and we'll have 
220 volts for the pump motor." 

“Fairly simple," Waters commented. “After you see 
it," he added. 

The pump ran okay. In a matter of minutes the 
gauge showed forty pounds pressure. Sparks went to 
the house to try the water. The section foreman's 
wife was in the kitchen standing by the stove. On a 
table by the sink were two platters, one filled with 
chicken fried golden brown. The other platter con- 
tained fat side meat also fried. 

“Get it fixed?" the lady turned and asked. 

“Think so,” Sparks said and turned a faucet. The 
water poured. 

“Then you'll get chicken for supper.” She shoved 
the platter of side meat away and picked up the platter 
of fried chicken. 

. "Best meal I’ve had in many a day," Waters said 

as they headed back towards Plainville. *Now if 
worrying about the 9048 doesn't give me indigestion, 
I'll be okay. Anyway, I’ve sure enjoyed coming out 
with you." 

“Let’s not start worrying about the 9048 until to- 
morrow," Sparks suggested as he stepped on the 
starter. 


Nes morning when Sparks came to work. he found 
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Waters already on the job. The factory man had blue- 
prints of wiring diagrams spread out all over the 
work bench. 

*Figured out anything?" Sparks asked as he began 
changing into his work clothes. 
` "Not a thing that I didn't already know," Waters 
replied, “which is exactly nothing. I’m going to the 
office and get my mail. Maybe I haven't even got a 
job.” Waters started to gather up the blueprints. 

“Leave them there, if you don’t mind,” Sparks said. 
“Га like to look them over a little.” 

After Waters left, Sparks leaned over the bench and 
began tracing circuits with a pencil, marking lightly 
on the blueprints just enough to see the lines. He 
traced a while and scratched his head a while. He did 
that for at least thirty minutes after the whistle had 
blown and the other electricians had left the shop. 

The Diesel shop foreman came to the electric shop 
and wanted to know when the electrician was going to 
start working on the 9048. 

“Be out there in a few minutes,” Sparks told him 
and began folding the blueprints. Then he stopped, 
and laid the papers back on the bench and began 
tracing circuits again. In about five minutes he 
ished the blueprints to the back of the work bench, 
picked up his tools and headed for the electric shop. 

“Where’s Waters?” Sparks asked the Diesel shop 
foreman. 

“He’s down at the office writing some letters. He 
said to tell you he'd be up after a bit.” 

Waters came to the Diesel shop wearing a face 
long as a bell cord. “Started on it yet?” he asked 
hopelessly. 

“Finished!” Sparks said—"I hope.” 

“Well, if you are fairly certain, ГЇЇ tell them to 
take a call on her. They’re raising cain to use her. 
What did you find?” 

“Га rather wait until she makes a trip to tell you. 
I could be wrong," Sparks added. 

“Well, we'll soon find out," Waters said. “I told 
the master mechanic I wanted you to ride her with 
me to Sanford at least." 

The 9048 was called for 10:45. She made the trip 
to Sanford without any trouble. Just before they got 
there, Sparks pulled a copper terminal from his 
pocket and handed it to Waters. "That's what was 
causing the trouble." 

*Why, that looks like a connection from the term- 
inal block of a coupler receptacle at the end of a 
unit," Waters said. 

That's what it is. Somebody got in too big a 
rush and did a poor job of soldering. Vibration 
worked the wire loose and then it burned some which 
made it worse. 

“Which wire was it?” 

"The common negative, the bottom one on the 
print here." Sparks unfolded a print and showed him. 

“How did you come to find it?” Waters wanted 
to know. 

“Well, after you left the electric shop, I kept trac- 
ing circuits and checking off everything we had gone 
over already. That didn’t leave much but the control 
coupler receptacle. We had already tried another 
cable between the units.” 

“But that was a loose connection, not a ground 


(Continued on page 467) 


Cleaning of Air 


Conditioning Filters 


New York Central adopts new system which improves the 
quality of work done and reduces the time required 


D UE TO the large increase in the required daily ex- 
change of filters for air-conditioned cars, the New 
York Central has devised a new system of cleaning 
these filters. This increase came about due both to 
the increase in the number of air conditioned cars as 
well as in the case of specialty cars, and the increase 
in the number of filters per car. 

The former practice was to blow the filter to re- 
move loose dirt and then boil it for 20 minutes in a 
cleaning solution. Following this, considerable time 
was consumed in drying the filters out before dipping 
in filter oil. This process was both time and space 


* General Supervisor of Electrical Equipment, New York 
Central System. 


Fig. 1— The hot solution is picked up by 
the gun and blasted against the filter 


By G. S. Glaiber* 


consuming, so that the filter cleaning facilities be- 
came inadequate and the cost of handling, of course, 
was high considering the possible output of the filter 
cleaning plant. This necessitated extending the num- 
ber of hours per day devoted to this work. 

One of the New York Central electricians at Al- 
bany, N. Y., station coach yard, decided one day to 
experiment with a filter cleaning arrangement utiliz- 
ing the lifting steam gun used for evaporator clean- 
ing. He based his idea on the fact that this gun used 
steam to raise the cleaning solution, heating it at the 
same time and it cleaned evaporators very well. At 
the same time, there was also another problem in filter 
cleaning that boiling them did not solve. That was 
that where the filters were used in dining cars a con- 


Fig. 2—The drying oven in which 
hot air is blown over the filters 
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Fig. 3—The dipping tanks in 
which the oil is floated on water 


siderable amount of the nap from the carpeting 
worked its way into the intake side of the recircu- 
lating air filter and after boiling formed almost a felt- 
like layer. Chemicals strong enough to dissolve the 
layer damaged the filter media. 

Therefore, it was thought that the blast from the 
steam lift gun would loosen the layer of material 
while cleaning the filter. 


The first experiments were performed by merely 
propping the dirty filter up again the side of the wall 
on an angle and steam cleaning it with the same so- 
lution used for cleaning evaporators. The results 
were so good that this simple experiment became the 
actual basis for the system of air conditioning filter 
cleaning now adopted on the New York Central. A 
sketch of this arrangement was made up, and the 
filter cleaning plants were fabricated as shown in the 
illustrations. 

Under the present arrangement, the filters are 
shaken to remove the loose dirt and then placed in a 
row on the frame under the hood over the tank of 
cleaning solution. The hot solution is picked up bv 
injection with a steam lift gun as shown in Fig. 1, 
and blasted against the filter. 

In this manner, several filters can be cleaned at 
one time, the time per filter cleaning being less than 
a minute. The surplus cleaning solution drains back 
into the tank below and is re-used. The fumes from 
the operation are lifted up in the hood and exhausted. 
Each morning the sediment in the bottom of the 
cleaning tank is drained off, and an equivalent 
amount of solution added. After cleaning, the filters 
are placed in a drying oven where, with forced hot 
air draughting, they are dried in a few minutes. 

The drying oven utilizes the coils and fan from an 
old precooling machine. This drying oven arrange- 
ment is shown at the left in Fig. 2. The filters when 
dry are then ready for dipping. The method of 
dipping is shown in Fig. 3, and incorporates a unique 
arrangement wherein the bottom of the tank is filled 
with water. The level of the water is below that to 
which the filters are dipped. The water is pumped 
periodically through the tank and dissolves the im- 
purities in the oil, and is drained off. This eliminates 
an accumulation of sludge in the dipping tank and 
keeps the oil clear. 

After dipping, the filters are drained briefly and 
then placed on a corner upright in a storage rack. 
The surplus oil drains out and back into the dipping 
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tank. The racks are enclosed and heated thermo- 
statically to a 110 Deg. F. This drives off surplus 
oil that might drip off later if in service, especially 
in hot weather. The racks are loaded in rotation, 
and the oldest stock used first. The filters are then 
withdrawn as needed and exchanged at the cars for 
the ones to be cleaned. 

In this manner, many thousand filters are cleaned 
each week on the New York Central, though not of 
course in the one plant shown. This plant, which is in 
service at the Buffalo coach yard, is the latest type of 
plant, and is a far cry from the original experiment, 
although the ideas for its construction were originated 
at that point. 

The New York Central's air conditioning filter ex- 
change program is to change all filters once a week, 
with the exception that during the cooling season, on 
dining cars equipped with mechanical refrigeration, 
etc., the entire car set of seven filters is exchanged 
every four days. 

In the course of modernizing our filter cleaning 
plants for servicing air conditioning filters, a dif- 
ferent type of filter oil was adopted. Previously, 
motor oil SAE-30 had been used, but this did 
not prove adequate and experiments were made using 
a more viscous filter oil. 

This oil has a peculiar property in that it is tacky 
and adheres in greater quantities to the mesh of the 
filter media. Experiments proved that this oil gave a 
far greater holding capacity to the filter, and it has 
been adopted as standard on the New York Central 
System. 

At the Mott Haven Yards (New York City) where 
the filter cleaning plant is located in one corner of 
the yard, normally there would be a great deal of 
time lost in taking filters from one end of the yard 
to the other and arrangements have been made to 
have separate storage racks provided in each of the 
several yards comprising Mott Haven Yards. These 
filters are delivered to these racks by truck, and 
dirty filters returned by the same truck to the filter 
cleaning plant. Then the various gangs withdraw 
filters needed for the line that they are working vn, 


with the result of much time saving. 


Dual- purpose, 3,000- 
volt, d.c. locomotive 
for Chilean State Rail- 
way 


On Good Grounds 


(Continued from page 464) 


or a short," Waters objected. "I don't see how that 
could cause the ground relay to trip. 

“It must have," Sparks grinned. “The trouble 
hasn’t showed up since a new terminal was put on, 


and I didn’t do anything else to it.” дА, 
"Can't argue against that," Waters agreed. “I’m 


just glad it’s fixed, and if we finish this trip without 
the trouble showing up, ГЇЇ have to admit that it must 


be fixed.” ie 
Sparks got off at Sanford and caught the Limited 


back to Plainville. 
The 9048 made the trip okay, returning to Plain- 


ville next day. 
Waters came to the electric shop, carrying a large 
paper sack. He handed it to Sparks. It was a new hat. 
Sparks lifted the hat gingerly and tried it on. It fit 


to a T. 
"Gosh!" Sparks exclaimed. "Christmas is early 


this year!” 


3,000-Volt D.C. Locomotive 
for Chilean State Railway 


A dual-purpose, 3,000-volt, direct-current locomo- 
tive has been built for the Chilean State Railway by 
the General Electric Company in its Erie, Pa., plant. 
For road service the locomotive is designed to oper- 
ate with power being supplied to the four GE-745 
traction motors directly from the 3,000-volt, d.c., 
overhead line. In this service, they have an hourly 
rating of 1,500 metric hp. and a continuous rating 
of 1,285 metric hp. In switching service, the motors 
operate at 1,500-volt d.c. power supplied by a dyna- 
motor-generator set which obtains power from the 
3,000-volt overhead line. Each locomotive has two 
operating stations, two pantographs, is 41 ft. long, 
and has a maximum permissible speed of 80 kilo- 


meters per hour. 
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NEW DEVICES 


Clamp Ammeter 
And Voltmeter 


An a.c. clamp ammeter and voltmeter, 
with five current ranges up to 1,000 amp., 
and three voltage ranges up to 700 volts, 
has been announced by the Weston Elec- 
trical Instrument Corporation, Newark, 
N. J. 

Known as Model 633, Type VA-1, this 
instrument is designed to measure al- 
ternating currents and voltages without 
interrupting electrical service. Current 
measurements are made simply by plac- 
ing the heavily insulated, trigger-oper- 
ated clamping jaw around the conductor. 
Jaws will accommodate conductors, bare 
or insulated, up to two in. in diameter. 
Voltage measurements are made by con- 
necting a set of clip-on voltage leads 
(six-foot leads are supplied) to the line, 
and to the screw-type terminals recessed 
in the side of the meter. Current and 
voltage measurements can be made al- 
most simultaneously by rotating the 
thumb-selector switch to either the am- 
pere or volt position. А pointer stop has 
been provided to show motor-starting 
currents. 

To prevent shorts when measuring cur- 
rent on bare conductors, the jaws of 
the meter are insulated with tough rub- 
ber sleeves. Operation of the jaws is 
simplified by the single positive acting 
trigger, which can be operated by one 
hand when making current measure- 
ments, 

The instrument has a rated accuracy 


within three per cent of the full scale 
range (this applies to each of the eight 
ranges) when used on frequencies be- 
tween 50 and 70 cycles. 


Traveling Crane 


With Fluid Drive 


Three innovations are now available on 
the cranes manufactured by the Whiting 
Corporation, Harvey, Ill. These features 
are the streamlined, full-vision cab, mag- 
netic controllers, and fluid-drive (hydrau- 
lic couplings) on both bridge and trolley 
motors. 

The illustrated full-vision cab repre- 
sents an advanced type of control booth 
for overhead traveling cranes. By moving 
short, fingertip levers, the operator, in a 
comfortable, non-fatiguing, seated posi- 
tion, controls all crane motions. 

Using magnetic controllers, only low 


voltage is run into the cab. This elimi- 
nates the use of cumbersome drum-type 
controllers which reduces maintenance. 
The fluid drive allows the use of inexpen- 
sive electric motors and results in faster 
pick-up and quicker braking. With fluid 
drive, the sudden reversal of motors is not 
harmful nor dangerous as it is on conven- 
tional cranes. 


Hydraulic 
Shop Presses 


A line of presses in 60- and 80-ton capaci- 
ties has been announced by Rodgers 
Hydraulic, Inc, Minneapolis, Minn. 
Standard shop presses are now available 
in sizes ranging from 60 to 400 tons. 
Designed to answer the need for light- 
duty press requirements, the new models 
provide versatile action for shop use. 
Features include a full 13 in. pressure 
stroke, matched and machined V-blocks, 
lower bolsters supported by bearing 
blocks on steel pins, fast arbor press 
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action eliminating need for separate arbor 
press, and operation by either hand or 
power pumps. 

А two-speed hydraulic hand pump with 
automatic shift, permits a fast ram speed 
of 1% in. per stroke with 2-ton high 
speed pressure on the 60-ton unit and 
94 in. travel with 3 tons on the 80-ton 
press. When the maximum 2 or 3 ton 
pressure has been reached, the pump 
shifts automatically into high pressure. 
These presses may be equipped with 
power driven pumps for faster speed. 


Universal Table 
Utility Shaper 


The shaper illustrated is again in pro- 
duction with several refinements. The 
table of this machine, announced by the 
Cincinnati Shaper Co., Cincinnati, Ohio, 
is supported directly on the cross rail 
without an apron and is heavy enough to 
take the full load without table support. 
This construction adds to the rigidity of 
the table by reducing the overhang. 
The units are equipped for higher 
speeds making the use of carbide tools 
on the shapers a practical and profitable 
application. Cutting speeds over 250 ft. 
per min. are possible on a 10-їп. stroke. 
Other features include automatic lubri- 
cation to all bearings including the table 
bearing on the rail, single point taper gib 
adjustment, improved rail lock that op- 
erates from the operator's position, im- 
proved tool lifter, power down feed to the 
head and power rapid traverse to the rail. 


IMMEDIATE... 


S 
A 
wv 

: 


* Immediate and substantial savings in wheel 
investment. 


e Immediate reduction in replacement and wheel 
shop costs. 


* Immediate delivery from 26 strategically located 
member plants—reducing inventory 
requirements. 


e Improved design—assuring greater safety, strength 
and durability. 


x жх * 


Details of these economies can be obtained from any 
member of the Association of Manufacturers of Chilled 
Car Wheels. 


Remember—Over 65% o f the nation’s railroad freight is 
carried on Chilled Car W heels. 
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The models are made in 16-in. and 20- 
in. stroke sizes and can be equipped with 
a 3- or 5-hp. motor drive. 


Protruding Type 
Steel Rivets 


The CKR series of rivets are designed 
Íor heavy gauge sheet metal fastening 
jobs. Called Blind Thread rivets, they are 
available as a standard line in М, 5/16, 
and % in. diameters and in grip lengths 
from % to % in. The rivet material is 
steel and the head style is protruding. 

These rivets available from the Cherry 
Rivet Company, 231 Winston St, Los 
Angeles 14, Calif., are installed from one 
side of the job by one man. The tool used 
is an automatic screwdriver fitted. with a 
Cherry adapter. This adapter has inter- 
changeable tips that take care of the three 
rivet diameters. 

The adapter fits over the head of the 
rivet and holds the rivet firmly in place. 
A rotating bit within the adapter, fits into 
the head of a steel machine screw. With 
the tool held firmly and squarely against^ 
the work and in line with the rivet, opera- 
tion of the automatic screwdriver rotates 
the inner screw and draws the steel col- 
lar over the shank. The collar expands as 
it is drawn over the shank and bears 
against the blind side of the work. The 
formation of the blind head in this man- 
ner clinches the sheets tightly together. 


In the illustration, rate of progress is 
shown. At the top, the rivet is being in- 
serted. At position 2, the tool turns the 
threaded core and the expanding rivet 
shank pulls the collar against the back 
sheet. In position 3 it is noted that the 
clinching action is complete when the 
steel collar fully expands the rivet shank. 
То the right is the cutaway showing the 
rivet head and expanded collar with the 
sheets drawn tightly together. 


Straight-Line 

Aspirating Diffuser 

A straight-line-aspirating air diffuser, de- 

signed primarily for installations requir- 

ing long rectangular units, such as rail- 

road cars, has been announced by Ane- 

mostat Corporation of America, 10 East 
39th street, New York. 

The standard length of the straight-line 
diffuser unit is 60 in., although this di- 
mension will be varied by the manufac- 
turer to suit the user's needs. Air quanti- 
ties handled are 15-20 cu. ft. per min. 
for each foot of diffuser length, and a 
double row provides up to 40 cu. ft. 
per min. Tip velocities are about 700 ft. 
per min. through the valving arrangement, 
when handling design air quantities. The 


maximum static resistance is 0.2 in. of 
water. 

Air distribution is equalized through- 
out the length of the straight-line diffuser 
installation by means of adjustable vol- 
ume shutters which are accessible on the 
face side of the unit. The shutters can 
be adjusted along every foot of the outlet, 
and the air is controlled to every inch 
of the diffuser. Thus, air distribution can 
be equalized from end to end, regardless 
of overall length. 

The diffuser is fabricated so as to 
facilitate its use in individual panels of 
varied lengths, or it can be assembled 
into continuous extended strips. Many 
combinations are obtainable, with or with- 
out continuous or indiviual lighting fix- 
tures, Units may be mounted back to 
back to form one diffuser, or may be 
separated so as to accommodate all types 
of lighting arrangements. 

Like the circular Anemostat air diffuser, 
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the straight-line diffuser provides up to 
40 per cent aspirating action. Within the 
diffuser, 40 cu. ft. of room air is drawn 
in and mixed with every 100 cu. ft. of 
incoming duct air before the mixture is 
released to the enclosure. By means of 
this aspirating action, temperature equali- 
zation is accomplished well above the 
occupied zone. Expansion of the supply 
air in the members of the air diffuser im- 
mediately reduces velocities, so that oc- 
cupied zone air movement of 40 ft. per 
min. or less may be maintained. 

In a typical railroad car having a 60 ft. 
open space, a double-row installation of 
the new straight-line diffusers will handle 
up to 2,400 cu. ft. per min, without 
draft and with temperature equalization 
throughout the space. 


Long Range Floodlight 


The Revere Electric Manufacturing Com- 
pany, Chicago, has developed a "2,000" 
line of floodlights for long-range flood- 
lighting applications suitable for railroad 
yard lighting. 

The reflector housing consists of two 
14-gauge No. 2S0 aluminum spinning: 
hinged together by means of a cast ring 
and clamped tight by means of heavy 
stainless steel spring latches. The hinge 
is so made as to hold the rear reflector 
open while servicing. 

There are no chains or loose sections 
to dangle in the wind and cause reflector 
damage or lamp breakage. Removal of 
three screws gives access to the socket 
housing. 

The unit may be used with 750, 1,000 
or 1,500-watt PS-S2 clear bulb, mogul 
base lamps. The lens is made of impact- 
resisting type glass, sealed into the re- 
flector with a non-hardening cement to 
provide a permanent water-tight seal. 

Rear and front sights provide a means 
of aligning lamp filament in the axis of 
the two accurately formed reflectors. The 
sights permit aiming the floodlight on 
the exact area which is to be illuminated. 
A vertical indicator is also provided to- 
gether with a rotation stop adjustment. 
so that floodlight can always be brought 
back to its exact position after clean- 
ing or relamping. 


Axles centered in 3 minutes 


This is the new Niles Hydraulic Centering Machine installed at 
the Glenwood wheel shops of the B&O. 


The Baltimore & Ohio reports that an axle alone, or an axle 
with wheels mounted on it, can be centered on both ends in three 
minutes. At this rate, direct savings in labor amount to about 
10% per year on the investment. 


However, the really big saving results from the accuracy, both 
in alignment and in concentricity, of the centers. Centers are 
held to within + .005 inches of concentricity with collars, journals 
or wheel seats. With such near-perfect centers, both an axle and 
the wheels mounted on it can be turned faster, with less material 
removed— with longer life and with far better balance of the 
mounted wheel set. Further, these savings in turning will be real- 
ized again and again as axles now going through the shop return 
for wheel attention later. 


with + .005" concentricity 


This Niles Hydraulic Centering Machine is de- 
signed to cut costs and improve quality of 
output of major wheel shops. It is a fitting 
companion to the Niles profiling attachment 
for car-wheel lathes, since, without accurate 
centers in axles, highly accurate concentricities 
in wheel treads are impossible. 

With this machine, axles are chucked on col- 
lars, journals or, if unmounted, on wheel seats. 
Operation from that point on is fully auto- 
matic—traverse of both heads, boring to 
uniform depth, and return traverse. 

Machine can also be used to check concen- 
tricity of journals and wheel treads. It will 
accommodate axles with inside or outside 
journals up to 6⁄2” dia. (up to 12" if special 
chucking jaws are ordered), and mounted 
wheel sets up to 57” dia. It is powered by two 
3-hp motors, utilizes hydraulic feed, and is 
completely self-lubricated. 

For further information, call the Lima- 
Hamilton sales offices in New York or Chicago, 
representatives in other cities, or write directly 
to Lima-Hamilton Corporation, Hamilton, Ohio. 


DIVISIONS: Hamilton, Ohio—Niles Tool Works 
Co.; Hooven Owens, Rentschler Co. Lima, Ohio 
—Lima Locomotive Works Division; Lima Shovel 
and Crane Division. 


PRINCIPAL PRODUCTS: Niles heavy machine 
tools; Hamilton diesel and steam engines; 
Hamilton heavy metal stamping presses; 
Hamilton-Kruse automatic can-making machin- 
ery; Locomotives; Cranes and shovels; Special 
heavy machinery; Heavy iron castings; 
Weldments. 
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Resistance 
Welding Control 


A single-phase to single-phase low fre- 
quency electronic welding control that 
has a lower Куа: demand and a higher 
power factor than the standard single- 
phase to single-phase control is available 


from Westinghouse Electric Corporation. 
It makes possible welding of scaly or 
rusty steel with a minimum of spitting 
from the electrodes and also can be used 
for welding brass or aluminum. 

This control is a frequency converter 
which, by means of electronic tubes, con- 
verts current at line frequency to cur- 
rent at lower frequency. The complete 
unit consists of three basic components: 
1—а sequence panel which coordinates 
electrical functions of the control with 
the mechanical functions of the welder; 
2—a frequency control circuit which 
transforms line frequency into a lower 
frequency; and 3 — a weld timer which 
times duration of the welding current. 

The control is designed for connection 
to a resistance welding machine having 
a specially constructed transformer with 
a center tapped primary. Operation of 
the control is such that current is passed 
in one direction through the primary for 
four half-cycles, stopped and then re- 
versed for four half-cycles, thus produc- 
ing a low frequency alternating current 
on the output side of the transformer. 
The electronic circuits accurately control 
the duration of each of these one-half 
cycles. 


Fuel-Oil 
Treatment 


National Aluminate Corporation, 6200 
West sixty-Sixth place, Chicago 38, has 
announced the availability of a new fuel- 
oil treatment for use in oil-fired locomo- 
tives and boiler furnaces. The product, 


called Nalco SR-155, is formulated to 
prevent sludge formation in storage tanks, 
eliminate fouling of fuel-oil preheaters, 
stop gumming at burner tips, and remove 
soot in the combustion chamber and 
flues. 

Nalco SR-155 is added to the fuel oil in 
the storage tank and requires no special 
feeding equipment. Testing in locomo- 
tives and power plants indicates that the 
use of Nalco SR-155 can result in sub- 
stantial time and fuel savings where 


sludge, gumming or soot conditions are 
present, 


Chucking Table 
Milling Machines 


The milling machine development, il. 
lustrated, is intended to facilitate the 
handling of irregularly shaped work- 
pieces, without resorting to costly tool- 
ing and fixtures. The design of the table 
is such that with certain simplified vise 
jaws and standard setup accessories, a 
chucking mechanism is фі to handle 
various shaped workpieces with a mini- 
mum of time for setup. The unit is one 
of a new line of knee type millers manu- 
factured by Kearney & Trecker Corp. 
Milwaukee, Wis. 

The chucking table, cast in one piece, 
is precision made throughout for accurate 
positioning of jaw bases and accessories 
to meet requirements of any setup. Twen- 
ty-four chucking table milling machines 
are available in plain or vertical styles, 
with or without automatic cycle mono- 
lever table control, in two sizes—No. 4 
and No. 5, having 42-in. and 50-in. power 
table travel, respectively. Power capacities 
range from 20 hp. to 50 hp. 

Chucking table accessories include the 
master jaw bases, consisting of two T-nut 
units connected by a right- and left-hand 
screw, the end of which is squared to 
take a crank handle. These master jaw 
bases fit both the longitudinal and trans- 
verse table T-slots. Three types of vise 
jaws are offered. These are mounted on 
the master jaw bases to form the chuck- 
ing mechanism. They include smooth uni- 
versal reversible jaws, serrated universal 
reversible jaws and vise jaw blanks. 

In addition to the various types of uni- 
versal vise jaws, other work-holding and 
locating accessories are available. These 
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include an adjustable spring loaded screw 
jack and a plain screw jack for mount. 
ing in the large transverse and longitu. 
dinal table T-slots, and a smaller plain 
screw jack for use in the small longi- 
tudinal table T-slot. Bumper stops for end 
location are also offered. A crank handle 
for moving the vise jaws is provided. 


Machine-Cast 
Bar Solders 


A new type tin-lead bar solder has been 
announced by Federated Metals Divi- 
sion, American Smelting and Refining 
Company, New York. Sold under the 
trademark name of Castomatic, the prod- 
uct is being introduced on a nation-wide 
basis after five years of laboratory re 
search and pilot plant development. 
Castomatic solders are manufactured 


by casting machines which operate ^ 
the die casting principle. For generations, 
it has been the accepted sewn 
the metal-working industry to cast 80 T 
bars by hand. Although илтеп © 
cepted, these bars leave much 
desired. The new equipment, the man 
facturer states, eliminates the ENT 
of manual casting, and produces à ut 
which has proved superior Ш t 
years of field tests. Some дее se 
have reported that the new sol mo e 
as though they contained a high 
content than specified. Р? 
With the machine process Rt А 
the illustration, the molten sol ide 
contained in a completely ЕТ. т 
from melting kettle to mold. : yA 
tions are fully automatic, and e a 
in the manufacturing cycle is um dd 
fractions of a second by electronic 
rols. wv | 
| Oxides in the metal аге {дш 
cause the system is closed 10 i à 
melting and casting. As а res pu 
matic solders have improved ! i дт 
easier working properties, and unii? 
of composition. 


let's be 
power- 
thrifty 


For years to come some railroads 
will have steam locomotives. And it 
is merely business thrift to endeavor 
to get the most efficient operation 
Possible from such motive power. 
In many instances the installation 
of Security Circulators in existing 
steam locomotives will prove a prof- 
itable investment. Originally devel- 
oped by American Arch as a support 
for Security arch brick, road experi- 
ence has shown that Security Cir- 


culators greatly improve steaming 
performance and aid in many other 
ways in increasing motive power 
efficiency. 
* * * 

For nearly forty years the American 
Arch Company has been designing 
and furnishing arch brick for coal- 
burning locomotives, and a recent 
development is the Security Dutch 
Oven for improving combustion in 
oil-burning steam locomotives, 


American Arch Company Ine. 


NEW YORK * CHICAGO 
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Detachable Connections 
For Paint Spray Hose 


A practical quick-detachable connection 
that will shut off fluids under pressure 
when the hose connection is broken and 
instantly restore the flow when the con- 
nection is re-established, has been de- 
veloped by the Binks Manufacturing Co., 
3122 Carroll ave., Chicago 12. 

Using a bayonet-type joint, the con- 
nection can be made or broken, almost 
instantly, with a slight turn of the wrist. 
No time is lost matching threaded con- 
nections or tightening couplings. It pro- 
vides the advantage of being able to 
quickly disconnect the hose from a spray 
gun, material tank or another length of 


hose. There are no washers or gaskets 
to lose, leak or wear out. 

The quick-detachable material connec- 
tion is a companion product to their 
quick-detachable air connection, which 
applies a similar principle to the air 
supply line. 

Both products are made in standard 
air and material hose sizes, with stand- 
ard threads to fit all Binks fittings, spray 
guns and spray painting equipment. 


Cam and Lever 
Actuated Shear 


An improved type of cam and lever 
actuated shear that cuts off flat strip 
stock with punch and die authority is 
announced by The DoAll Co., Des Plaines, 
IIl. 

The shear is designed for cutting off 
bandsaw blades square and flat in prepa- 
ration for welding into bands. It will 
take blades up to 0.045 in. thick and 1'4 
in. width. 

The quick cutting by the pivoted shear 
decending between two knife edge blades 
as the strip of material is accurately 
positioned by a squaring plate eliminates 
any deformity of material at the cut. 


A piece of blade !4 in. wide is removed 
so that an old weld can be cut out and 
at the same time the blade ends are 
squared in preparation for a new weld. 
No further grinding is required to square 
or flatten down turned up ends for weld- 
ing. 

The new blade shear has a wide shear- 
ing surface and stays sharp longer, it 
produces a smoother cut than is pro- 
duced by snips. It has the added ad- 
vantage of staying put since it can be 
mounted on the saw or permanently wall 
or bench mounted in convenient loca- 
tion. The three hardened shear blades 
are easy to remove and grind sharp on 
a bench or surface grinder. 

The shear is a time saving accessory 
that is designed for the bandsaw opera- 
tor or the tool crib that dispenses band- 
saw blades prepared for immediate weld- 
ing. It will also find uses wherever flat, 
smooth, square cut edges are desired. 
The shear’s action will appeal to opera- 
tors engaged in salvaging metal strap- 
ping and baling ties, joining wire and 
coil stock for punch press roll feeds, etec., 
where strength and continuous produc- 
tion depend on strong welds. 


Air-Driven 
Belt Sander 


An air-driven belt sander, adaptable for 
metal work on all types of surfaces, 
whether concave or convex, has been an- 
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nounced by Buckeye Tools Corp., 21 W 
Apple st., Dayton 1, Ohio. i 

This addition to the Stream-Power line 
of portable air tools, is applicable to all 
types of metal finishes, both sheet metal 
and solid castings and to all types of 
materials in iron, steel, brass, bronze, 
solder, aluminum and magnesium. It is 
also suitable for finishing and sanding 
wood products. 


Diagonal 
Cutting Pliers 


Diagonal cutting pliers in 6 and 7 in. 
sizes have been announced as the first of 
a new line to be manufactured by J. H. 
Williams & Co., 400 Vulcan st., Bufalo, 
TENG. 

Special high carbon steel is used in 
drop-forging these pliers. In addition to 
hardening and tempering, the jaws re 
ceive a second hardening by electronic- 
ally controlled heat-treatment. 

The cutting edges are machined and 


х -" 
hand sharpened. А large diameter Es 
assure smooth action without disto 
even when cutting heavy Wè | |. 
The pliers are finished with : т 
black protective finish with the D 
edges of the jaws polished bright. 


Chain Hoists | | 


A line of Auto-Bloc light-weight. а 
duty hoists featuring à simplified hols 
mechanism which has only two gar 

been announced by David Roun un 
Cleveland, Ohio. The gears are à 
actuated floating inner gear vet А 
gear to which the load sheave is MEN 
connected. Each pull on the han a 
causes the cam shaft to s es 
ating the floating inner gear. ^ne 
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gear moves eccentrically over the inner 
circumference of the outer gear. But, held 
in one position relatively by eight hard- 
ened steel balls, it cannot rotate. It 
thus compels movement of the outer gear 
and load sheave. 

The gears are special alloy steel, cut, 
hardened and ground. The cover is drop- 
forged from chrome manganese steel with 
a tensile strength of 200,000 lb. per sq. in. 
The Auto-Blocks are available in 16 stand- 
ard models of 15- to 40-ton capacity, each 
factory tested for 50 per cent overload. 


Air-Powered 
Vertical Sander 


A lightweight vertical sander, model 7025, 
designed for performance at speeds ad- 
justable to 5,000 r.p.m., is announced by 
The Aro Equipment Corp., Bryan, Ohio. 
The tool is furnished with a choice of a 


7 in. backing pad, a 4 in. cup grinding 
wheel with guard, or a 4 in. wire brush. 

This sander is completely streamlined 
in design, having a magnesium housing 
for lightness and toughness. It weighs 
5 lb. without sanding pad. The height to 
the end of the spindle is 8% in. 

Speeds can be adjusted by manipulat- 
ing a throttle control. Improved handle 
design forms the correct angle: in rela- 
tion to motor housing, which gives the 
tool proper balance for easy handling. An 
exhaust deflects and cools the sanding 
pad during operation of the tool. The 
sander also has a safety throttle, designed 
to eliminate quick starts and stops, and 
reduce tool and pad inertia. 

Other features include governor-on- 
trolled operation, built-in oiler, full bear- 
ing support throughtout, and helical 
gears. The air outlet has a 35 in. opening. 


Air Operated 
Portable Pump 


Material can be applied directly to the 
work surface from this one-man operated 
pump or transferred to hand guns. An 
air compressor, capable of delivering 5 
cubic feet of air per minute at a mini- 
mum of 150 lb. pressure, will operate the 
pump. 

This heavy duty, air-operated Powerflo 


Pump, for pumping industrial fluids and 
semi-fluids from original 5-gal. containers, 
is manufactured by Gray Company, Inc., 
Minneapolis, Minn. A special feature 
is a new type follower plate which util- 
izes the weight of the pump to insure 
positive priming at all times. 

The pump handles gun-grade calking 
compounds, gun-grade putty, semi-fluid 
adhesives, sealers, and other industrial 
materials of similar consistency. The 
pump has a pressure ratio of 415 to 1, 
with a double-acting piston to assure 
continuous flow of material. 

A 15-ft. material hose with an inside 
diameter of 31 in. terminates in a full- 
capacity flow gun with jumbo-size univer- 
sal swivel. Three interchangeable nozzles 
are furnished for the flow gun. A 25-ft. 
air supply hose with airline coupler 
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and an air pressure regulator and gauge 
are also included. Constant flushing of 
inner material cylinder is possible by 
means of a built-in solvent cup. Hold-down 
rods bolt pump and pail cover in posi- 
tion. Easy portability is achieved by a 
sturdy dolly base with 4 removable 
casters. 


Oxy-Acetylene 
Welding Hose 


A twin oxy-acetylene hose in which two 
lengths, one red and the other green, are 
joined by a thin strip of rubber has been 
announced by the B. F. Goodrich Com- 
pany, Akron, Ohio. The hose is marketed 
under the brand name Duo-Weld. 

Its molded finish cover is smooth and 
the tube is exceptionally smooth and uni- 
form. Reinforcement consists of one braid 
of high tensile hawser cord cotton yarn 
which in the 14-in. size gives strength 


——Ё 


comparable to the standard two braid 
single line construction. 

The rubber strip joining the two hose 
lengths is of high quality rubber stock 
with extreme flexibility. The strip also 
allows the hose to be separated into single 
lengths, when that is desirable, without 
tearing into the cover of either length. 

Duo-Weld hose is being made in 50., 
25- and 12!5.ft. lengths, with the l4-in. 
size being stocked. Each length is sepa- 
rated approximately 18 in. from each end 
and is secured with a metal ferrule at 
the separation point. 


Sliding Vane 
Rotary Pumps 


Gasoline and other volatile liquids can 
be pumped efficiently and at higher lifts 
with the new sliding vane pump, it is 


N the CB&Q, four General Motors Diesel passenger 
locomotive units (9906-A, 9906-B, 9907-A and 9907-B) 
have rolled up the impressive total of more than sixteen million 
miles—an average of over 4,000,000 miles each —a record 
we believe is unsurpassed by any other self-propelled vehicle 
of land transportation. Total miles operated by these four veterans 
average 91.2% of miles assigned. Twenty-two other Burlington 
units have already passed the million-mile mark of which two 
| have covered more than three million miles, and fourteen, more 
| than two million miles apiece. Availability for the Burlington's 
| entire GM Diesel passenger fleet is 95.4% 
with a grand total of 90,000,000 miles operated. 


GENERAL MOTORS 


LOCOLIEOTIVES 


DIVISION OF GENERAL MOTORS 


LA GRANGE, ILL. 


claimed. Extremely viscous liquids up to 
100,000 SSU are said to be successfully 
pumped with the unit announced by the 
Blackmer Pump Company, Grand Rapids, 
Mich. Vanes are positively actuated by 
push rods through the rotor and shaft. 

They can be furnished in a sound- 
deadening, nonmetallic material in most 
instances, which are claimed to be rela- 
tively more quiet and wear resistant than 
conventional metal vanes. 

Both sliding vanes, and swinging vanes, 
also made by Blackmer are said to be 
self-adjusting for wear and are replace- 
able without disturbing piping or drive. 
Swinging vanes are recommended over 
sliding vanes for certain non-volatile ma- 
terials and for liquids containing solids 
and abrasive matter. 


Insulation 
Resistance Tester 


A portable insulation resistance tester is 
now being made by Holtzer-Cabot, Inc., 
Boston, Mass. It has a testing range from 
Q to 100 megohms which covers prac- 
tically all insulation resistance require- 


ments normally encountered in installa- 
tion and maintenance of electrical and 
electronic equipment. 


There are no batteries, and no external 
power supply is required. The tester 
operates by turning a small hand crank 
in either direction at a moderate speed 
to actuate a compact a.c. brushless type 
generator. А uniform testing voltage of 
approximately 500 volts d.c. is assured 
over a wide range of cranking speeds 
by electronic control. Readily visible red 
indicator lights tell when correct testing 
voltage is being delivered, and a guard 
circuit has been built into the unit to 


eliminate surface leakage from affecting 
measurements. 

The weight of the tester is 3 lb., and 
it measures 3% in. wide x 6 in. long x 
314 in. high. It is housed in a protective 
die cast aluminum case. Two Neoprene 
covered lead wires, ten feet long and 
coded red and black, are supplied with 
alligator type clips. А strap leather car- 
rying case is included, in which there 
is space for the tester, lead wires and 
an instruction booklet. 


Soft Plastic 
Jaws For Chucks 


Because the common lathe practice of 
holding work in soft-steel jaws is not 
always satisfactory, the Gisholt Machine 
Company, Madison 3, Wis, has de- 
veloped a new lightweight plastic soft 
jaw blank. The primary purpose of the 
plastic jaws is to eliminate marring 
machined surfaces or distorting tubing 
or other thin wall parts. 

The jaw is a molded, phenolic type of 
plastic. It can be machined to size with 
the same feeds and speeds as used for 
brass. The jaw has two to two and one- 
half times the gripping power of soft 
steel under the same chucking pressure. 
It can be used for either first or second 
operation work and it is recommended 
by the manufacturer for cast iron, alumi- 
num, brass or any other material that 
does not require coolant during ma- 
chining. 


Lighting Fixture Hangers 


The Thompson Electric Company, Cleve- 
land, Ohio, has announced the modifica- 
tion of its complete line of disconnecting 
and lowering hangers to incorporate а 
heat-treated aluminum alloy casting for 
the positioning stem and a re-designed, 
stronger guide tube. The new aluminum 
alloy stem, a permanent mold casting, 
provides greater strength at less weight 
than the formerly used malleable iron 
casting and is more resistant to согто- 
sive atmospheres and extreme weather- 
ing. It is anodized to meet Army Air 
Force specifications and to withstand 
more than 100 hours of salt spray test. 

This new positioning stem also fea- 
tures а multiple rib design which allows 
accurate forming of the diameter to 
within 0.001-in., decreases the metal to 
metal contact, and reduces the clearance 
required between the stem and guide. 

The slotted guide tube has been rein- 
forced throughout and provided with a 
larger bearing surface for greater 
strength and to assure safe support of 
heavy lighting fixtures in all types of 
installations, including outdoor flood- 
lights subject to high wind pressures 
and indoor lights subject to constant 
vibrations or hard shocks. 
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A remotely-controlled, latching type, 
overhead, disconnecting switch combined 
with a fixture lowering and raising de 
vice, the Thompson hanger provides for 
low-cost, safe maintenance by lowering 
overhead lights to floor level for clean- 
ing lamp replacement, or repair. 


Diesel Fuel 
Oil Dehydrator 


The Erie Dehydrator is designed both to 
filter and to remove water from petroleum 
products. ]t comprises а horizontal cit- 
cular tank with the oil inlet at the top 
of one end and the outlet at the top of the 
other end. Between the two is the sepe 
rating medium bordered on each end by 
the filter. pack retainers, which. include 
80-mesh screening. Below the outlet end 
is a sump which collects the water Te 
moved from the oil and which has an 
exterior glass gauge 10 indicate the 
amount accumulated. А 
Standard units аге designed dor 50 Ib. 
per sq. in. working pressure, 15 к 
sq. in. test, and are available in capac 
ties from 25 to 300 gal. per min. 28 : 
on gasoline. There will be some Me 
in capacity dependent on viscosity whe 
used with other fuels. a 
There are several means available L 
removing the water which асс" 
in the sump, either manually or ge 
matically. There are also two ior’ 
ments, one hydraulic, the other en 
cally operated, for closing dow? wie 
tem if a greater amount 0 sas a 
be introduce than can be expel 
mally from the sump. n rel 
may be furnished which w! dne 
water freezing in the sump 20 БЕ 
operation in sub-freezing temper? 
The dehydrators are available oh 
Erie Meter Systems Inc, Ene 
six capacities» ?^ 1 
300 gal. per min. base 


1 on gasoline 


p ire not "experimenting" when you turn to Texaco 


Dieseltex HD. This fine railroad Diesel lubricating oil' 


has proved its worth in service on the rails. It has more 
than enough of what it takes to meet the stiffest require- 
ments of leading Diesel locomotive builders. 

Texaco Dieseltex HD keeps engines cleaner, better pro- 
tected and more efficient because it has high detergent- 


NEW YORK ° CHICAGO s 


TOLEDO, PEORIA & WESTERN RAILROAD — “Best East to West” 


— keeps these two 1500 hp. Alco Road Switchers busy 


SAN FRANCISCO 


) TEXACO Dieseltex HD 


FOR ALL RAILROAD DIESELS | 


dispersive characteristics, plus an exclusive formula 
containing a special heavy-duty additive that gives excep- 
tional resistance to oxidation and sludge formation. 

Let a Texaco Lubrication Engineer show you how 
Texaco Dieseltex HD is increasing efficiency and economy 
for other railroads. Ask him to tell you about Texaco’s 
Systematic Engineering Service. Just call the nearest Rail- 
way Sales Division office listed below, or write The Texas 
Company, Railway Sales Division, 135 East 42nd Street, 
New York 17, N. Y. 

* ST. PAUL * 


ST. LOUIS е ATLANTA 


around the clock. They average 12,000 miles monthly. Both 


units are lubricated with Texaco Dieseltex HD exclusively. 


UTE 
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NEWS 


Davidson Heads Bureau 
Locomotive Inspection 


Epwarp Н. Davipson on June 28 took 
his oath of office as director of the Bu- 
reau of Locomotive Inspection of the In- 
terstate Commerce Commission. His ap- 
pointment, which President Truman sent 
to the Senate on June 6, was unanimous- 


E. H. Davidson 


ly confirmed by that body on June 23. It 
had been reported favorably on the pre- 
vious day by the Senate committee on in- 
terstate and foreign commerce, which at 
the sanie time deferred action on the Presi- 
dent's nomination of James E. Friend, a 
district inspector of the bureau, for the 
assistant directorship made vacant by the 
promotion of Mr. Davidson. 

In assuming the directorship, Mr. Da- 
vidson became the successor of John M. 
Hall, whose retirement on May 31 was re- 
ported in the July issue. 

The new director was born September 
26, 1882, at Monroe, Conn. He attended 
the public schools at Baraboo, Wis. His 
first employment was with the Chicago & 
North Western as an engine wiper. He was 
subsequently employed by the Baltimore & 
Ohio as machinist at Garrett, Ind., and by 
the Central of New Jersey in various ca- 
pacities, including those of machinist, 
engineman, and enginehouse foreman. 

Mr. Davidson left railroad service to 
become master mechanic for the Milliken 
Bros. Steel Corporation, but returned for 
approximately two years of service as a 
locomotive engineer on the Southern. When 
the Panama Canal was under construction, 


he was associated for 614 years with the 
Transportation Department of the Panama 
Canal Commission. Mr. Davidson has been 
with the Bureau of Locomotive Inspection 
continuously since October 23, 1914, when 
he joined the staff as a district inspector. 
On May 16, 1940, he became assistant 
chief inspector by appointment of the late 
President Roosevelt. The title of assistant 
chief inspector was subsequently changed 
to assistant director. Mr. Davidson is a 
member of the Brotherhood of Locomotive 
Engineers and the American Society of 
Mechanical Engineers, and an honorary 
member of the Master Boiler Makers 
Association. 


Miscellaneous 
Publications 


ALUMINUM STRUCTURAL DtrsicN.—Pub- 
lished by Reynolds Metals Company, 2500 
South Third street, Louisville 1, Ky. 124 
pages, 5% in. by 8*4 in., illustrated. Wire 
bound. For designers, engineers, archi- 
tects, etc., who request it on company let- 
terhead. The purpose of the book is to en- 
able the engineer familiar with mechanics 
of materials to design an original structure 
of aluminum, or to convert an existing 
structural design from some other material 
to aluminum. It contains chapters on fig- 
uring tensile stresses, compressive, bend- 
ing, and shear stresses, as well as stresses 
in cylinder subjected to fluid pressure. 

А section is devoted to fabricating con- 
siderations and joining methods—riveting, 
bolting, fusion welding, and spot welding. 
Additional chapters cover deflection and 
vibration problems. There are 63 tabula- 
tions of physical, chemical, and mechan- 
ical properties, etc. 


Industrial 
Fasteners Institute 


Tue American Institute of Bolt, Nut and 
Rivet Manufacturers, Cleveland, Ohio, has 
changed its name to the Industrial Fast- 
eners Institute. 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE JULY ISSUE 


LOCOMOTIVE ORDERS 
Road No. of locos. Туре of loco. 
Chesapeake & Ohio......... .... 60! 1,000-hp. Diesel-elec. road switch. units. . Electro-Motive 
20! 1,500-hp. Diesel-elec. road switch. units. . Electro-Motive 
21 3-unit 3,000-hp. Diesel-elec. switchers.... 


581 1,000-hp. Diesel-elec. switch. units... ... American Loco. 
21 1,500-hp. Diesel-elec. switch. units. ..... American Loco. 
уох oon MR 1 1,000-hp. Diesel-elec. switch............ Baldwin Loco. 
6 1,500-hp. Diesel-elec. road switch. units. . Baldwin Loco. 
Richmond, Fredericksburg & 
Роіотас.................... 5? 2-unit 4,500-hp. Diesel-elec. pase асе Electro- Motive 
52 4-unit 6,000-hp. Diesel-elec. frt... ....... Electro- Motive 
Southern Расїйс................ 28: 4-unit 6,000-hp. Diesel-elec. frt...... .... Electro-Motive 
1: 2,250-hp. Diesel-elec. pass. unit......... Electro- Motiv: 
173 1,500-hp. Diesel-elec. road switch........ Baldwin Loco. 
22* 1,000-hp. Diesel-elec. switch... ......... American Loco. 
Spokane International... ........ 9 1,000-hp. Diesel-elec. road switch........ American Loco. 
Union eb RS AN EO PRSETER eA 5 1,000-hp. Diesel-elec. road switch........ Baldwin Loco. 
FREIGHT-CAR ORDERS 
Road Мо. of cars Туре of car Builder 
New York, Chicago & St. Louis... 2004 50-ton Ьох........................... American Car & Fdry. 


! One hundred forty of these locomotives were reported in the July issue. The two three-unit, 3,000-hp. 
locomotives, not reported in July, are for the Chesapeake district. The major portion of these Diesels 
will be delivered this year, the remainder, early in 1950. 

? Delivery of passenger locomotives expec to begin in November or December; delivery of freight 
locomotives to begin in December. 

! Deliveries to begin next October. 

4 For delivery during fourth quarter of 1949. 
NOTES: 

Atlantic Coast Line.—The A. C. L. has received the first of 42 new lightweight stainless-steel all-room 
sleeping cars which are part of an order for 74 stainless-steel cars placed with the car builders in June, 1946. 

New York Central—aA new observation lounge car has been added to each of the twin “Ohio State 
Limited," completing deliveries of postwar passenger equipment for the overnight Cincinnati, Ohio- 
New York trains. 

Pennsyleania.—Twenty modernized air-conditioned coaches and a number of other air-conditioned 
cars rebuilt at Altoona, Pa., have been assigned to Pennsylvania-Reading Seashore Line Trains. 

Union Pacific.—Coincident with the beginning of summer vacation travel, the Union Pacific bas 
placed in transcontinental service 17 new diners and 16 new lounge cars. 
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Railroad passengers and railroad main- 
tenance men alike can appreciate the 
effectiveness of Wyandotte Raltec. 
This specialized compound not only 
leaves coaches clean and inviting—it also 
does its work safely and economically. 


Raltec is designed especially for 
the maintenance cleaning of railroad 
coaches, baggage cars and other equip- 
ment with painted, enameled, and lac- 
quered surfaces. Repeated laboratory 
and field tests have shown it to be safe 


They must have 
washed that car with 
Wyandotte Raltec 


"i 


> 
A 


MEM 


у 


ТТТ ПИЙ 


ЇЇ ҮҮ они 


on these surfaces, as well as on workers’ 
hands, brushes and clothing. Its superior 
wetting and cleansing properties speed 
the removal of traffic soils and bring 
out the full luster of the finish. 


Wyandotte Raltec is used alone to 
the satisfaction of many customers. 
However, to assure maximum surface 
life, it is recommended that the Raltec 
solution spray be followed by brush 
application of a Wyandotte C-12 solu- 
tion. This prevents corrosion, increases 


brush life and provides a superior 
cleaning job. 


Your Wyandotte Representative will 
be glad to demonstrate the advantages 
of these and other Wyandotte Products 
at your convenience. 


REG. U. S. РАТ. OFF. 


WYANDOTTE CHEMICALS CORPORATION 


Wyandotte, Michigan « Service Representatives in 88 Cities 
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RUB-BUB' 
m 


RAILROAD SAFETY FLOORING 


Outlasts steel! Reduces pay accidents! 
Used by 7 Class 1 roads! 


\ 


CRO of day coach flooring is 
no trivial matter. That’s why it 
will pay you — in fewer accident 
claims and lower maintenance costs 
— to specify RUB-BUB railroad 
safety flooring. 

Its toothy texture is as safe affer 
years of service as the day installed. 
Wide grooves in the aisle tread 
drain water faster . . . squeegee 
ribs grip shoe soles tighter. Knob 
design of underseat flooring keeps 
feet high and dry. 


‘And with RUB-BUB flooring 
there’s no costly replacement result- 
ing from premature wear. Tough 


RUB-BUB SAFETY AISLE TREAD (Dri-Foot rib de- 
sign) and Rub-Bub Safety Underseat Flooring 
(Dri-Foot knob design) are both made of a 
full 3/16 inch thickness of sinewy Rub-Bub 
synthetic compound with integral fabric back- 
ing. Microphotograph (enlarged 30 diameters) 
shows dense, fibrous texture of Rub-Bub com- 
pound that’s never slippery wet or dry. 


RUB-BUB synthetic rubber com- 
pound lasts for years with no sign 
of wear. Abrasive dirt accumulates 
in deep grooves below contact sur- 
faces . . . integral fabric backing 
prevents excessive "growth." 


Exclusive Dri-Foot design is also 
a feature of RUB-BUB vestibule 
plate, step plate and white safety 
step edge. Installed throughout a 
day coach, they make an ideally 
matched installation—for improved 
appearance ... greater safety... 
longer life. Write for a RUB-BUB 
sample and see for yourself why it 
is the big value in railroad flooring. 


SOME TERRITORIES STILL AVAILABLE FOR ESTABLISHED AGENTS 


RUB-BUB 


T E 


STEP PLATE WITH — ALL.BLACK STEP PLATE. 
WHITE SAFETY EDGE BOTH STEP PLATES 
HAVE NATURAL RUB- 

BER EDGE, SYNTHETIC 


RUBBER TREAD. 
VESTIBULE 
І PLATE 
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Transportation Products 


SAMUEL MOORE & CO. Mantua, OHIO 


RAILWAY & POWER ENG. CORP. 
Montreal * Hamilton * Windsor 
Toronto * North Bay * Winnipeg 
Vancouver * Norondo * New Glosgow 


IN CANADA 


* T. M. REG. U.S. РАТ. OFF. A-2018 
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Frederic А. Schaft 
Honored by Purdue 


Frevertc А. ЅСНАЕЕ, chairman of the 
board of Combustion Engineering-Super- 
heater, Inc., was honored by Purdue Uni- 
versity, his alma mater, with the degree 
of Doctor of Engineering at the school’s 
ninety-first commencement on June 19. 
The presentation was made by Dean A. А. 
Potter in recognition of Mr. Schaff's "con- 
tributions to the design and production 
of equipment harnessing power for the 
benefit of mankind." 


SUPPLY 
TRADE 
NOTES 


Binks MANUFACTURING СОМРАМҮ. — 
Classes in spray-painting methods and 
equipment are being held during the first 
full week of each month, except July and 
December, at the Spray Painting Equip- 
ment School recently opened by the Bink: 
Manufacturing Company at Chicago. In- 
formation concerning the classes can be 
obtained from E. F. Watts of the Binks 
Company at 3122 Carroll avenue, Chi- 
cago 12. 

* 

Morton MANUFACTURING COMPANY.— 
The O. K. Company, 80 Jackson boule- 
vard, Chicago, has been appointed rep- 
resentative for the Morton Manufacturing 
Company, 5195 West Lake Street, Chi- 
cago. Associated with O. K. are Tom 
King, president; Karl V. Graff, vice 
president, and Mal Cone, salesman. 

Oren G. Rutemiller has been appointed 
chief engineer of the Morton Company. 
and Н. A. Osborne, manager of the com- 
pany's welding fixture division. 

* 

Oxwetp RAILROAD SERVICE COMPANY.— 
Frank C. Hasse, vice-president, mechani- 
cal department, of the Oxweld Railroad 
Service Company, a unit of Union Car- 
bide & Carbon Corp., at Chicago, retired 
on July 1. Lem Adams, also vice-presi- 
dent at Chicago, has assumed general 
supervision of the mechanical and con 
struction departments in addition to his 
present duties. Clarence R. Strutz ba 
been promoted to manager of the те 
chanical department. 


AMERICAN Stir i Wire Co.—Th: 
American Steel & Wire Co. (a subsidiary 
of the United States Steel Corporation!. 
on June 23, officially opened its recenth 
completed stainless steel wire producing 
mil at Waukegan, Ill, which has a 
capacity of 500 tons a month. Nearh 
1,000 guests attended the dedication cere 
monies and visited the plant facilite 


ШАЙ 


| 


covering 100,000 sq. ft. Equipped with 
newly designed machinery and employing 
new production techniques developed 
since the war, the new mill will be one 
of the largest single stainless-stee] wire 
producers in the world. 


Ф 


AMERICAN Car & Founpry Co.—Henry 
V. Bootes, assistant vice-president of the 
American Car & Foundry Co. Since 
September, 1948, as announced on Page 
599 of the October issue, has been 
elected vice-president in the sales de- 
partment, with headquarters as before at 
New York. 

* 


CLIMAX-MOLYBDENUM CoMPANY.— Ar. 
thur Н. Bunker has been elected presi- 
dent of the Climax-Molybdenum Company. 

Mr. Bunker, who resigned as a general 
partner of Lehman Brothers on J une 30, 
was founder and first President of the 
United States Vanadium Corporation. His 
career has included also the presidency 
of the Carib Syndicate, Ltd., and the 
Colon Oil Corporation. 

* 


N. A. SrRAND Company Division OF 
BALMAR ConPonATION.— The Balmar 
Corporation of Baltimore, Md., has ac. 
quired the business of N. A. Strand & 
Co., 5001 North Wolcott avenue, Chicago, 
which now manufactures the Strandflex 
line of flexible shaft machine tools under 
the name N, А. Strand Company Division 

(Continued on page 477) 
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Supply Company 
Executives Honored by France 


Five executives of companies manufac- 
turing railroad equipment and supplies 
have been honored by France with pres- 
entations of the Legion of Honor. They 
are J. E, Dixon, president of the Lima- 
Hamilton Corporation; А. M. Hamilton, 
Vice-president of the American Locomo- 
live Company; R. A. Williams, president 
of the Standard Railway Equipment 
Manufacturing Company; Ralph Kelly, 
ormer president of the Baldwin Locomo- 
tive Works, and Ç, R. Carr, chairman of 
the board of the Dearborn Chemical 


Mr. Carr, who Жаз among the guests at 
the Washington dinner, had been made 


Cita Sp 


THREADING 1" to 2” PIPE 


FIG No. 65R 


is semi -automatic, sets to 
pipe size in just 10 seconds 


© The RIEAID 65R is so handy and efficient that it’s actually 
a pleasure to use. In just 10 seconds you're ready to cut perfect 
threads on 1,” 14," 115" op 2” pipe. Workholder sets instantly— 
only one screw to tighten, no bushings. With the self-contained 
ЕБ 65R you don't have to bother with extra dies — one 
set of high-speed steel chaser dies gives you accurate threads 
on any kind of pipe or conduit, always — easily. Every 65R is 
factory- tested. Buy from your Supply House, 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL СО. • ELYRIA, OHIO 
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| of the Balmar Corporation. The latter is 
a subsidiary of the Franklin Railway 
Supply Company, New York. 
* 


INTERNATIONAL STEEL Company,— 
Frank E. Cheshire, formerly vice-presi- 
dent of the Chicago, Indianapolis & 
Louisville and, more recently, transpor. 
tation engineer, General American Trans- 
portation Corporation, Chicago, has be- 
come manager of sales for the recently 
created railway division of the Intera- 
tional Steel Company, Evansville, Ind, 

* 

Wortuincton Pump & Macninery 
Corp.—Hobart C. Ramsey, formerly ex. 
ecutive vice-president of the Worthington 
Pump & Machinery Corp., has been elected 
president to succeed Clarence E. Searle, 
who has been named vice-chairman of the 


board of directors. Edwin J. Schwanhaus- 
ГА ser, vice-president in charge of sales since 
we ré ў 1945, has been elected executive vice- 


president, and John J. Summersby, as- 
| BEATTY combination Press 


sistant vice-president and general sales 
Brake & Flanger does flang- TO A LOT OF manager since 1937, has been elected 
| ing, V-bending, pressing, 


найда ызан PRODUCTION PROBLEMS | ^ 7 


ErEcrRic Service MANnuracturinc Сом. 
PANY.—The following changes in terri- р 
torial representation have been announced 
by the Electric Service Manufacturing 
Company: Walter Knodle, formerly at 
Dayton, Ohio, transferred to take charge 


TTY No. 11-B Heavy 
! бету Punch widely used in 
railroad industry. 


; of the Detroit, Mich., office, replacing 
d BEATTY-ongineered heavy metal John Mahler, resigned; E. Schofield w 
5 | — ' working equipment is on the job Sane 7 ме Каша. етн 
= ^ rbe, formerly of the adelphia, Pa., 
ud BEATY жарон ane. in hundreds of important plants, office, transferred to succeed Mr. Knodle 
y n oes , П БОША Ж a A 
| | shsaring. doing a wide variety of jobs. at Cincinnati, e 
Gi Yet, each machine is individual- Timken Ro ver Bearne СОМРАХҮ.— 
ly engineered to do its specific The Timken Roller jene GENE 
zi 1 iversary 
uil task better, faster, at less cost. commemorated its golden anni 
"| 


Canton, Ohio, June 20-24, by opening 
This wide range of experience is its facilities to all who cared to visit 

and inspect its plants in the Canton 
your assurance of expert coun- area. Special tours were conducted at 


sel, advanced engineering, fin- frequent intervals to show visitors the 


steps involved in manufacture, testing 
est quality construction. There’s and inspection of roller ee 
other Timken products. lnterspers 
| 1 a better way to handle any among the technical sights wer ole 
BEATTY Hydraulic Vertical heavy metal fabricating prob- displays which ена; ied borra 
H H а! 
Bulldozer for heavy form- : А by Timken, as compared with w à 
ing. «04:000099. lem. Our job is to help you find ideal goverment эрер da Candi tm 
that better way. If you have a of the machinery this tax we эё 
à . The tours began in the man” 
problem, write us. We may ie € санана to the hardening 
have the answer. 
| 


B 
carburizing and grinding —€— 
The next steps were the cage еу 
department, the bearing assem Га 
partment, and the bearing Ey үр 
departments. The tour continued к де 
latter point through the inem © 
ing and cup inspection departmen! X. de 
viewing the shipping deat 
visitors then saw the railway ий 
which featured such recent 2PP К è 
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BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


= 50 ne* 
of Timken bearings аз those isi 
50-ton freight cars for the Great Nor 


х Ж»: \ 
sob; T ka & Sant 
MACHINE AND 666 po e 
MFG. COMPANY ! 
HAMMOND, INDIANA 


also of particular interest tor 
RAILWAY MECHANICAL ENGINEER, AUGUST, 1949 


rtion 0 
tors. The bearing manufacture Py m 
the tour was concluded in ad after 
and roll grinding depa 
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Piping equipment for every need 


plant. Crane supplies all pip- 


tions of this type. 


large factory stocks. 


Chicago 5, Ill. 
Branches and Wholesalers 
Serving All Industrial Areas 


FEEDWATER LINES in railroad 
terminal power blant—250- 


EVERYTHING FROM ... j PLUMBING 


VALVES AND 


FITTINGS BEATING 


**. On one order to CRANE | 


MAIN STEAM HEADER ang When it comes to piping equipment . . . for | 
feedwater lines in power mobile or Stationary units... one order to | 
ing equipment for installa- any conveniently located Crane outlet Covers | 
^ everything for the job. Whether you need 
valves, fittings, pipe or accessories, you can 
get them at Crane. Get better Service, too. 
For Crane supplies you through a closely co- ; 
operating network of local, well-stocked | 
Branches and Wholesalers... all backed by 


Many railroads have long standardized on | 
this Single Source of Supply to simplify every 
Piping procedure. Giving Crane Undivided 


CRANE CO, 836 S. Michigan Ave, 


PIPE : 
| FOR EVERY PIPING SYSTEM | 
E 2 | 
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OPENING SOON. 


R MATTERHORN Мон 
кыш ын 


CLIMBING MADE | 
EASYZ | 


z n ataa й 


* And then we'll cover the whole thing with 
slip-resistant 4- WAY Safety Plate." 


p F 


2585 


Climbing steps, too, is easier — and 
safer — when they are formed of In- 
land 4-WAY Safety Plate. 4- WAY's 
raised lug pattern provides firm, pos- 
itive traction. Install it wherever feet 
or wheels must go, in your plant or 
on your product. INLAND STEEL 
CO., 38 S. Dearborn St., Chicago 3, 
Illinois. 


WRITE FOR BOOKLET 


WA 


Reg. U. S, Pat, Off, 


STOCKED BY LEADING 
STEEL WAREHOUSES 
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which the visitors witnessed the manufac- 
ture of Timken alloy steel at the Canton 
Melt Shop, and then boarded buses for 
the Gambrinus bearing factory, where 
cups, cones, large rolls and other bear- 
ing parts are made. This plant is located 
a few miles from the main Canton plan 
and is served by the Timken-owend rail- 
road between the two. 

* 

ALUMINUM COMPANY OF AMERICA.— 
Gilbert B. Hauser has been appointed 
head of the railroad section of the de- 
velopment division of the Aluminum Com- 
pany of America. 

Mr. Hauser, a graduate of Pennsylvania 
State College in 1923, completed a three- 
year course as a special apprentice with 
the Pennsylvania. He later was motive- 
power inspector for that road at Altoona, 
Pa., Harrisburg, and New York. He joined 


Photo by Gimbel's 


Gilbert B. Hauser 


the Aluminum Company of America in 
1930. During World War II, he was on 
loan to the Office of Emergency Coordi 
nator to assist in building new defenss 
plants. He returned to the company in 


` 1944 and was appointed assistant chief 


engineer of the railroad section, at New 
Kensington, Pa. 
* 

VaLvE PiLor Corporation.—At а ге 
cent meeting of the board of directors 
William W. Battles was elected president 
of the Valve Pilot Corporation. Mr. Bat- 
tles is a graduate of Princeton with the 
degree of C.E. (1912). Since 1912, with 
the exception of a period in the first 
World War during which he served as 
a major of infantry in the United States 
Army, Mr. Battles has been associated 
with Battles & Co., investment brokers, 
Philadelphia and New York. For many 
years he has been a director and officer 
of Valve Pilot Corporation, and since 
July, 1948, has been executive vice-presi- 
dent of the corporation. 


GLosE STEEL Tuses Company.—F. К. 
Krell has been appointed manager of 
sales, welding fittings, of the Globe Steel 
Tubes Company, and John F. Scott has 
been appointed manager of sales, stainless 
and alloy tubing. John Koss, formerly in 
charge of export sales, has been appointed 
sales representative, Chicago district, and 
J. J. Lukens, formerly head of the pricing 


— - 


BIG BITE 
PUNCHING 


SHEARING 


Shear in Position for Fast Work 


49 


SINGLE END 
PUNCH WITH SHEAR 


i i А powerful, fast machine designed for rail- 
Away shops, heavy industries. 


Quick-change attachments to keep a wide 
ariety of jobs MOVING! 


Punches accurately and to 38” of corners of 


| Full-floating punching head allows bring- 
"ling punch down to exact spot on work to be 
“punched. 


Hundreds have paid their way in a short 
ime in LOWER fabrication costs! 


n 


p 174 MORTIMER 


COSTS! 


WRITE FOR 
BULLETIN 303-D 


1. SHEARING FLATS 
2. CUTTING ANGLES 


3. PUNCHING BEAMS 
AND CHANNELS 


Д. TRIPLE PUNCHING 
5. CUTTING TEES 


9% 


MACHINE 


GÉ COMPANY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


—. aq JOHNSION 


PROPORTIONING 
CONTROL SYSTEMS 


PYROMETER 


CONTROL __ 
MOTOR 


* 


THERMOCOUPLE 


SIMPLIFIED AUTOMATIC 
CONTROL FOR ALL TYPES 
ОР 011 FURNACES 


SAVES Time and Fuel Oil 


Here's the answer to the widespread need for a 
simplified, dependable automatic control system 
at moderate cost! |t employs the service-proved 
JOHNSTON "Reverse Blast" Oil Burner with 
JOHNSTON Fueltrol Proportioning Valve and con- 
trol motor attached. Synchronizing mechanism is 
provided so that the air and oil balance is main- 


tained in the same ratio at any setting between low 
and high fire. 


Most types of pyrometers can be used. Schematic 


diagrams can be furnished on request showing com- 
plete control hook up. 


Send us full details on your furnace to be controlled 


and we will submit information concerning equip- 
ment required. 


Write for Bulletin R 508 and diaaram 13172. 


MANUFACTURING CO. 
HNS ON 2825 EAST HENNEPIN AVE. 


MINNEAPOLIS 13, MINN. 
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division, has been appointed sales repre. 
sentative, New York district. 

Mr. Krell joined the company's gen. 
eral sales staff in 1942 and was appointed 


F. K. Krell 


advertising manager two years later, [n 
1946 he became sales service supervisor 
and in 1947 was appointed Chicago dis 
trict sales representative. | 
Mr. Scott joined Globe Steel Tubes in 
1940 as a metallurgist and was later | 
transferred to the general sales office as 


John F. Scott 


a chemical and metallurgical sales "Р | 
resentative, Early in 1947 he eh 
pointed sales representative for the X 
York district. 


* 

Warner & Swasey Co.—The New bt 
land district office of Warner & x» 
has been moved from the Кой i 
building, Cambridge, Mass, t0 ee 
nut st., Needham 92, Mass. d a 
pany's Buffalo office has been PUE 
the Iroquois building to the bes mm 
344 Delaware avenue. John L. ex d 
has been appointed a repre (ои. 
Warner & Swasey in Hase Ый 
supplementing the company 5 
Mass., district sales office. 


^. т МВ 

Fairpanxs, Mors & cA A 
manager of the Diesel ir is 
hanks, Morse & Co., at ein ie 

appointed director of qual "n 


1 jg, WODE 
the company's Beloit, ud T 
W. Wright, formerly mans! 


= = HFN 


BARBER STABILIZED TRUCKS 


Over 210,000 sets of Barber Sta. 
bilized Trucks have been ordered. 


] Special Alloy-Iron friction cast- 
ing having 35 square inches 
friction-bearing surface. 


2 Spring-steel wear Plate securely 
bolted or welded to the colum 


3 Friction *casting-supporting sid 
spring having а minimum: 3/ 
initial compression, 


STANDARD CAR 


to cushion and absorb the greater road shocks 
which would be encountered. 


At that time, Pioneering studies and tests 

on l-o-n-g.e-r Springs were started by this Company, 
resulting in the development of Barber Trucks 

for springs having up to 3 13/16" travel or more, 
with the necessary stabilizing combination 

to control their greater movements, 


Many thousand Car Sets of these l-o-n-g-e-r Spring 
Barber Stabilized Trucks are now in service, 


giving Freight Cars а fully controlled, smoother 
Vertical and Lateral ride. 


TRUCK COMPANY 


332 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS 
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THEY'VE GOT THE HIGHBALL 
ON FAST, SURE, LOW COST 


DIESEL 


PARTS 
CLEANING 


y^ od 


| 
| 
| 
| 


These roads and many others have found the de- 
pendable, economical and speedy way of cleaning 
diesel parts ... 


MAGNUS 755 
in the 


MAGNUS AJA-DIP CLEANING MACHINE 


They use Magnus Decarbonizing Compound #755 because it is 
the best-by-test chemical for removing stubborn carbonized oil 
deposits and grease... . Because it cleans thoroughly with neg- 
ligible hand work...BECAUSE it's safe for all metals... BE- 
CAUSE Magnus 755 lasts — and is still going strong, with months 
of cleaning service to go — when other cleaners of this type are 
exhausted. 

They use Magnus Aja-Dip Cleaning Machines BECAUSE the 
cleaning job is accomplished automatically and without hand 
work... BECAUSE this speedy cleaning gives them broad flexi- 
bility in solving all parts cleaning problems and in méeting clean- 
ing schedules . . . BECAUSE they can design their cleaning set-up 
to fit their needs, due to the wide range of capacities in which the 
Magnus Aja-Dip Cleaning Machines are available. 


Magnus 755 and the Magnus Aja-Dip Cleaning Machine offer you the 
highball on diesel cleaning. Write for Bulletin 407-AST for the full story. 


Railroad Division 
MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, N. J. 


SS In Canada—Magnus Chemicals, Ltd. 
i 4040 Rue Masson, Montreal 36, Que. 


A 
Naa ттт: CLEANERS 
CLEANING EQUIPMENT 


Representatives in all principal cities 
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Diesel engine sales department at Kansas 
City, Mo., succeeds Mr. Robie as manager 
of the Diesel division at Chicago. 

* 

Олкіте Pnopucrs, Inc.—John A. Carter 
has been elected president of Oakite Prod- 
ucts, Inc., to succeed D. C. Ball, who has 
been elected chairman of the board. David 
S. Ball, formerly vice-president, was 
elected to the newly created position of 
first vice-president. G. H. Brauburger has 
been appointed technical service repre- 
sentative for Oakite with headquarters at 
22 Thames street, New York 6. 

Mr. Carter has been associated with 


John A. Carter 


Oakite for 34 years, serving in recent 

years as assistant to the president and, 

since December, 1947, as general manager. 
* 

GENERAL Exvectric Company.—C. М. 
Davis, manager of the transportation engi- 
neering division of the apparatus depart- 
ment of the General Electric Company, 
who has retired as announced in the July 


C. M. Davis 


issue, is a graduate of the University of 
Michigan with an electrical engineering 
degree and of Union College, Schenec- 
tady, N. Y., with a master's degree. He 
joined G. E. in 1909, and a year later was 
assigned to the consulting engineering de- 
partment. In 1913, he entered what is 
now the transportation division and, in 
1924, was sent to Australia to represent 
the company in connection with the elec- 
trification of the Sydney suburban lines 


STANDARD 
ENGINEER'S CASE FILE. — 


{jj Case 1156—Eliminating Carbon 
Trouble inLocomotive AirPumps 


After a full year of operation on an engine in main 
line service, the air discharge valves in the air 
pump, lubricated with Calol Air Pump Lubricant, were 
free of carbonaceous deposits ... pistons, rings and 
lands were also clean. Recommended for both the air 
and steam ends of Westinghouse and New York locomo- 
tive air compressors. , 
A. Contains special additive—resists oxidation and 

the formation of lacquer and carbon throughout 

the pump and especially in critical valves. 


. Prevents development of high temperatures . 
Sticks on cylinder walls, pistons and other parts 
—Qminimizes oil carry over into air passages and 


valves. 
Detergent keeps rings clean and free, air passages 


C. 
open. 
Calol Air Pump Lubricant is made of selected stocks 


with very low carbon-forming tendencies. 


LOCOMOTIVE AIR PUMP 
HIGH-PRESSURE CYLINDER AND DISCHARGE 


Case 1141—Reducing Wear on 
Rails at Curves 


Car and engine wheels carried Calol Rail and Flange 
Lubricant and lubricated rails for a distance of more 
than two miles from ап automatic lubricator. Calol Rail 
and Flange Lubricant is made from a highly water-re- 
sistant base and special lubricating graphite. 


Very stable in use and storage — will not separate 

in any climate along U.S. railroads . . . will not 

wash off rails or flanges. 

. Pumps freely from lubricator — suitable for use 
in temperatures from below zero F. to over 160 de- 


grees above. 
Forms and retains "button" formation on wiping bar. 


A. 


с. 

Calol Rail and Flange Lubricant has a "short" поп- 

stringy texture. This keeps it on flanges and the 

AUTOMATIC RAIL AND FLANGE LUBRICATOR sides of rails and minimizes the usual tendency of 
grease to pull over the tops of rails. 


The California Oil Company 


For additional information and the 
name of your nearest Distributor, write Barber, New Jersey 
The California Company 


STANDARD OIL COMPANY а сонра. Cals 
OF CALIFORNIA Standard Oil Company of Texas 


El Paso, Texas 


Trademark Reg. 
U.S. Pat. Office 


225 Bush Street, San Francisco 20, California 
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the battery that's 
Designed for Diesel Duty— 


AND DOES THE JOB 
IT'S DESIGNED TO DO! 


Diesel driven equipment demands... 


A Battery that gives a large volume of current at starting 
motor voltage requirements . . . 


A Battery that maintains operating voltoges at low 
temperature limits... 


A Battery that's built with high electrical efficiency and 
conducting capacity... 


A BATTERY THAT'S DESIGNED TO SATISFY THESE AND 
THE MANY OTHER AUXILIARY DEMANDS OF DIESEL 
SERVICE... 


К. №. Depend on К. W. to do the job it's designed to dol 


K. W. BATTERY 
COMPANY, Ine. 


3705 N. LINCOLN AVE. Foot of MONTAGUE ST. 
CHICAGO 13 BROOKLYN.2 
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of the New South Wales Government 
Railways. Mr. Davis was appointed engi- 
neer of the transportation department in 
1934 and manager of the transportation 
engineering division in 1945. ў 


Ф 


Влірміх Locomotive WoRKs.—George 
S. Grassmyer has been appointed man- 
ager of inspection of the Eddystone divi- 
sion of the Baldwin Locomotive Works. 
Mr. Grassmyer formerly was a member of 
the field service and inspection depart- 
ment. 


* 


AMERICAN BRAKE SHOE CoMPANY.— 
Roger W. Batchelder has been appointed 
vice-president in charge of sales of the 
National bearing division of the Ameri- 
can Brake Shoe Company, with head- 
quarters at S. Louis, Mo. 

Mr. Batchelder joined Brake Shoe in 
1933. He was general purchasing agent 
from 1945 to 1948, and assistant to the 
president of the division at the time of 
his recent appointment. During World 
War II he served as a colonel with the 
United States Army Air Forces. 


* 


$раїхс  PackiNc CorporatTion.—The 
Spring Packing Corporation has moved 
its Chicago quarters to 332 South Michi- 
gan avenue. The announcement of this 
change in the July issue erroneously 
listed the firm as the Chicago Packing 
Corporation. 

* 


1лхк-Вкгт Company.—The Cleveland, 
Ohio, office of the Link-Belt Company has 
been moved to 314 Hanna building, Cleve- 
land 15; the Baltimore, Md., office to 2315 
St. Paul street, Baltimore 18; and the 
Huntington, W. Va., office to 1009 Fifth 


avenue, Huntington 1. 
* 


Morton Grecory Corporation.—R. 
C. Friedly, assistant general sales manager 
of the Nelson stud welding division of 
the Morton Gregory Corporation, Lorain, 
Ohio, has been appointed central] states 
regional manager, with headquarters at 
Chicago. 

* 


WESTINGHOUSE ELECTRIC CORPORATION. 
—The following executive changes have 
taken place in the organization of the 
Westinghouse Electric Corporation: L. E. 
Osborne, vice-president, assigned staf 
supervision over all the company’s manu- 
facturing activities, including all matters 
of production and industrial relations; 
James H. Jewell, recently elected vice- 
president, appointed to take over staff 
supervision of all sales and marketing; 
John K. Hodnette, vice-president and 
head of the transformer division at Sharon, 
Pa., appointed general manager of in- 
dustrial products, with headquarters at 
Pittsburgh, Pa.; John M. McKibbin, also 
a recently elected vice-president, ap- 
pointed general manager of consumer 
products, with responsibility for operation 
and distribution of the appliance and the 
home radio divisions at Pittsburgh; Tom- 
linson Fort, formerly manager of central 
station sales activities, appointed man- 
ager, apparatus sales department; W illiam 
W. Sproul, formerly transformer sales 


OW ER unequalle 


Li 


'The most dependable and economical source of 
electric power for railroad passenger coaches is 
the axle driven generator and genemotor. As 
designed by Safety Company engineers, this 
equipment represents the best type of power supply yet 


developed for railroad requirements. 


Safety Company generators and genemotors reflect 35 
years continuous research and deyelopment by engi- 
neers trained in the railroad industry. Equipment is 
made to assure maximum efficiency and economy in 


operation . . to simplify maintenance . . and to with- GUARANTEED PERFORMANCE 
stand the rigors of railroading. LIBERALLY DESIGNED 

Safety Company's modern manufacturing and inspec- RUGGED CONSTRUCTION 
tion methods assure minimum maintenance and many RIGIDLY INSPECTED 

years of trouble-free service. EASY TO MAINTAIN 


TIME-TESTED IN SERVICE 


Generators 1 KW to 20 KW Genemotors 5 KW to 30 KW 


THE SAFETY &i»uocuisc COMPANY “© 


NEW YORK - CHICAGO . PHILADELPHIA - ST. LOUIS - SAN FRANCISCO . NEW HAVEN · MONTREAL 


@ SAFETY COMPANY PRODUCTS INCLUDE: Complete Air-Conditioning Equipment € Genemotors © Generators 9 Fans o 
Regulators © Lighting Fixtures 9 — Switchboards © Parcel Racks © Generator Drives © Motor Alternators 
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... that’s what they say about the 


LUNKENHEIMER 


"King Clip" Gate 


Tux first clip type valve was originally developed 
many years ago by Lunkenheimer and was one of the 
most popular gate valves ever designed. As service 
demands became more severe, the basic design was 
improved into the present *King Clip". Twenty-one 
different patterns are now available for a wide range 
of service conditions in virtually all industries. 


The “King Clip" is truly the leader of all clip type 
valves... it offers you a money saving solution to 
many valve problems. Write for Circular No. 561. 


There are good reasons why so many valve users prefer 
“King Clip’ Valves. Note these features: 


Exceptionally strong body and bonnet construction. 

Extra length pipe threads for a strong, safe joint. 

Sharply tapered disc seats tightly. 

Large, unobstructed channels really drain the bonnet. 

Coarse stuffing box threads provide greater resistance to cor- 
rosion and stripping . . . reduce annoyance of leaky stuffing 
boxes. 

Easy to disassemble and reassemble. 

Exceptionally low maintenance cost. 

In bronze mounted patterns, rolled-in seat rings, integral non- 
corrodible stem thread bearing and special alloy stem assure 
longer life. | 


LUNKENHEIMER manufactures a wide variety of products for 
ráilroad service requirements . . . Valves of bronze, iron and 
steel; cocks, fittings, unions, air nozzles, boiler mountings and 
lubricating devices. Write for Circular No. 521, "LUNKEN- 
HEIMER VALVES for Railroad Service." 


ESTABLISHED 1862 


THE LUNKENHEIMER со. 


"QUALITY e 
CINCINNATI 14, OHIO. U. S. A. 


NEW YORK 13 CHICAGO 6 
BOSTON О PHILADCLPHIA 34 


EXPORT ОЄРТ. 318.322 HUDSON ST, NEW YORK 13. М. Y. 
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Valve 


Fig. 1640 оп Body 
Bronze Mounted...forsteam, 
oil, gas, air, water and 
gasoline service. 


Fig. 1644 Alliron...for 
handling solutions which at- 
tack bronze. 
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manager, appointed sales manager, indus- 
trial products; and Royal C. Bergvall, 
assistant to the vice-president since 1938, 
appointed engineering manager, indus- 
trial products. 

* 


R. L. Brown has been appointed divi- 
sion engineer in charge of engineering 
and development of instrument trans- 
formers, tap changers, and large power 
centers for the Transformer Division of 
the Westinghouse Electric Corporation in 
Sharon, Pa. He succeeds J. Н. Chiles, Jr., 
who has become engineering manager for 
the entire Transformer Division. 

* 

INDUSTRIAL BROWNHOIST CORPORATION. 
—H. D. Wright has been appointed di- 
rector of sales, western region, for the 
Industrial Brownhoist Corporation, with 
headquarters in San Francisco, Calif. 


Unitep States Russer Company.—F. 
M. Urban has been appointed sales man- 
ager of engineered rubber products, 
United States Rubber Company, Fort 
Wayne, Ind. 

* 


ANsUL CHEMICAL Company.—The An- 
sul Chemical Company of Marinette, 
Wis., has opened offices in Los Angeles, 
Calif, Fresno and Oakland, and will 
offer sales and service for the Ansul dry 
chemical fire extinguishers in the Pacific 
Coast states formerly served by the Snow- 
den Chemical Company, Modesto, Calif. 


Obituary 


Witam B. Wait, president of the 
Valve Pilot Corporation, died on June 
26. Mr. Wait was born on July 13, 1872, 
in New York, and educated in the pub- 
lic schools there. Upon graduation from 
the Columbia University Law School in 
1894, he was admitted to the bar. He 
had been president of Valve Pilot since 
1927. Mr. Wait was a navy veteran of the 
Spanish-American war and of World 
War I; a member of the New York Naval 
Militia from 1896 until 1922, and after 
the war was commander of its first ba- 
talion, with the rank of captain. 

+- 

Hanorp C. BuLLARD, plant engineer of 
the Bullard Company, Bridgeport, Conn. 
died on June 28. Mr. Bullard was 69. 

* 


J. FREDERIC Byers, Sr., chairman of the 
board of the A. M. Byers Company, died 
recently in Roosevelt Hospital, New York. 


Н. B. ErLis, formerly service manager 
of the Electro Motive Division, General 
Motors Corporation, died Friday, July 8, 
at his home near Miami, Fla. 

* 


James S. Hearons, sales manager, rail- 
way division, of the Clark Equipment 
Company, with headquarters at Chicago, 
died on June 12, ae a heart attack. 


Guitrorp S. Woop, who founded and 
operated for many years a railroad sup- 
ply firm bearing his name at Chicago, 
died in that city on June 14, at the age 
of 97. 


Announcing- 


for even longer life! 


Mason TO an improved preservative formula- 
tion, Copperized Chromated Zinc Chloride, you can 
Count on greater service life from salt-treated wood. 

This new formulation . . . the product of coopera- 
tive research by chemists of E. I. du Pont de Nem- 
ours & Co., Inc., and Koppers Company, Inc. .. . pro- 
vides longer service life than Chromated Zinc Chlo- 
ride, the salt preservative from which it was devel- 
oped. Accelerated service tests bear this out, asshown 
in the accompanying table. 


KOPPERS COMPANY, INC. |” 
Pittsburgh 19, Pa. 


sed on 85.5 months’ exp 


i relationship between trea 


ACTUAL 


р LIFE 
$ SERVICE LIFE e UM SERVICE 
PRESERVATIVE TO DATE* 
100 
TED 
ACCELERATED UNTREATE : 
1 
SERVICE | Sinc 
CHLORIDE A gao 
TESTS czc 233 
sed ZED 519 Ne 
(сш) бе = osure. All figures meret esten] 


tments ond чп 


While adding extra years of service, this new pre- 
servative retains all the outstanding advantages of 
CZC. It is decay resistant, termite repellent, clean, 
odorless and paintable. There is no loss of strength 
in wood treated with Copperized CZC. 

You'll add years of service to car lumber, plat- 
forms, roof decking and other installations, by using 
wood pressure-treated with this new COPPERIZED 
CZC. It's a worthwhile investment . . . investigate 
it today. 
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PERSONAL 
MENTION 


General 


Crype B. Нїтсн, chief mechanical officer 
of the Chesapeake district of the Chesa- 
Cleaning peake & Ohio, with headquarters at Rich- 
Ai mond, Va., retired on July 1 under the 
Air 1 E 
pension rules of the company, after 47 


years of railroad service, 41 of which were 
with the C.&O. 


Compres- 


sor in a 

prominent A. V. Nystrom, formerly assistant gen- 

Rail l eral superintendent, locomotive and car 
ailroac 


departments, Chicago, Milwaukee, St. 
Shop Paul & Pacific, at Milwaukee, Wis., has 
been appointed assistant to the general 
superintendent of motive power of the 
Chicago, Rock Island & Pacific at Chi- 
cago, with jurisdiction over all mechani- 
cal matters. 


This photo shows PERMAG Cleaning Compounds in action More details on 
in hot tank cleaning of engine parts. The penetrating PERMAG for rail. 
power—speed—thoroughness of PERMAG Compounds as- road service sent 
sure a highly satisfactory job in railroad shops. PERMAG on request. 

is used with equal efficiency for cleaning large steam or Our Technical 
Diesel locomotives, and for general maintenance. representatives are 


available for con- 
PERMAG CAR CLEANER is unexcelled suhation on clean- 
for removing Diesel oil film, dirt and grease ing problems. 
from stainless steel or painted coaches. Write or 'phone. 


MAGNUSON PRODUCTS CORPORATION 


Mfrs. Specialized Cleaning Compounds for Industry 


50 COURT STREET BROOKLYN 2, N. Y. 
In CANADA: Canadian PERMAG Products Ltd., Montreal, Quebec 


ELMER А. Конм, superintendent motive 
power of the Pere Marquette district of 
the Chesapeake & Ohio, succeeds to the 
duties of the former position of chief 
mechanical officer of the district which has 
been abolished, with full jurisdiction over 
the mechanical department. Mr. Kuhn re- 
tains the title of superintendent motive 
power and maintains headquarters as be- 
fore at Grand Rapids, Mich. 


Epwarp L. BACHMAN, general superin- 
tendent of motive power of the Pennsyl- 
vania at New York, who was granted a 
leave of absence on May 1, as reported in 
the June issue, will retire on August 31, 


Reduce Costs Outdoors as Well as In 
with 
ROUSTABOUT CRANES 


after more than 47 years of service. Mr. 
Bachman was born at Coshocton, Ohio, 
on January 24, 1881, and was educated in 
the public schools there. He worked 
briefly for the East Ohio Gas Company 


and the Keagy & Lear Machine Co., dur- 
ing which period he completed a course 
in steam engineering with the Interna- 
tional Correspondence School. Mr. Bach- 


. . . The fast tractor-footed load hustlers 


Don't stop at cutting materials handling costs 
inside your plant—go outside and start slash- 
ing in the wide expanses that eat up profits. 

N With a Roustabout crane you've got a hook, 
WN | a magnet, or a grab-bucket anywhere you 
want it—when you want it. Handles any- 


thing up to 7⁄2 tons, uphill or down. 


ере costly, manpower-wasting de- 


lays. Modernly engineer- 
ed for years of overwork 
. . . mounted on crawler 
or wheel tractors. Write 


for the whole efficiency 
story now—to Dept. G-4 


Edward L. Bachman 


man entered railroad service in 1902 as 


HUGHES- KEENAN CORPORATION 


DELAWARE, OHIO, U.S.A 


Lad ending Specialism десе 1908 
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a machinist at the Dennison, Ohio, shops 
of the Pennsylvania and later worked gt 
various points on the system as engine- 
house foreman, master mechanic and in 


STOP DANGEROUS AND COSTLY 


BOXCAR FLOOR BREAK-THROUGH 


г STEEL FLOORING i e а 


In actual use as well as in laboratory tests 
it has been proved that NAILABLE STEEL 
FLOORING can't break through under 
any kind of heavy freight. Boxcars with 
NAILABLE STEEL FLOORING have safely 
hauled heavy copper cakes, automobile 
engines, highly concentrated loads of sheet 
steel and tinplate as well as hundreds of 
other commodities. 


No Fork Truck Break-Throughs Either 


NAILABLE STEEL FLOORING supports the 
biggest fork trucks, too, which so often 
break through conventional floors. For 
example, 23 cars are spotted each day at the 
Wabash Railroad’s Ford Loading Dock in 
Detroit. Although they’re all new or recently 
rebuilt, an average of five or six cars per 
day come in with large holes somewhere 


In Detroit Testing Laboratory test to 
determine cantilever strength, 11,000 lbs. 
of pig iron were loaded on a panel con- 
sisting of three NAILABLE STEEL FLOORING 
boxcar channels welded side by side. The 
cantilever span was 30”. Under this floor 
load of 733 pounds per square foot—far 
in excess of heaviest freight loading — the 


NAILABLE STEEL FLOORING section hadn't 
even reached the yield point. 


Re 


x 


Fe е 


чучу. 


throughout the length of the floor where 
fork trucks have broken through. 


Durability Means Low Maintenance... 
Low Operating Costs 


NAILABLE STEEL FLOORING stops the break- 
throughs—and a good many other common 
floor troubles. It isn’t chewed up by pinch 
bars or rough freight. Although nails are 
tightly clinched, they don’t tear, splinter or 
deform the floor. All this adds up to lower 
maintenance costs—and lower operating 
costs as well. When floors stay in good con- 
dition for all types of freight, cars require 
less switching and empty movement. 


To eliminate dangerous break-throughs 
and reduce maintenance costs, specify 
NAILABLE STEEL FLOORING for the next 
boxcars you build or rebuild. 


GREAT LAKES STEEL CORPORATION 


Steel Floor Division e 3576 Penobscot Building e Detroit 26, Michigan 
UNIT OF NATIONAL STEEL CORPORATION 


“Many delays and poten- 
tial accidents have oc- 
curred and are continu- 
ing to occur, due to pig 
iron, lead, copper bars 
and similar commodities 
breaking through Бох- 
car floors . . . this con- 
dition . . . is due to the 
type of equipment se- 
lected for this type of 
loading." (Car Depart- 
ment Officers Associa- 
tion Report by Commit- 
tee on Preparation of 
Freight Cars, September 
20, 1948) 


NAILABLE 
STEEL FLOORING 


ZDSS 
Neue 


А 
GREAT LAKES STEEL 
PRODUCT 
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Railroads all over the 
country report the same 
service from GRID Unit 
Heaters, whether in- 
stalled for round houses, 
shops, store rooms, wash 
rooms, offices, etc. (as illustrated by 
above reproductions of letters received 
from railroads who have installed and 
used GRID Unit Heaters . . . many of 
them for as long as fourteen heating 
seasons). These reports are possible 
because: 

GRID Unit Heaters are designed and 
made to eliminate maintenance . . . 
GRID heating sections are ONE piece 
construction high test cast iron—the 
metal for permanency. In GRID con- 
denser "'fin" sections there are no 
soldered, brazed, welded or expanded 
connections to become loose or de- 
n velop leaks, breakdowns . . . no elec- 
trolysis to cause corrosion, breakdowns, leaks or 
heating failures, because there are no dissimilar 
metals used in GRID construction . . . GRID IS 
MAINTENANCE-FREE. 


SAVES FUEL COST TOO! 


GRID Unit Heaters are designed to save fuel cost, 
because they provide heat where it is most needed 
—to the working zone. They eliminate stratifica- 
tion of warm air at ceiling level . . . GRID Unit 
Heaters are designed for low outlet temperatures 
эла greater air delivery to the floor line—not the 
ceiling. 

Investigate the GRID system of diesel house heat- 
ing. It's new and proved for this different service! 


Write today for the complete GRID story—CUH- 
849-RM, capacity tables and асела dete. 


D. J. MURRAY MANUFACTURING CO. 


WAUSAU - WISCONSIN 
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other supervisory positions. He became 
general superintendent motive power of 
the New York Zone on December 1, 1936, 
and was in charge of the repair, main- 
tenance and servicing of all locomotives 
and other rolling stock for both the Long 
Island and the New York division of the 
Pennsylvania until May 1. 


Rucnanp J. Williams, chief mechanical 
officer of the Pere Marquette district of the 
Chesapeake & Ohio, with headquarters at 
Detroit, Mich., retired on July 1 under the 
pension rules, after 50 years of railroad 
service. 


L. E. Dix, mechanical superintendent 
of the Texas & Pacific, at Dallas, Tex., 
retired on August 1, after 51 years of rail- 
road service. Mr. Dix, a native of Holton, 


L. E. Dix 


Kan., began his railroad career as a ma- 
chinist apprentice with the Chicago, Rock 
Island & Pacific at Horton, Kan. He later 
served as machinist with the Atchison, 
Topeka & Santa Fe and the Missouri 
Pacific, and as master mechanic of the 
Union (a subsidiary of the M. Р.) at 
Memphis, Tenn. In 1916 he was appoint- 
ed master mechanic of the Texas & Pa- 
cific-M. P. Terminal (a joint subsidiary 
of the T. & P. and M. P.) at New Or- 
leans, La.; in 1920 master mechanic of 
the T. & P. at Fort Worth, Tex.; in 1922 
fuel supervisor, and in October. 1946. 
mechanical superintendent. Mr. Dix for 
many years was active in the affairs of the 
Railway Fuel and Traveling Engineers 
Association, of which he was president 
from 1941 to 1946, inclusive. 


Car Department 
Ernest BUCHHOLTZ, district general car 
foreman of the Northern district of Chi- 
cago, Milwaukee, St. Poul & Pacific at 
Minneapolis, Minn., has been appointed 
district general car foreman of the South- 
ern district of the Milwaukee, with head- 
quarters in Chicago. 


Jacos Hansen, general car foreman 
of the Chicago, Milwaukee, St. Paul & 
Pacific at Minneapolis, Minn., has been 
appointed district general car foreman 
of the Northern district, with headquar- 
ters at Minneapolis. 
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and car departments, system. 


Master Mechanics 

And Road Foremen 

Ross ETHERINGTON, master mechanic 

of the Toronto, Hamilton & Buffalo at 

Hamilton, Ont., has retired under the 
company's pension regulations. 


W. E. Кхеснт, traveling engineer of the 
Litchfield & Madison, has been appointed 
master mechanic in charge of locomotive 


К. L. Ромтом, general foreman of the 
Atlantic Coast Line at Jacksonville, Fla, 
has been appointed master mechanic at 
Rocky Mount, N. C. 


J. G. CanLTON, master mechanic of the 
Seaboard Air Line at Hamlet, N. C. has 
been transferred to the North Florida di 
vision, with headquarters at Jacksonville, 
Fla. 


Henry BALLENBERGER, master mechanic 
of the Virginia division of the Seaboard 
Air Line, has left the road after 48 years 
of service. 


W. J. Jarrett, master mechanic ol 
the North Florida division of the Sea 
board Air Line at Jacksonville, Fla., has 
been transferred to the position of master 
mechanic at Raleigh, N. C. 


C. С. Manoney, general foreman oí 
the Elgin, Joliet & Eastern at бау, 
Ind., has been appointed master me 
chanic at Gary. 


Electrical 


Harvey C. GRIFFITH, whose appoint- 
ment as chief electrical engineer of à 
Pennsylvania, at Philadelphia, Ра, "3 


Harvey С. Griffith 


reported in the June issue, wat a 
New Enterprise, Pa., on June , 
received his electrical engineering n 
from Lehigh University 12 ps #5 
tered railroad service 10 ез 

as a draftsman with the fe : 
He was appointed inspector ge p 
1917; foreman in November m: 
ant engineer in May, gn dete 
electrical engineer 12 ay, p ayi 
al engineer in JU: 1935, p" 
chief engineer, traction 

—signals in January: 1949. 
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FOR BETTER RAILROADING 


BEGINNING TODAY- 


THE RAILROADS’ 
ANNUAL MULTI-MILLION 


DOLLAR BILL FOR 
BRAKE BEAM RECLAMATION 


IS GOING 
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TRUSLOCK IS HERE! 


SPACE 189 HOTEL SHERMAN, CHICAGO SEPT. 19-22 


BUFFALO BRAKE BEAM CO. 
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Lima-Hamilton Switcher 


Unit is powered by 1,200 hp. eight-cylinder supercharged 
Diesel engine with Westinghouse electrical equipment 


Tes Lima-Hamilton Corporation, Lima Locomotive 
Works Division, Lima, Ohio, has made delivery of 
1,000 hp. Diesel-electric switching locomotives to the 
Nickel Plate, the Erie and the New York Central. 

Suitable for all kinds of hauling within its capacity, 
the switcher is powered by a Hamilton 9-in. by 12-in. 
eight-cylinder, supercharged, four-cycle vertical Die- 
sel engine, which provides a full 1,000 b.hp. for trac- 
tion, utilizing the full capacity of the traction motors. 
The switcher, which weighs 120 tons in working 
order, has a maximum speed of 60 m.p.h. 

The locomotives are of the B-B wheel arrangement, 
and have a single cab mounted on the frame which is 
carried on two four-wheel swivel trucks with a motor 
on each axle. The operator’s compartment is located 


$c 


CAEXA 


at the rear, with the power plant hood extending from 
the compartment to the front end of the locomotive. 

Of conventional design, the hood of the locomotive 
is made of steel sheets and structural shapes, and 
houses the engine, generator, air compressor, traction 
motor blowers, radiators and fans, and all control 
equipment. А removable hood section over the power 
plant permits removal for repairs if necessary, with- 
out disturbing other equipment. Panel doors are 
located on each side, with hatches in the róof. Ducts 
for the generator fan outlet prevent recirculation of 
hot air under the engine hood. 

The operator's insulated compartment has sliding 
windows on each side, and front and rear windows, 
also on each side, of the fixed type, with the wind- 
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Diagrammatic section of Lima-Hamilton 1,000-hp switcher 
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shield wipers on the exterior. Two electric heaters 
with circulating fans provide low, medium, and high 
heat. 

Trucks for the locomotive are the side-equalized 
swivel type with rigid bolsters and outside friction 
bearings. Truck frames are one-piece steel castings, 
made by General Steel Castings Corporation. The 
pedestals are protected from wear by hardened steel 
liners, with pedestal caps made of forged steel, 
bolted in place. Steel liners on the sides and a loose 
liner on the bottom protect truck center plates from 
wear and also permit height adjustment. Side bear- 
ings are fitted with hardened steel wear plates. The 
truck frame transfers the load to the equalizer through 
double coil and semi-elliptic springs. Cast steel jour- 
nal boxes are fitted with bronze friction bearings and 
a bronze thrust bearing. : 

The 1,200-hp. Diesel engine operates at a brake 
mean effective pressure of 165 lb. per sq. in. with a 
firing pressure of 1,200 to 1,400 lb. This is far 
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beyond the pressure used in any other engine of this 
general type, according to the manufacturer, but the 
engine, with its heavy construction, is said to have 
been designed for pressures well in excess of those 
currently being used. 

This engine's high b.m.e.p.—which means that 
1,000 hp. for traction can be developed with eight 
9-in. by 12-in. cylinders—has been made possible by 
an inter-cooler located between the blower discharge 
and the intake manifold, which lowers the air tem- 
perature some 60 deg. F. before it enters the intake 
manifold. As a result, the temperature at the exhaust 
manifold is lowered by about 180 deg. 

This high pressure permits this engine to have 
small cylinders for the horsepower developed. Main- 
tenance is simplified by the ability of one man to 
pick up a piston and connecting rod without a crane 
on mechanical support, and one man and a helper 
can remove the cylinder head without a crane. Other 
parts that have to be worked on are correspondingly 
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reduced in size and weight. The number of moving 
parts has been held to a minimum. 

The crankcase is ventilated by the generator cool- 
ing fan, which pulls a two- to 3-in. vacuum on the 
crankcase, thus minimizing the possibility of explo- 
sions. This is accomplished by connecting the fan 
housing and the crankcase interior with piping. 

Tri-metal main bearing inserts are used. These 
comprise a 3$-in. steel backing, a 1/32-in. copper- 
lead intermediate piece, and a .002-in. thick tin bear- 
ing surface. 

The exhaust manifold is water-cooled along with 
the cylinder heads and the supercharger to permit 
equal expansion of these parts, and, in this manner, 
to help keep the head joints tight. 

Other characteristics of Lima-Hamilton design are 
the- interchangeable: intake and exhaust valve; the 
hose connection between cylinder liner and head; the 
seals between the cylinder liner and block, which 
eliminate any chance of water entering the crankcase; 
and the ease of inspecting or replacing main bear- 
ings. 
Westinghouse electrical equipment is used through- 
out, with four Westinghouse 362-D traction motors 
driving the locomotive. Cooling air is supplied to 
each truck by separate blowers. All electrical equip- 
ment is interchangeable with other standard Westing- 
house equipment, except for the main generator and 
the fan generator. 

The main generator is Westinghouse Type 499.A, 
single bearing, self-ventilated, with Class B insulation. 
It is separately excited from an exciter-generator unit 
mounted on the main generator, driven by V-belts 
from the generator shaft extension. The exciter and 
an auxiliary generator are mounted on the same shaft. 
The auxiliary generator, regulated for 64 volts, pro- 
vides power for control, lighting, battery charging, 
the two cab heaters, and excitation for the exciter of 
the main generator and for the fan generator. The 
latter is mounted on the main generator and is also 
driven by V.belts from the main generator shaft 
extension, Separately excited, and not regulated, this 
generator supplies power to the radiator fan motor 
and two traction-motor blowers. 

The two traction-motor blower motors are of the 
series types with Class B insulation. The air from the 
blower passes through each center plate, then through 
the hollow truck bolster from which it is distributed 
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to each traction motor. The blowers are motor driven, 
direct connected. Similarly, the radiator fan is motor 
driven, rather than mechanically driven from the 
engine. It can be shut down when the radiator shut- 
ters are closed, which aids in keeping the engine 
warm when idling on a cold day. 

The four Westinghouse Type 362-D traction motors 
are series type, axle hung, forced ventilated, and 
equipped with single reduction gearing having a ratio 
of 14.68. They have Class B insulation. Traction mo- 
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tors Nos. 1 and 3 are in series at all times, as are 
Nos. 2 and 4. Each pair is in parallel with the other 
pair. At 16 m.p.h., a light shunt is put across the 
fields and at 32-m.p.h., a heavy shunt. 

The control for the Lima-Hamilton switcher is a 
remote, electro-pneumatic, single station control, used 
with a Woodward P. G. governor and governor opera- 
tor. This control functions to regulate engine speed 
and the main generator exciter field. It employs a 
face-plate type resistor, having 162 points, which is 
actuated by a vane motor controlled by the governor. 
This gives load control and load limit with each of 


Supercharger end of engine with the intercooler in 
the foreground. Motor blower and lube oil tank at 
left. Note flexible pipe couplings used at joints 


488 RAILWAY MECHANICAL ENGINEER, SEPTEMBER, 1949 


GENERAL CHARACTERISTICS OF LIMA-HAMILTON 
1,000-HP. DIESEL-ELECTRIC SWITCHING LOCOMOTIVE 
Locomotive: Chane) eos E PEOP аан ганын B-B (0-4-4-0) 
Diesel engine: 

One, eight-cylinder, in-line, vertical, euper-charged, b.hp. 


АРАНЫ for. EE гәл каена енча  Pe oda 1,000 
Driving motors: 
hrs METER Four 
TYPO: iecur ere аеннан shi cor RES Vi eda 362-D 
Journal bearings (friction) size, in. ....................... 615 by 12 
Wheel, diameters 1B. irent нокаси нда е» “ 


Wheel base, ft.-in.: 
ДҮЙ. эмей және T SA SOR REPAS ORE COC eRe И MESS 8—0 


Total locomotive 32-4 
Total weight, lb.: 

In working order 240,000 

On drivers sa 240,000 
Maximum overall dimensions, ft.-in.: 

С uie ОНЕР КНУ cece SC RAMUS Uu ESAE 9—10 

Height ара ае кА UPS USER ERE PCS UP RR REY a 14—6 

Height.iu toD. ef iB. ios liceo a exce wens desis n aA Fn RA A 14—6 

Length (inside coupler knuckles) .......................... 47—10 
Minimum radius curvature, ft.: 

Locomotive alone ............. Si айра ey dia oa o Sola de 75 

With train Wien caasa a «mossa pd Vendi dua RE NE да Rs 100 
Supplies (total capacity) : 

Lubricating ol], Феї: асанов аваа 170 

Fuel аЙ... ОЙ ic casiets naga sala sass eres AUREAS Ue на 600 

Engine cooling water, gal. ..... eee 190 

Sand, cu. ft. (total) cys soy: vex dase rcv оаа, 28 
Performance: 

Саг. таоло e carpe ert inquo SE PREGA a ae odovere CR 14:68 

Starting tractive force (at 25 per cent adhesion), 1Ь........ 60,000 

Tractive: force, continous, Ib. апаатта сабо eee rov 34,000 

Speed at continuous rating, m.p.h. .......,................. 8.9 

Maximum speed, in. p.h coissis soinera d sons ena 60 


the eight notches of the controller. The governor is 
set to give low horsepower in the low notches to facili- 
tate switching passenger equipment, and to give a 
rapid increase in horsepower in the high notches for 
heavy freight switching. To start a heavy freight load, 
for example, the controller can be pulled around to 
the eighth notch, with the engine coming up to full 
speed and full power in 20 seconds. 

The locomotive can be equipped with multiple-unit 
control, and the units to be built for the Erie are to 
be so equipped. 

Lighting and other auxiliary apparatus is push-but- 
ton controlled, while the two steps of field shunting, 
mentioned above, are automatically switched. The 
compressed air pressure for electro-pneumatic appara- 
tus is 70 Ib. per sq. in. Wheel slip relays operate a 
light to warn the engineman when slipping occurs. 

Heavy-duty storage batteries furnish power for en 
gine starting and for stand-by lighting. They are 
located in ventilated compartments, and for inspec- 


Four-wheel truck 
showing traction 
motors and cen- 
ter plate design 


PARTIAL LIST OF MATERIALS AND EQUIPMENT ON 
сык ee 1,000-HP. DIESEL-ELECTRIC 


Diesel engine .............. Lima-Hamilton Corporation, Hamilion, Ohio 
Turbocharger .............. Elliott Co., Jeannette, Pa. 
Bell ringer ............005- Vileco Railway Equipment Co., Chicago 
Windshield wipers .... .... Charles A. Sprague Devices Co., Michigan 
City, Ind. 
Inspection card holders.....: Adams & Westlake Co., Elkhart, Ind. 
Windshield wings |... ...... Prime Manufacturing Co., Milwaukee, Wis. 
Cab door-front and rear.... Met-L-Wood Corporation, Chicago 
Cab-door locks ............/ Adams and Westlake Co., Elkhart, Ind 
Footboard .................: Apex Railway Products Co., Chicago 
Side step treads ........... Blaw-Knox Company, Pittsburgh, Pa. 
Headlight; number light 
boi ie кка Тузеу з ....Pyle-National Company, Chicago 
Grid-type vent with weather 
еар, ose lunae ob sete Protectoseal Company, Chicago 
Air whistle ................ Leslie Company, Lyndhurst, N. J. 
Fire extinguishers ......... Walter Kidde & Co., Belleville, N. J. 
Pyrene Manufacturing Co., Newark, N. J. 
Sanders: аьан Prime Manufacturing Company, Milwaukee, 
Wis. 
Air compressor... ........ Gardner-Denver Co., Quincy, Ill. 
Air brake; foundation 
brake gear .............. Westinghouse Air Brake Co., Wilmerding, Pa. 
Handbrake —............... National Brake Co., New York 
Journal boxes, plain ...... Balmar Corp., Baltimore, Md. 
Couplers and yokes ........ Buckeye Steel Castings Co., Columbus, Ohio 
Friction draft gear ........ W. H. Miner, Inc., Chicago 
Governor .................. Woodward Governor Co.. Rockford, Ill. 
Couplings ................. Falk Corporation, Milwaukee, Wis. 
Trucks: soo esie Дл General Steel Castings Corp., Granite City, 
Wheels: unda ИДЕ Armeo Steel Corporation, Middletown, Ohio 
Bethlehem Steel Co.. Bethlehem, Ра. 
Batteries .................. Electric Storage Battery Co., Philadelphia, 
Pa. 


Electrical equipment . ..Westinghouse Electric Corp., Pittsburgh, Pa. 


Motor cable clasp con- 


nectors borde tec Bee ens Burndy Engineering Company, New York 
Emergency fuel shut-off 
valve 22s ds zal Manning, Maxwell & Moore, Inc., Bridgeport. 
Conn. 


Fuel oil pump 
Back pressure valve ..... 
Lubricating-oil pressure 
strainer |... T ....W. W. Nugent Company, Chicago 
Lubricating oil filter....... Michiana Products Corp.. Michigan City, Ind. 
Fuel oil filter Я ... W. W. Nugent Company, Chicago 
Fuel oil tank level gages.. Nathan Manufacturing Co., New York 
Water tank and lubricant 


Viking Pump Company, Cedar Falls, Iowa 
.. Klipfcl: Manufacturing Co., Hamilton, Ohio 


RARE oe ы rh Gaede О. C. Keckley Company. Chicago 
Special gages ............. Manning, Maxwell & Moore, Inc., Bridgeport, 
Conn. 


Water tempcrature-operated 

switch and control sleeve.Detroit Lubricator Company. Detroit, Mich. 
Cab ventilators . ...Prime Manufacturing Co., Milwaukee, Wis. 
Cab air heaters ...Edwin L. Wiegand Company, Pittsburgh, Pa. 
Air filter and silencer...... Air Maze Corporation, Cleveland, Ohio 
Radiator cooling fan ......Isternational Engineering, Ine., Dayton, Ohio 
Radiator shutter assembly..Kysor Heater Company, Cadillac, Mich. 
Radiators and heat ex. 

changer ........... ..... Young Radiator Company, Racine, Wis. 
Flexible pipe eouplings.... Victaulic Co. of America, New York 


tion and maintenance are accessible from the outside 
without inconvenience. 

The air brake equipment is the Westinghouse No. 
6-DS single-end automatic and self-lapping straight 
air brake, with main reservoir capacity of 60,000 cu. 
in. А Gardner-Denver air compressor is connected to 
the end of the main generator shaft by a flexible coup- 
ling. The truck brakes are the clasp type, with two 
brake cylinders mounted on each truck. À hand brake 
is connected to the brake rigging of one truck to hold 
the locomotive when idle. All brake piping and equip- 
ment are under the cab, readily accessible. 

The underframe of the locomotive is of welded con- 
struction with a pocket in each end for the automatic 
coupler and draft gear. An A.A.R. Type E automatic 
swivel coupler with a standard type friction draft gear 
is applied to each end of the locomotive. The uncoup- 
ling rigging is of forged steel bar construction and 
arranged for operation from either side. 

Victaulic couplings are used on the piping. A flex- 


ible coupling with a rubber insert, it eliminates 
threading the ends of the pipe to be coupled, and is 
said to provide tight joints even where slight misalign- 
ment may exist. The victaulic coupling is adapted to 
joints between the chassis and the engine where there 
is vibration and permits interchangcaw:lily ш piping. 
Pipe for the air lines is of extra-heavy wrought iron, 
except for gages and miscellaneous piping, which is 
of copper. Fittings are extra heavy standard. 

The fuel oil tank is under the locomotive frame and 
is arranged so that it may be filled from either side. 
The fuel oil level gages, fuel oil emergency shut-off 
valve and means for draining the tank are installed 
on both sides. 

А '15-volt lighting system furnishes illumination for 
the cab, engine, cooling compartments, and number 
lights. There is a 32-volt, 250-watt Pyle-National elec- 
tric headlight located at each end of the locomotive. 

Four sandboxes, with a combined capacity of 28 
cu. ft, are arranged for filling from the running 
board. Air-operated sanders are arranged to sand the 
front wheels of each truck in both directions. The 
control valve is in the operator’s compartment. 

One 20-Ib. Kidde fire extinguisher is located under 
the hood, and one in the cab. There is also a 11-4. 
Pyrene extinguisher mounted in the cab. 


Proposed No. 18 Brake 
Beams—A Correction 


In a summary of the report of the Car Construction 
Committee of the Mechanical Division of the A. A. R. 
which appeared in the August Railway Mechanical 
Engineer, pages 444 to 449, illustrations were in- 
cluded which were intended to show the five brake 
beams which have been recommended for certificates 
of approval under the proposed Specifications for the 
new No. 18 brake beam. These are Nos. 102, 501, 
503, 504, and 106. The illustrations of Nos. 101, 
501, and 503 were correct. That which was in- 


cluded to show No. 106, the hanger-type version of 
the unit type No. 504, actually showed No. 105 which 
has not been recommended for a certificate of ap- 
proval. The accompanying illustration is that of No. 
504, approved as the result of tests. No. 106, being 
a duplicate of No. 504 except that it is a hanger type, 
was approved without test. 


Brake Heads 
Removable 


Section A-A 


No. 504 approved Unit type one- 
piece forged-truss brake beam 
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Coordinated 


Mechanical Programs 


Tue 1949 annual meetings of the Coordinated 
Mechanical Associations—Air Brake, Car Depart- 
ment Officers, Fuel and Traveling Engineers, Loco- 
motive Maintenance Officers and Master Boiler Mak- 
ers—will be held at the Hotel Sherman, Chicago, for 
four days, beginning Monday, September 19, through 
September 22. The meetings of the A. A. R. Electrical 
Section, Mechanical Division, will be held at Hotel 
La Salle, Chicago, September 19 to 21 inclusive and 
the sessions of the A. A. R. Electrical Section. Engi- 
neering Division, will be held at the La Salle on 
September 22. The programs of the five mechanical 
associations appear on the following two pages while 
the Electrical Section programs appear on page 515. 
Coincident with the meetings there will be an ex- 
hibit of mechanical products by the Allied Railway 
Supply Association. Inc. 

The officers elected by the coordinating committee 
of the Coordinated Mechanical Associations, which 
is made up of the presidents and secretaries of the 
five railway associations and the exhibiting organi- 


Meetings of the five mechanical 
associations will be held at Hotel 
Sherman, Chicago, September 19-22 


zation to serve through this year were: Chairman. 
J. E. Goodwin. vice president and executive assistant 
to the president, Chicago & North Western; vice 
chairman, J. M. Nicholson, director, department of 
research, Atchison, Topeka & Santa Fe, and secre- 
tary. C. F. Weil, American Brake Shoe Company, 
secretary-treasurer of the Allied Railway Supply 
Association. However, due to the resignation of Mr. 
Goodwin who, because of his promotion to an execu- 
tive position is no longer a member of the A. A. R. 
Mechanical Division, the chairmanship of the coordi- 
nated committee is vacant at present. E. H. Weaver. 
Westinghouse Air Brake Company, is president of 
the Allied Railway Supply Association. 


Joint Session. 


MoNnaAY, SEPTEMBER 19 


10:30 a.m. 
Address. Speaker and subject to be announced later. 


TUESDAY, SEPTEMBER 20 
Afternoon 


Visit to exhibits 


Railway Fuel and Traveling Engineers’ Association 


Monpay, SEPTEMBER 19 
2 p.m. 


Address by President С. B. Curtis 

Address by E. M. Hastings, chief engineer, Richmond, 
Fredericksburg & Potomac 

Paper: Education and Duties of Road Foreman of Engines, 
by F. P. Roesch 


TUESDAY, SEPTEMBER 20 
9 am. 
Joint Session with Air Brake Association 


Address by L. K. Sillcox, first vice-president, New York 
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Air Brake Company 


Report on Passenger Brake Handling and Cause of Rough 
Stops, by F. R. Browning, supervisor of locomotive operation. 
Baltimore & Ohio 


Report on Freight-Train Handling. by W. B. Weightman, 
general air-brake inspector, Pennsylvania 


Report on Front Ends. Grates. Ashpans and Arches. by S. 
R. Tilbury, fuel supervisor, Atchison, Topeka & Santa Fe 


Secretary-Treasurer's report 


WEDNESDAY, SEPTEMBER 21 
9 a.m. ; 
Report on Education of Engine Crews—Steam, by С. E. 
Anderson, general fuel supervisor, Great Northern 
Report on Smoke Prevention on the Road and in Termi- 


nals, M. G. Stewart, Washington Terminals 
Report on Operation of Steam Generators on Diesels, by 


R. D. Nicholson, road foreman of engines, N. Y., N. H. & H. 


2 p.m. 
Report on Education of Engine Crews—Diesel by F. 
Thomas, assistant to general superintendent equipment— 


Diesel and electric, New York Central 

Address: Petroleum and Its Relation to Past and Future 
E. M. D. Locomotive Operation, by W. K. Simpson, fuel and 
lubricant engineer, Electro-Motive Division, General Motors 


Corporation 


THURSDAY, SEPTEMBER 22 
9 a.m. 


of Coal on Locomotives, by A. A. 


Report on Unit Cost С 
ive performance, 


Raymond, superintendent fuel and locomot 
New York Central 

Address: Coal Sizing and Preparation, by C. W. Water- 
man, Jr., district manager, McNally Pittsburgh Manufactur- 


ing Corporation 
Address: The Coal Operator and the Railroads, by J. E. 


Tobey, Appalachian Coals S 
Report on Economical Operation and Handling of Stokers, 
by D. C. Black, road foreman of equipment, St. Louis-San 
Francisco 
Report on Oil-Burning Locomotives and What Economies 
Are To Be Obtained, by T. L. Henley. chief fuel super- 


visor. Missouri-Kansas-Texas 


Master Boiler Makers’ Association 


Monpay, SEPTEMBER 19 
2 p.m. 


Address by President Edward H. Heidel 
Address by H. J. Burkley, superintendent of motive power, 


Baltimore & Ohio 
Report—Topic No. 2: Recommended Practices for Staybolt 


Application and Maintenance, by Dr. G. R. Greenslade, 
director of research, Flannery Bolt Company 


TUESDAY, SEPTEMBER 20 
9 a.m. 

Message by Secretary-Treasurer Albert F. Stiglmeier 

Address by E. P. Gangewere, assistant general manager, 
Reading | 

Report—Topic No. 1: How Can the Master Boiler Maker 
Aid in Smoke Abatement and Fire Prevention, by E. Н. 
Gilley, general boiler foreman, Grand Trunk Western 

Report on Advantages of Steam Space Spray Boiler Checks 
or Top Boiler Checks vs. Side Boiler Checks, by K. D. 
Relyea, test department, New York Central System 


WEDNESDAY, SEPTEMBER 21 
9 a.m. 


Report of the Executive Board 
Report of the Secretary-Treasurer 


Message by Edward H. Davidson. director, Bureau of Loco- 
motive Inspection, I.C.C. 

Report—Topic 3: Problems and Uses of Modern Boiler and 
Firebox Steel, Ray McBrian (chairman), engineer standards 
and research. Denver & Rio Grande Western 

Report of Committee on Law 


2 p.m. 


Report of Committee on Memorials 
Address by F. S. Hartle, assistant director of operations, 


Board of Transport Commissioners for Canada 
Report—Topic 4: The Education and Training of Boiler 
Supervision, T. J. Lyon (chairman), superintendent of equip- 
ment, New York Central 
Election of officers 


THURSDAY, SEPTEMBER 22 
9 a.m. 


Mee of Committee on Resolutions 
essage by D. E. Mumford, i 
S cm Su superintendent of safety, 
Report—Topic 5: Washing Boilers Compari 
А ar 
Blow-Down vs. Cool-Down Method. Н. R. Barclay ae 
man), general boiler inspector, Northern Pacific E 


Locomotive Maintenance Officers’ Association 


MonpAy, SEPTEMBER 19 
2 p.m. 


Address by President J. W. Hawthorne 
Report of Committee on Terminal Facilities—Steam, C. E. 


Pond, (chairman), assistant to superintendent motive power, 
Norfolk & Western. Topic: Improving the Utilization of Steam 


Locomotives 
Report of Committee on Terminal Facilities—Diesel, H. E. 


Niksch (chairman), master mechanic, Elgin, Joliet & Eastern. 
Topic: Modern Diesel Servicing Stations 


TUESDAY, SEPTEMBER 20 
9 am. 


Address by A. K. Galloway, general superintendent motive 


power and equipment, Baltimo i ; 
motive Maintenance : те & Ohio. Topic; Steam Loco. 

Report of Committee on Steam L, i 

ocomotive Shop Pract; 

wee F. B. Rykoskey (chairman), Spi We. 

altimore & Ohio. Topic: Expediting System for Marca shops, 
Tool Delivery in Roundhouse and Back Shop aterial and 

Report of Committee on Shop Tools, C. R. Eisel . 
man), master mechanic, Denver & Rio Grand € (chair- 
Topic: Tooling for Reclamation of Steam and e Western, 
motive Parts and Diese] Тосо. 


WEDNESDAY, SEPTEMBER 21 
9 a.m. 


Report of Committee on P 
) Я ersonnel Training. .. 
Wolff (chairman), special representative Chenier d ЕБ 
d e io. 
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Topic: Improving Attitudes and Skills Through Improved 
Supervision 

Report of Committee on Personnel Training—Diesel, Glenn 
E. Rodgers (chairman), supervisor of Diesel instruction car, 
Atchison, Topeka & Santa Fe. Topic: Introducing Steam Per- 
sonnel to the Diesel Locomotive 


2 p.m. 
Report of the Committee on Diesel Electrical (in joint ses- 
sion with Electrical Section, Mechanical Division, A.A.R.) — 


R. I. Fort (chairman), assistant research engineer, Illinois 
Central. Topics: 


Report on Automotive Equipment, Electrical Section 


Car Department Officers! Association 


MONDAY, SEPTEMBER 19 
2 p.m. 
Address by President P. J. Hogan 
Report of Committee оп Modern General Repair Shop 
Operation and Methods, H. A. Grothe (chairman), shop 
superintendent, Chicago, Milwaukee, St. Paul & Pacific 


+ 


TUESDAY, SEPTEMBER 20 
9 am. 

Address by J. F. Doolan, vice-president—operations, New 
York, New Haven & Hartford 

Report of Committee on Loading Rules, J. Krupka (chair- 
man), general car foreman, Chicago, Burlington & Quincy 

Report of Committee on Interchange and Billing for Car 
Repairs, R. W. Hollon (chairman), mechanical inspector, 
Chicago, Burlington & Quincy 


WEDNESDAY, SEPTEMBER 21 
9 a.m. 


Address by J. J. Brinkworth, vice-president (operating), 


Air Brake Association 


Monpay, SEPTEMBER 19 
2 p.m. 


Report of Committee оп Approved Maintenance Practice, 
C. E. Miller (chairman), superintendent air brakes and 
steam heating, New York Central System. Subjects: 


Shop Maintenance of Brake Valves 
Shop Maintenance of Control and Feed Valves 


Roundhouse Maintenance and Inspection of Feed Valves 


TUESDAY, SEPTEMBER 20 
9 a.m. 
Joint session with Railway Fuel and Traveling 
Engineers’ Association 


Address by І. К. Sillcox, first vice-president, New York 
Air Brake Company 


Report on Passenger Brake Handling and Cause of Rough 


Stops, by F. R. Browning, supervisor of locomotive operation, 
Baltimore & Ohio 


Report on Freight-Train Handling, by W. B. Weightman, 
general air-brake inspector, Pennsylvania 
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Dynamic braking, by J. P. Morris, assistant to vice-president 
(mechanical), Atchison, Topeka & Santa Fe 
Load Testing of Diesel Engines 

Traction Motor Maintenance 

Traction Motor and Main Generator Overhaul 


THURSDAY, SEPTEMBER 22 
9 a.m. 
Report of the Committee on Diesel Mechanical—W. L. 


Huebner (chairman), supervisor of Diesel engines. Atchison, 
Topeka & Santa Fe. Topics: 


Heavy Engine Overhaul 
Winterization Program for Diesel Locomotives 


New York Central 

Report of Committee on Analysis of Train-Yard Operations 
1o Improve Performance, G. J. Flanagan (chairman), general 
car inspector, New York Central System 


2 p.m. 

Report of Committee on Responsibilities of Car Department 
Supervision, R. E. Baker (chairman), assistant general man- 
ager (mechanical), Boston & Maine 

Report of Committee on Air-Conditioning Equipment—Op- 
erations and Maintenance, C. S. Albright (chairman). super 
visor electrical equipment, New York Central 


THURSDAY, SEPTEMBER 22 
9 am. 

Report of Committee on Modern Methods of Freight-Car 
Painting. R. Middleton (chairman), painter foreman, New 
York, Chicago & St. Louis 

Miscellaneous reports 

Election of officers 


WEDNESDAY. SEPTEMBER 21 
9 am. 

Dynamic and Regenerative Braking—Freight and ie 
ger Trains, by D. R. Collins, superintendent air brakes, Den 
ver & Rio Grande Western cL 

Wheel Slip and What Can Be Done About It 
Eksergian, executive engineer, Budd Company к 

American Brake Shoe Anti-Wheel Slide Controller, у 
L. Wilson, assistant chief engineer, American ез 
Сотрап . 

Evolution of the A. P. Decelostat Wax un Тап 
air-brake engineer, Chicago, Burlington & Qu А 

Control aad Indication of High-Speed Passenger Bok 
Equipment, by C. M. Hines, electrical engineer. 
house Air Brake Company 


3 p.m. 
Elimination of Moisture in Diesel Locomotive 
Air Brake Club 


79 Мали! 


THURSDAY, SEPTEMBER 22 


h, direc 
Brake Flow Indicator, by H. N. Sudduth. 
brake engineering, New York Air Brake Company 


tor of ait 


<< 


Two New 
“Shasta 


Daylights” 


All but two of 30 cars built by Pullman Standard to conform to 
character of other “Daylights.” Two cars modernized by railroad 


The bar is in the center of the tavern 
car — The Shasta observation-lounge 
is shown at the top of the page 


Two “Shasta Daylight” streamline passenger trains 
were placed in service by the Southern Pacific on 
July 10 between San Francisco, Calif., and Portland, 
Ore. These trains, each consisting of 15 cars behind 
a 6,000-hp. Diesel-electric locomotive, are similar in 
interior refinements for the comfort and pleasure of 
passengers to other previously installed Southern 
Pacific “Daylight” trains. These trains make a 714- 
mile rail trip at an average speed of 47.5 m.p.h. with 
11 intermediate stops. The trip requires 1514 hours, 
including the four-mile ferry trip across San Fran- 
cisco Bay. 

The locomotive for one train was furnished by the 


. Electro-Motive Division and that for the other by 


Alco-G. E. 

The consist of each train is identical and includes 
the following: one combination baggage-postal car; 
one chair car having news agent's space, seating 46; 
three full chair cars, each seating 48; one chair car 
having dining crew's dressing room and toilet, seat- 
ing 38; one three-car articulated unit consisting of a 
coffee shop, seating 66, and a diner, seating 66, sepa- 
rated by a kitchen car which serves both; three chair 
cars, each seating 48; a tavern car, seating 54; an- 
other chair car, seating 48, and a parlor-observation 
car remodeled by the railroad from an existing car 
and seating 32. 

With the exception of the parlor-observation cars, 
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all of the cars were built new by the Pullman-Stand- 
ard Car Manufacturing Company. Unlike the cars for 
the earlier “Daylights,” furnished by this builder, 
which were welded truss construction of low-alloy 
high-strength steel, these have superstructures of 
aluminum-alloy girder construction. Among the 
Aluminum Company alloys employed are Alclad 61S- 
T62 for side posts and carlines; 14S-T for end and 
door posts; 24S-T3 for side sheets, pier panels, letter 
boards and roof sheets, and 14S-T for side-plate sec- 
tions, sash rests, purlines, and other nonformed parts. 

The underframes, including center sills, are made 
of steel and welded throughout, except for application 
of the cast-steel center plates. The use of strong 
aluminum alloys in the superstructures only, above 
the underframes, is estimated to effect an average 
saving of 5,300 Ib. per car or about 40 tons for a 15- 
car train. 

Electric power for the passenger-carrying cars and 
the air-conditioning is supplied by Waukesha equip- 
ment. The baggage-postal car has a Safety axle- 
driven body-hung generator. Heat for the kitchen 
range and hot water supply is furnished by propane 
gas. The passenger-carrying cars have fluorescent 
lighting. 

The car trucks are six-wheel type for the baggage- 
postal car and at the articulations of the triple-car 
coffee shop-kitchen-dining unit; all other trucks are 
four-wheel type. The journal sizes for all trucks are 
6 in. by 11 in. and Timken roller bearings are sup- 
plied throughout. Each car has a Fenwal journal-box 
heat indicator and alarm. 

The air brakes are Westinghouse high-speed equip- 


"SHASTA DAYLIGHT" CAR LENGTHS 
WEIGHTS AND SEATING CAPACITIES 


Length over Estimated Seating 

couplers, ft weight, bl. capacity 
1 baggage-postal car 85 137,150* 
1 chair car 85 125,090 46 
1 chair car 85 123,800 48 
1 chair car 85 123,800* 48 
1 сһаіг саг 85 126,883 48 
1 сһаіг саг . 85 125,158 38 
l triple unit 314,234 
l coffee shop car ‘ 66 
1 kitchen car 
1 dining car 66 
1 chair car 85 126,883 48 
1 chair car 85 123,800 48 
1 chair car 85 126,883 48 
] tavern car 85 123.400* 54 
1 chair car 85 126.800 48 
] parlor-observation 153,550 32 
* 


Scale weights 


ment including electro-pneumatic features for control- 
ling the application and release of air from the brake 
cylinders. Ап anti-wheel-slide device is installed, 
Each car has two hand brakes. 

All window sash units are double-glazed, having 
safety glass for the inside pane and l4-in. polished 
plate for the outer pane. Window sash openings 
throughout the train are 30 per cent higher than usual 
and over 60 in. wide so as to give passengers maxi- 
mum vision not only out but upward in scenic moun- 
tainous country. Dodge venetian blinds are used in 
the tavern car and in the coffee shop and diner of the 
triple-articulated unit. Other car windows have 
shades. All cars are fully air-conditioned except the 
baggage-postal car. 

All cars but the baggage-postal and the kitchen 


One of the tavern cars and one of the four- 
wheel trucks installed under individual cars 
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cars have radio speakers. Each of the chair cars. has men's and women's lounges in all cars are done in 

a hand luggage elevator adjacent to the entrance at the same general colors as the main compartment. 

the vestibule end. This feature, as on the previous For maximum comfort and relaxation in the chair 

“Daylights,” enables the porter to take suitcases and cars, de luxe coach seats feature extra soft foam rub- 

other passenger luggage into the car without using ber and are of the rotating-reclining type. The reclin- 

the car end-door, as the baggage is placed on shelves ing mechanism is controlled by an Arm-Kap which is 
in the luggage compartment from the outside and pushed to the rear % in. to lock the back in place. A | 


Standard color and design department, in coopera- 
tion with the Southern Pacific. 
The exterior colors and striping are the same as on 
existing “Daylights,” namely orange, red and black. 
ar interiors are bright and cheerful with special 
attention to appropriate interior fabrics, drapes, full- 
colored murals, art and etched mirrors. One series of 


tones; another in tones of Summit green, pine brown 
and cedar; a third in Canyon tan; and a fourth in 
Shasta yellows, browns and cedar red. Spacious 


The three-car articulated diner-cafe-shop-kitchen unit and one 
of the six-wheel trucks used at articulated connections 
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new Hammok-Suspension provides a flexible panel to 
serve as a universal adapter and lend soft, firm sup- 
port to the body. An individual free-turning foot rest, 
covered with rubber, is installed on the back of each 
seat and may be adjusted to any of four positions. 

The diner has a carpet of blue green in a forest leaf 
pattern, draperies in gold, seat coverings in two tones 
of autumn red, and table linen in gold with autumn 
leaves in reds and browns. 

The upper walls and bulkheads of the diner are 
done in cloth-backed California oak veneer as a nat- 
ural background for the fall coloring. Four full 
natural-color murals, made from kodachromes and 
colored by hand, are used on the bulkheads, further 
complementing the color scheme. 

The coffee shop of the three-car unit is in a still dif- 
ferent color key, making it gay and informal in char- 
acter. Browns, Cascade blues, and cedar red are the 
basic color tones. Carpets are in a fern pattern in three 
tones of Redwood brown, seat coverings in an attrac- 
tive combination of blue and cedar, with draperies in 
cedar and blue. Exceptionally large murals are done 
in blue tones covering the entire ends of this room. 


Tavern and Observation Cars 


An outstanding decorative feature of the tavern 
car is the bar section, which occupies 18 ft. at the 
(Continued on page 500) 


The luggage compartment with shelves elevated 


PARTIAL LIST OF MATERIALS AND EQUIPMENT ON THE NEW “SHASTA DAYLIGHTS” 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
... General Steel Castings Corp., Granite City, 


Steel for underframes 
Truck frames 


ш. 

Truck springs .............. .. American Locomotive Co., Railway Steel 
Spring Division, New York 

Wheels e Standard Steel Works Div., Baldwin Locomo- 


tive Works, Burnham, Pa. 
Roller bearings and boxes ...Timken Roller Bearing Co., Canton, Ohio 
Truck clasp brakes; side 
bearings. 205 oma saiscsnaeerss American Steel Foundries, Chicago 
Shock absorbers, truck ...... Houdaille-Hershey Corp., Houde Engineering 
Div., Buffalo, N. Y. 
Vibration absorption pads in 
equalizer coil springs, side 
bearings and center plates 
on baggage-postal cars and 
on chair and tavern cars; 
in coil springs and side 
bearings of articulated units. Fabreeka Products Company, Boston, Mass. 
Bolster locking center pins ... W. H. Miner, Inc., Chicago 


Car.couplers .-...:. c eere National Malleable & Steel Castings Co., 
Cleveland, Ohio 

Draft gear ............. ...... Waugh Equipment Co., New York 
Journal-box heat indicator 

and alárm., 3 )5665/aschcsadeaas Fenwal Inc., Ashland, Mass. 
Alr brakes осо КИРСЕ Westinghouse Air Brake Co., Wilmerding, Pa. 
Hand brakes 

(Dummy ends) ............ National Brake Co., New York 

(Vestibule ends) .......... Pullman-Standard Car Manufacturing Co., 


Chicago 
Aluminum sheets and shapes... Aluminum Co. of America, Pittsburgh, Pa 
Window sash ................ / Adams & Westlake Co., Elkhart, Ind. 
Gli сое Vesa Ыл Libbey-Owens-Ford Glass Co., Toledo, Ohio 
Mississippi Glass Co., New York 
Pittsburgh Plate Glass Co., Pittsburgh, Pa. 


Insulation, car ............... Gustin-Bacon Mfg. Co., Kansas City, Mo. 
Diaphragms, inner; vestibule 
curtains Pact. POE TRA bara Adams & Westlake Co., Elkhart, Ind. 
Diaphragms, outer (rubber)... United States Rubber Co., New York 
Vestibule step treads ........ American Abrasive Metals Co., Irvington, 
N. J. 
Floor composition ............ Tuco Products Corp.. New York 


End-door operators 


... National Pneumatic Co., Rahway, №. J. 
Interior door locks 


Pullman-Standard Car Manufacturing Co., 
Chicago 

Yale & Towne Mfg. Co. Stamford, Conn. 

ТУРУТ Yale & Towne Mfg. Co. Stamford, Conn. 


Interior door checks 


Heating equipment .......... Vapor Heating Corp., Chicago 
Electric power for all 

purposes л ..... Waukesha Motor Co., Waukesha, Wis. 
Overhead cooling and heating 

ADI, partite, iss аи Trane Co., La Crosse. Wis. 


Air ltem; арзанда Farr Co., Los Angeles, Calif. 
Batteries Dos sesso sss ss. Thomas A. Edison, Inc., West Orange, №. J. 
Battery and brake train-line 

receptacles and connectors; 

battery-charging receptacles Pyle-National Co., Chicago 
Exhaust blowers ............. Westinghouse Electric Corp., Sturtevant Divi- 

sion, Hyde Park, Boston, Mass. 

Exhaust and circulating fans; 

axle device, regulators, etc. 

(baggage-postal cars only) ... Safety Car Heating & Lighting Co., New York 


Motor alternators ........... Eicor, Ine., Chicago 
Safety Car Heating & Lighting Co., New York 
Lighting fixtures ............. Luminator, Inc., Chicago 
Safety Car Heating & Lighting Co., New York 
Annunciators and chimes ..... Edwards & Co., Norwalk, Conn. 
Radio and public address sys- 
lem van veter urs ae Ms T R.C.A. Victor Div., Radio Corp. of America, 
Camden, N. J. 


Venetian blinds; luggage 
locker interior doors ...... H. B. Dodge & Co., Chicago 
Window-shade fixtures and 
rollers; ash receptacles 
Hand-luggage compartment 


.. Adams & Westlake Co., Elkhart, Ind. 


elevAtOIS. зә erp E eS Viking Engineering Co., Hammond, Ind. 
САМ. $6805 oii. 2434. ооо Coach & Car Equipment Co., Chicago 
Vanity and loose chairs ..... General Fireproofing Co., Youngstown, Obio 
ЖЕНИ. «ops renew а Kaufmann & Fabry, Chicago 
Dry-ice refrigerator units ..... Carbofrezer Co., San Francisco, Calif. 
РНЕК ре Mandel Вгов., Chicago 
Táble;topé: 5. озна rey PRT Formica Insulation Co., Cincinnati, Ohio 


Range. steam table, steam 
cooker, broiler, urns, etc.... Stearnes Co., Chicago 
Cup & saucer dispensers in 


dining. cars) сога е Lowerator Div., American Machine & Fdy. 
Co., New York 
Water coolers ................ E. A. Lundy Co., New York 
Westinghouse Electric Corp., Pittsburgh, Pa. 
Drinking-cup dispensers ...... Dixie Cup Co., Easton, Pa. 


U. S. Envelope Co., Paper Cup Div., Wor- 
cester, Mass. 


Folding lavatories ............ 4 Adams & Westlake Co., Elkhart, Ind. 
Hoppe Vosa bec tan, Duner Co., Chicago 

Crane Co., Chicago 
Paper towel cabinets ........ Scott Paper Co., Chester, Pa. 


Water-tank and steam train- 
line insulation .. Johns-Manville, New York 


Fire extinguishers ........... Pyrene Mfg. Co., Newark, N. J. 
Paint: 
Exterior, principally ....... E. I. du Pont de Nemours & Co., Finishes 
Div., Wilmington, Del. 
Interior, principally ....... Sherwin-Williams Co., Cleveland, Ohio 
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Reducing Smoke 
In Firing Locomotives’ 


A study of the methods in use at terminals on one 
road and a description of special equipment used 


Tue problem of eliminating air pollution has be- 
come more important daily since the general public, 
particularly in urban areas, is aware that something 
can be done to abate such conditions. 

While a locomotive is being serviced at its terminal 
the cleaning of flues, grates and arches, the inspection 
of smoke boxes, and the testing of steam pipes and 
units are of most importance from the standpoint of 
providing proper draft and combustion. The prepara- 
tion of fires must be started by placing coal in fire- 
boxes properly. From experience it has been found 
that by banking the coal along the sides and back of 


* From a paper delivered at the annual meeting of the Smoke Prevention 
Association of America in Birmingham, Ala., May 23-27, 1949. 
+ Shop engineer, Illinois Central. 


k---24---3 


2 Req'd, 


Nipple Nozzle (R.H. shown, L.H. opposite) 


Drill one } hole 
through center 
of thimble, and 
space 4 holes in 
pipe |" appart 


2"Nipple 3 long 


E ane Opening.in Head 


1% Extra heavy-heads 


By H. E. Mayt 


the fire-box 14 in. to 18 in. thick, leaving the center 
approximately 4 in. thick, will result in a hot smoke- 
less fire that will not require the addition of any more 
coal while raising steam. The fire, when lighted, 
should be started through the center of the fire-box, 
preferably by an oil torch with treated fuel oil con- 
taining a non-smoking solution such as Nalco SR-155. 
The fire should be spread slowly into the banks along 
the sides and back of the fire-box. A smoke inhibitor 
such as the one mentioned will prevent an undue 
amount of smoke arising when it would be most likely 
to occur—when the fire is first ignited. 


} Cutout cock 
for air suppl 
welded to pipe т 


Apply È рїп or bolt 


Construction of the 1. C. overfire air fork 
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Regardless of what kind of fuel is burned, smoke 
will result in the closely confined quarters of a fire- 
box unless some means of inducing air in an appreci- 
able amount is provided for. On the Illinois Central 
this has been met by supplying compressed air in the 
fire-box with a device known as an air fork. This 
apparatus has a double head, so shaped as to fan air 
into all corners of the box over the fuel bed. It is 
used in conjunction with the oil torch when the fire 
is ignited and until such time as the fire has reached 
the coking stage where smoke is at a minimum. The 
use of a suitable blower and properly sized nozzle 
tip to complete the perfect draft, used in close har- 
mony with the procedure just mentioned will permit 


Center of coal bed 4" thick 


————————— 


the firing with a minimum of smoke and fly-ash. 

The use of over-fire air devices operated with steam 
jets is universally accepted by railroads as the most 
efficient means of keeping smoke down to a minimum 
after the fire has been ignited and steam raised. This 
equipment is as various in design and application as 
“Heinz’s 57 Varieties,” with many of them meriting 
acceptance where they will do the most good. 

At this stage, however, we can get away from the 
problems of mechanical equipment and concentrate 
on problems of operation, or the man who is using 
this equipment. How well he uses it depends upon 
how well he is instructed and how much interest you 
can get him to develop in abating smoke. I think you 
will all agree with me that the best smoke abatement 
device is a fireman who is honestly trying to abate 
smoke. Besides selling him on the idea that we can 
provide smoke prevention devices that will help him 
do a better job, he must be instilled with the idea 
that his contribution to the cause of less smoke is an 
important one and is directly related to his ability. 
Some are aware of this and strive toward perfection 
while others will not go along with any method of 
firing without being continually policed. 


The firebox is inspected by 
means of illumination from 
ignited oil-soaked waste 
(first operation), coal is 
shoveled into the firebox so 
that it is distributed to a 
height of 18 in. at the sides 
and ends with a natural 
slope towards the center 
leaving a vacant area 14 in. 
to 16 in. wide.—A wad of 
ignited oil-soaked waste is 
now thrown onto the right- 
hand sloping bank of coal for 
illumination during the third 
operation. 


First and Second 
Operations 


On most of our locomotives equipped with over-fire 
air devices, two 314-in. tubes are placed on each side 
of the fire-box. Steam is supplied through a 14-in. 
pipe with a valve conveniently located on the fire- 
man’s side in the cab. A ló.in. pipe cap is drilled 
with five Ив-їп. holes on 30-deg. angles through 
which the steam passes into the 314-in. tubes. This 
creates a good suction of air and acts as a silencer. 

A cast iron elbow forced into the 3l5-in. tubes 
from the inside of the fire-box directs the steam and 
air on one side toward the fire-door and on the other 


> 
7 


Coal is shoveled onto the 
vacant grate area to a depth 
of 4 in. and a small wad of 
ignited oil- soaked waste 
thrown onto this layer of coal 
just ahead of the  stoker 
stand.—This illuminates the 
firebox for final inspection 
and serves as a pilot fire to 
ignite the oil burner for th. 
next operation. 


Third Operatiua 
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side of the fire-box toward the flue sheet, creating a 
whirling action over the fire which causes the hot 
gases to be mixed thoroughly with air and practic- 
ally all combustible matter burned before passing 
over the arch to the flues. 

At one point on the I. C. considerable research was 
carried out in an effort to arrive at some means of 
preventing the spreading of fly-ash and soot from 
locomotive stacks while cleaning or knocking fires. A 
so-called smoke suppressor or scrubber was developed 
that fits over the top of the stack when the locomotive 
is placed on the cinder pit. This device is constructed 
of %e-in. steel, approximately 4 ft. high, and is bell 
shaped at the bottom. An inner flare enables this 
device to fit snugly on top of the stack. Near the top 
of the device a %-in. water connection leads to a 
Binks spray nozzle situated in the center of the barrel. 
High-pressure water discharged from this nozzle 


The locomotive blower is 
turned on full, the oil burner 
and air fork placed in рові. 
tion above the ignited waste, 
the oil for the oil burner 
turned on and the air for the 
air fork turned on and ad- 
justed to consume the smoke. 
This fire is continued only 
long enough to insure posi- 
tive starting of the coal fire. 


Fourth Operation 


forms a water curtain which traps the cinders, soot 
and fly-ash particles as they rise upward and washes 
them into the lower bell and hence to the ground. 
This has proved satisfactory. 

At the point where this device was developed and 
is now in use we are handling from 12 to 14 loco- 
motives a day and all radial tracks are equipped with 
smoke scrubbers to be used when blowing flues, hold- 
ing or building fires. Analysis of the discharge gives 
proof of its effectiveness by virtue of the large amount 
of carbon and fly-ash washed from the smoke and 
gases and carried away in the water to the ground. 

The principles involved in combating smoke on 
locomotives are also applicable to stationary boiler 
installations. Most railroads have installations of rela- 
tively small units, 150 to 300 hp. For these smaller 
units the steam-air over-fire jet is particularly well 
adapted as an aid in abating smoke. It сап be made 
by local forces usually from material on hand, is 
cheap compared with the all-air jets that require a 


Arrange for couplii 
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Sheet-metal smoke suppressor 
of all-welded construction 
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motor- or turbine-driven fan and can contain the 
basic principles of design that have been worked out 
by others. 

The secret of success is to get the jets so sized 
and so located that they will do the most good with 
he least amount of steam. By the “most good” I mean 
primarily to secure the greatest turbulence in the 
furnace at the hottest zone. This applies to hand- 
fired as well as stoker-fired boilers. It is well to re- 
member in laying out a job that some convenient 
way should be provided for the operating personnel 
to keep the steam jets clean and to renew them when 
it becomes necessary. Another point, to consider is 
the steam operating pressure on the jets. If the pres- 
sure is too high at the header or supply, a reducing 
valve should be installed, perhaps a locomotive steam 
heat reducing valve. Also the steam should be as free 
from moisture as possible. We recently found it neces- 
sary to install dry pipes on some small return tubular 
boilers to secure a better quality steam in spite of 
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the drain we had on the line. Wet steam tends to 
clinker the fire and defeat the purpose of obtaining 
good combustion. 

The noise of jets both on locomotives and in sta- 
tionary boilers can be a nuisance and its elimination 
or reduction is desirable; otherwise the fireman is 
prone to use the jets only when compelled to do so. 
In stationary plants noise can be reduced by using 
long air intakes and locating the openings away from 
the furnace front but this cuts down the velocity of 
the air and makes the steam jet work harder. It is 
better to apply silencers which can be made in the 
local shop, using rock wool or some other sound 
absorbent material. 

Аз mentioned before, in applying these jets to a 
furnace, a dry source of steam must be secured, 
drains or traps provided in the line, and the lines 
insulated. When jets are applied through the boiler 
fronts of a hand-fired installation, care must be taken 
to see that the jets do not extend out from the fronts 
too far or they become a safety hazard to the fireman. 
Jets applied in the bridge wall must be pitched up- 
ward toward the front sufficiently to avoid blowing 
cinders out the door. 

When two or three boilers are set in a single set- 
ting the problem of installation becomes a little more 
involved if bridge wall jets are used. On three boilers 
in a single setting we use a continuous tunnel through 
all three bridge walls to get air to the center boiler. 

The maintenance of over-fire air jets is like the 
maintenance of any other equipment. They must be 
checked regularly by the plant engineer or some as- 
signed person, and whatever defects are found must 
be immediately remedied. The tube outlets into the 
furnace are apt to slag over, especially if the steam 
is shut off for any appreciable length o! time. If this 
happens the efficiency of the jets is drastically re- 
duced. Some installations have a small hole drilled 
through the steam valve seat so that there is always 
a small protecting flow of air through the tubes. 

Smoke recording, indicaing and warning equip- 
ment is now on the market. For either stoker or hand- 
fired boilers, electric-eye equipment can be obtained 
to control uptake dampers or other factors influenc- 
ing combustion. A plant having such equipment not 
only has an ever alert mechanical smoke inspector 
but also obtains a continuous picture on the chart of 
what has happened and when. In installing this equip- 
ment it is better to place the electric-eye as close to 
the furnace as possible to avoid the time lag when 
the eye is placed in the stack. 

Inasmuch as stationary boiler installations on rail- 
roads are relatively small in capacity the problem of 
eliminating fly-ash from stacks does not, as a rule, 
involve the use of cinder traps on fly-ash arrestors. 


At the points on the I. C. where equipment of this - 


type is used, provisions were made to return cinders 
and fly-ash to the fire-box, where the combustible is 
burned. In gereral, however, ample combustion space 
provided for the load to be carried and the regula- 
tion of the fuel and air supply to a careful adjust- 
ment will result in little trouble being encountered 
Írom excessive fly-ash and cinders. 
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S. P. *Shasta Daylights" 


(Continued from page 496) 


central portion of the car and is brilliantly illumi- 
nated from an overhead canopy. The bar front and 
canopy have wood panels showing animal life of the 
Northwest. At the back bar, between glistening dis- 
play cases, is an illustrated transparency in full паі 
ural color, made from a photograph of Timberline 
Lodge. Two 27-seat sections, one on either side of 
the bar, are done in blue, cedar, Monterey-finished 
wood and pale yellow. 

In the 80-ft. parlor-observation car, interior walls 
and ceiling are in four tones of blue. Foam rubber 
seats, upholstered in henna or blue, revolve and re 
cline. Soft carpets in three tones of brown, decorated 
with a leaf pattern, are laid on a pad of sponge rub- 
ber. Photo murals depict "Shasta Route" scenes. 

The forward end of this car includes rest rooms, 
adjoined by a luggage compartment. Card tables for 
eight persons, writing desk and magazine table are set 
off from the main parlor section which has seats for 
22 persons with individually controlled as well as 
general fluorescent lighting. The observation cirde 
at the rear of the car has settees and chairs for 10, and 
reading tables. 

The entrance door of the parlor-observation car, a 
on all other passenger-carrying cars of the train. is 
electro-pneumatically operated. А warning light 
mounted on the rear of the car projects an oscillating 
beam of red light backward along the track (when 
actuated manually, or automatically due to applice 
tion of brakes), as warning to a following train. 

The “Shasta Daylight” cars are equipped with the 
automatic Vapor temperature control located in the 
end of each car. Automatic thermostat controls keep 
temperatures in the cars comfortable at all times, 1o 
matter what the temperature is outside. When heat is 
needed, steam is admitted to the radiators a 
quired, and when cooling is needed the air-con S 
ing system ш turns on, as the train mo 
without manual adjustments. 

Each chair eu has five individually gei 
heating zones, with separate thermostats which an 
pate and modulate the heat in each zone. en 

When the temperature in the car drops à een 
of one degree below the comfortable popu id 
ting, the thermostat electrically opens Jd ed radit 
allowing a little heat into the shine is temper 
tors until the temperature 1s restored. cil pem 
tures in the cars rise above the comtor equipment 
thermostats turn on the air-conditioning aie 

Each car is equipped for n бош, a 
radio tuners, both for A.M. and ЕМ. г i selection 
located in several of the cars to offer а w! А 
of programs over the route of the nn. de v 
train announcements, the radio TS fon a majori 
a public-address system control ductor's desk- 
of the chair cars, or from the con ve petits i 

Forty-eight-seat chair cars e assenger cals have 
the ceiling, while the 46- and 3 Ti in the tvem cat. 
four. Four speakers also 2 e diner an 
parlor-observation car, ап 


e and Os 
i dining 0 
shop sections of the three-car articulated 
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Tourist Car Converted to 


Above: Interior of Monon baggage 
car—center: Express-messenger 
unit built of Met-L-Wood—Right: 
End recessed to accommodate 
Miner hand brake 


Esu this year, the Chicago, Indianapolis & Louis- 
ville converted a Pullman tourist car, No. 1522, built 
in 1917, into a baggage car equipped with an express- 
messenger unit, said to be the first conforming 
exactly to A.A.R. specifications approved by Mechani- 
cal Division letter ballot as of September 3, 1948. 
The conversion work was done at the company’s 
shops, Lafayette, Ind. 

The window sheets of the old car, badly corroded, 
were removed and new steel sheets applied over the 
posts by welding. Letter board molding was removed 
and letter boards riveted to the new sheets. Door 
posts were relocated alongside the vestibule collision 
posts, welded in place, and tied to the vestibule col- 
lision posts by welding 1⁄4-in. steel plates. This forms 
a stronger end than with a vestibule. Steps were 
removed and side sills extended to vestibule corner 
posts, eliminating the vesibules. One car end was 
recessed to provide clearance for a Miner hand brake. 

The car sides were insulated with 3-in. of Fiberglas 


Baggage Car 


and sheeted with 16-gauge steel. The lavatory, clothes 
locker and electric locker were constructed of 15.in. 
Met-L-Wood. Doorways were edged with aluminum 
extrusions. End doors were salvaged from U.S. Gov- 
ernment hospital unit cars recently converted. Side 
doors, made in the Lafayette shops of 34 g-in. alumi- 
num sheets, are fastened to both sides of extruded 
aluminum channels with self-tapping screws. They 
can be opened and secured at eight locations. 

Lights in the original car were left in place and 
bowls removed. Bulkhead screens were retained in 
the clerestory. The water system was piped to a wet 
hopper, lavatory wash basin and the original water 
cooler. The axle generator was left in place and the 
switchboard taken from a hospital kitchen car now 
used as a head-end caboose. The interior was painted 
mail-car green with the upper section white. The 
trucks axles were converted to 514-in. by 10-in. for an 
increased capacity of 60,000 lb. The light weight of 
the car is 143,600 lb. | 
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EDITORIALS 


The Standard 
Journal Box 


In his address before the annual meeting of the Me- 
chanical Division of the A.A.R. at Chicago on June 
27 last, G. Metzman, president, New York Central 
System, in speaking of the new research laboratory 
being built for the Association on the campus of the 
Illinois Institute of Technology, said: “This new 
laboratory will have many important tasks, but it 
can pay for itself thousands of times over if it can 
help solve just one of these, *the hot-box problem.' I 
find it impossible to believe in this era of develop- 
ment of atomic energy, of electronic ‘brains’ and 
other triumphs of science and engineering, that we 
must forever put up with something which is seem- 
ingly so simple as the hot box. Somewhere, some- 
how—and the sooner the better— there must be 
found a practical and economical, means of eliminat- 
ing or reducing to insignificance one of the great and 
traditional curses of the industry, our wasteful 
troubles with journal bearings." 

Among the perennial problems associated with 
running trains on railways the hot-box problem is 
one of the leaders. It has been the subject of study 
and discussion for many years, and Mr. Metzman's 
comment makes it clear that it is not a problem 
studied and discussed alone among the officers and 
supervisors of the car department, who have to deal 
with it most directly. 

Simple as is the standard car journal box, with 
its wedge, brass and saturated waste packing, its 
successful performance is a complex problem which 
is generally considered to involve a whole chain of 
details, including the condition of the journal bearing. 
of the bearing surface of the brass, of the wedge, and 
of the bearing of the wedge in the box, before coming 
to the details pertaining to effective lubrication 
of the bearing. These include the quality of the waste, 
the viscosity of the oil, the correctness of the ap- 
plication of the wastes to the box, and adequate at- 
tention en route to see that what was a correctly con- 
ditioned journal box at the terminal of departure re- 
mains in that condition to the end of the trip. The 
importance of each one of all of these factors in the 
successful operation of standard journal boxes has 
been reiterated repeatedly in discussions of this sub- 
ject among car men. Indeed. there is little doubt but 
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that, were it possible to insure the correctness of all 
of these details under all conditions on all railroads, 
the present wastepacked journal boxes might give 
very little trouble. 

But at more or less frequent intervals for any one 
of a variety of reasons, some link, or links, in this 
chain are broken, with the kind of results which stick 
in the minds of railway presidents and bring forth 
comments such as those of Mr. Metzman at the Me- 
chanical Division meeting. 

Are all of the links in this chain equally suscepti- 
ble to failure? If so, then the conclusion might be 
justified that the demands of modern train service 
had become so severe that the reserve of capacity of 
the standard journal box had not only been used ир, 
but had been exceeded. But the answer to this ques- 
tion is not necessarily yes. Are not many of the fail- 
ures which are attributed to minute variations of 
the mechanical features of the box from perfection 
caused by a primary inadequacy in the lubrication 
of the bearing? If oil of the quality desired were fed 
to the journal in any way which would always in- 
sure an adequate film of lubricant between the sur- 
faces of the journal and brass, it seems probable that 
much of the touchiness attributed to the mechanical 
conditions within the journal box would drop into 
the background. 

Is not the crux of the problem the effective appli- 
cation of the lubricant? 


Re-Using Diesel 
Lubricating Oil 


In view of the urgent need for conserving Diesel 
locomotive lubricating oil and thus reducing costs. 
railroads are giving increased attention to the en- 
tire subject of lubricating-oil specifications, quali- 
ties, use of additives, mixing of oils, frequency of 
crankcase drainage and reclamation or re-refining of 
crankcase oil. The distinction commonly made be- 
tween the two latter terms is that reclamation utilizes 
centrifuging, mechanical filtration, etc., to remove 
contaminants such as water and solid substances. 
but not fuel oil dilution or other products of de- 
composition. Re-refining on the other hand uses acti- 
vated earth. vacuum distillation, steam stripping. etc.. 


to do a complete job and restore practically all the 
characteristics of new oil. 

Obviously, to accomplish such a highly desirable 
result, the process must substantially parallel the 
original refinery practice and employ essentially the 
same schedule of operations only on a much smaller 
scale. A number of railroads have installed equipment 
to do just this and use the resultant re-refined oil satis- 
factorily in all classes of Diesel locomotive service. 
In fact in some instances results have been better than 
with new oil. 

Diesel crankcase oils become physically conta- 
minated in service with dust and dirt from intake 
air, moisture, abraded metal particles and carbon. 
Most of these contaminants can be filtered out, but 
lubrication experts say that chemical changes in the 
oil due to high temperatures, oxidation, and the pres- 
ence of acids created by heat and moisture, also pos- 
sibly by catalytic action, are much more difficult to 
counteract. 

Physical and chemical impurities in Diesel lubri- 
cating oil may be and generally are formed at the 
same time. but at different rates, depending upon the 
type of engine, fuel and operating conditions. The 
resultant sludge, which accumulates in the crank- 
case, contains most of the physical and some of the 
chemical impurities and these must be removed be- 
fore the drained oil is suitable for re-use. 

If the re-refining of used Diesel engine oil and 
complete removal of both physical and chemical im- 
purities seem like a difficult undertaking, it should 
be remembered that crude oil in its natural state con- 
tains dirt, light and heavy oils, carbon, waxes, tar, 
entrained moisture, etc., and yet modern refinery 
processes change this dirty raw material into fine, 
clear lubricating oils for American industry. Since 
most authorities agree that oil does not “wear out” 
and lose its lubricating properties as a result of use, 
but owing to the pickup and development of impuri- 
ties, it is not surprising to find that efficient equip- 
ment and processes have been developed to remove 
impurities, and restore it to a condition satisfactory 
for re-use. 


From 60 to 41 
Radio Channels 


On May 17, 1945, the Federal Communications Com- 
mission allocated 60 clear radio frequency channels 
to the railroads for train communication. Since that 
time, installations have not been made at a rate 
which seems in keeping with the advantages offered 
by such equipment. There are a number of reasons 
for this. Many of the advantages are intangibles, 
and it is difficult to put a dollar value on the returns 


to be obtained. Many investments for railroad equip- 
ment can be shown to yield a high return and man- 
agement is reluctant to make commitments unless 
the figures show how much can be saved in dollars. 
Always too, there is the fear that once communication 
equipment is installed, other demands for power on 
the caboose will appear. The natural result is that 
some prefer to mark time and wait to see what others 
will do. 

Technically, the communication equipment itself, 
be it inductive or space radio, seems to offer little 
difficulty. A greater problem is presented by the ap- 
parently more simple equipment required for caboose 
power supply. The railroads are still looking for 
something which can. meet all operating require- 
ments, including those imposed by pooled and as- 
signed cabooses, which can be installed at a moderate 
cost. 

On July 1, 1949, the F. C. C. reduced the number 
of radio frequencies allocated to railroad service, stat- 
ing that in its opinion 41 frequencies in the Chicago 
area and 39 elsewhere are sufficient. There is in this 
the implication that the railroads, in the opinion of 
the Commission, have not been doing enough to 
justify the channels assigned to them. In view of 
the Commission’s intimate knowledge of radio ap- 
plications, this is probably not the case, and the 
situation is actually being eased by the new equip- 
ment which is now being offered by the manu- 
facturers. 

When the original 60 channels were assigned, it 
was expected that alternate channels only would be 
used in any congested area like Chicago. Manufac- 
turers are now offering radio equipment for adjacent 
channel operation and, if this proves practicable, it 
will increase the number of channels which can be 
used in a given area from 30 to 39. Thus the actual 
communication equipment will afford no greater 
difficulties. For road service; caboose power remains 
the number one hurdle. 


Converting to 
Oil May Save Money 


While a good deal of thought and discussion has re- 
cently been devoted to the price of Diesel fuel oil and 
coal, a big change has taken place in the price of 
heavy fuel oil which can have a substantial effect on 
future consumption of the three principal fuels for 
motive power. Except for railroads in oil-producing 
areas, and a few outside of these areas, the tremen- 
dous drop in the price of the heavy residual fuel oil 
used in steam locomotives has gone virtually un- 
noticed. It has dropped, in some cases, to only one- 
half or even one-third the price it brought last winter. 
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Where it formerly cost on an average of nine and 
more cents per gallon in the midwest, the price has 
dropped to around four cents loaded on the tender, 
including all transportation and handling charges. 
It is now low enough in price to be competitive with 
coal in areas well outside the petroleum-producing 
parts of the country. 

The operating advantages of oil-burning over 
coal-burning steam locomotives are well known. In 
a given tender space and capacity, the amount of 
fuel oil that can be carried will move a train further 
than if the space were devoted to carrying coal. Fires 
do not have to be cleaned en route on long locomotive 
runs. The savings in maintenance, the increase in 
horsepower, and the gain in availability can be ap- 
preciable. 

The above are but a few of the long-known ad- 
vantages of oilfired power. Additional advantages 
have also been added during the last few years. Free- 
dom from being penalized by recurring coal strikes, 
or reduced work weeks, is one. The main new ad- 
vantage, however, is that the heavy fuel oil is not 
only now plentiful and promises to stay plentiful, but 
that it is cheap. 

Unless present refining methods can be changed 
far more radically than appears likely, the increased 
use of the light distillate oils, such as Diesel fuel oil 
and home heating oil, should make the heavy fuel 
oil continually more abundant. When a given amount 
of crude is refined, certain percentages are obtained 
of lubricants, gasoline, distillates and residual fuel 
oil. 

While these percentages can be varied to some ex- 


tent to suit the relative demand for each of these 


products, there is a practical limit beyond which it 
is not economical to go. 

Therefore, continually increasing consumption 
and, consequently, refinement of distillate oils leaves 
more and more residual to be placed on the market, 
and it should be plentiful all year around. In summer, 
heating loads performed by heavy fuel oil will be 
non-existent. In winter, the home-heating consump- 
tion of light oil rises, thereby causing an additional 
amount of residual oil to be available because more 
crude must be refined. 

Shortages of residual fuel should not be a problem 
in the event of a national emergency. Such an emer- 
gency would call for tremendous use and refinement 
of distillate oils and gasoline, leaving vast quantities 
of residual oil to burn in locomotives. Dependence 
on an industry controlled and dominated by one man 
would be avoided. This eliminates curtailment of 
trains in prolonged coal strikes and increased fuel 
costs occasioned by stockpiling, with its attendant 
added handling, as a hedge against such strikes. Even 
if occasions arose were stockpiling of residual fuel 
oil became a necessity, the added handling required 
would be a smaller and less costly operation than 
with coal. 
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Locomotive 
Statistics 


lt is worthwhile, in summary at least, to place on 
record for those who are concerned with the main- 
tenance of motive power the figures which indicate 
the rapidly changing trends in the character of the 
locomotives in service in this country and the relation- 
ship in the matter of the work performed. For a 
year or two after the end of the war, when the rail- 
roads went into motive power replacement programs 
in a large way, the orders were predominantly in 
the direction of the Diesel locomotive and it is 
doubted if the average mechanical man has a full 
realization of the effect of these post-war orders on 
the overall motive-power picture except as it may ap- 
ply to condition on his own road. 

One of the best indicators of the use of motive 
power is the figure that has to do with the assignment 
of power to various classes of service. This indicates 
not only the ownership but the relation of that owner- 
ship to current business conditions. In the matter of 
yard switching, for example, the steam locomotives 
assigned to this service for the first five months of 
1948 and 1949 dropped from 9,966 to 9,030 while 
the Diesel increased from 3,151 to 3,941. The total 
number assigned was reduced by the process from 
13,117 to 12,971, maintaining as usual a replacement 
ratio greater than one-to-one. It is interesting to note, 
however, that as more and more switching jobs are 
taken over by the Diesel the replacement ratio for 
the Class I roads in total is gradually approaching 
the one-to-one ratio. 

In road freight service the Diesel locomotives in- 
creased from 1,108 to 1,777 while steam declined 
from 19,588 to 18,291. Road passenger .service like- 
wise saw an increase from 685 Diesel units to 844 
while the steam units assigned to this service dropped 
from 5,135 to 4,533. These figures are all for the 
first five months of 1948 and 1949. 

The mileage operated by the motive power units 
brings out some still more significant figures: in spite 
of the fact that, in road freight and road passenger 
service particularly, the portion of the motive power 
inventory and the assignments to these classes of 
service is still relatively small in percentage, the lo- 
comotive mileage run by the Diesels is rapidly 
mounting to substantial proportions. These are in- 
dicated by the figures for the first five months of 
1949 in which period the Diesel handled 46 per cent 
of the yard switching hours, 32 per cent of the road 
freight locomotive miles and 71 percent of the road 
passenger locomotive miles. With the further replace- 
ment of some of the steam power that is obsolete in 
character by modern Diesels we may soon reach the 
point where the Diesel is running as much passenger 
mileage as steam. 


SHOPS AND TERMINALS 


Cool-Down System 
Of Boiler Washing* 


Boilermakers have recognized for a long time that 
boilers should be heated and cooled gradually. The 
higher pressures and higher temperatures used in 
the latest steam locomotives, and the large size of 
the boilers make sudden cooling during washouts a 
destructive procedure which results in broken stay- 
bolts and leaky side sheets. Therefore, the operation 
of the cool-down system for boiler washing, as wit- 
nessed by a committee of the Master Boiler Makers’ 
Association, is presented for comparison. 


Northern Pacific Demonstration 


At the Minneapolis, Minn., enginehouse of the 
Northern Pacific, the cooling down and washing out 
of that railroad's 4-8-4 Class A-3 locomotive boilers 
was demonstrated. One of these, No. 2664, was used 
in this test. This locomotive is equipped with roller 
bearings and designed for either freight or passenger 
service. Its boiler has top checks and the usual V- 
shaped baffle below the boiler water inlet opening. 
It carries 260 lb. per sq. in. working pressure, and 
when it arrived in the house for washout it had 200 
lb. per sq. in. pressure in the boiler. The handling 
of this boiler during the washout is shown by the 
log of the test shown in the accompanying table. 

There were no leaky staybolts in the firebox at any 
time during this cool-down test. Contraction ap- 
peared to be uniform. There was no indication of 


* Abstract of a committee report presented at the 1948 annual meeting of 
the Master Boiler Makers’ Association. 


о from Wash or Fill Fump Blowdown Water 
Boiler Capacity 3,000 Gallons 120-35 Е 

to Bottom Gouge 
4,217 Gallons to Steam Dome 


Elapsed Time in Minutes Elapsed Time in Minutes 


Schematic diagram of cool-down system pip- 
ing and test results on middle-western railroad 


Piping connections for cool- 
ing Great Northern boilers 


any sudden sharp contraction movements during the 
cool-down which are usually noted when boilers are 
blown down hot. 


Great Northern's Experience 


The Great Northern has had considerable experi- 
ence with the cool-down system of boiler washing and 
report that they are highly satisfied with the results 
and would not consider returning to the previous 
practice of using the hot blow-down method. Previ- 
ously the road had experienced considerable difficulty 
with broken staybolts and had many cool-down leaks. 
They now report that a broken staybolt is almost un- 
known and leaking has been eliminated. To receive ~ 
the ultimate benefits from the cool-down method, all 
boiler feed water must be properly treated. 

The Great Northern system is slightly different 
from that used on the Northern Pacific, although the 
principle involved is identical. The St. Paul engine- 
house of the Great Northern is equipped for direct 
steaming. This railroad preferred to blow down the 
steam from the boiler to the washout plant prior to 
circulating cooling water through the boiler. The 
locomotives have a valve on top of the boilers, and 
the enginehouse is piped with an overhead blow- 
down line and a separate cooling-water line. These 
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Connections for cooling and draining Northern 
Pacific boilers—Hose at rear of firebox furnishes 
cooling water through a branch pipe and over- 
head checks.—Boiler draining pump is connected 
through hose to both right and left blow-off cocks 


ipes are tied in through separate valves to a com- 
е ball-joint fitting at each stall that сап be joined 
to the top blow-down connection when needed. 

A boiler that is ready for boiler wash is connected 
to these overhead lines. The blow-down line valve 
is opened first and steam is blown off through this 
line until the boiler pressure is reduced to 50 Ib. per 
sq. in. Then the blow-down line valve is closed and 
the cooling-water valve opened. Care is taken. to 
see that the boiler is filled well over the top of the 
glass before steam is blown off, because in this process 
six to eight inches of water is lost in making steam 
and, of course, to get full benefits from the cooling 
system, all heating surfaces must be kept submerged 
until cooling is completed and washing can be started. 

Cooling water is circulated into the top of the 
boiler and boiler water forced out of the lower part 
of the boiler through the blow-off cock and its ball 
joint connection back to the washout plant until the 
boiler is cooled to 100 deg. F., or approximately the 
temperature of the washwater. When cooling is com- 
pleted, a boiler draining pump is connected the same 
as shown previously and washing carried on as the 
water level recedes in the boiler the same as previ- 
ously described. 

The committee was greatly impressed with the dis- 
patch with which boilers can be handled with the 
cool-down system. It had been anticipated that this 
method might delay the handling of the locomotive 
but there was evidence that this method will actually 
result in a saving in time. At the Northern Pacific 
Locomotive No. 2664 was ready to fire two hours 
earlier than would have been the case under the old 
practice. This is a direct comparison as the Minne- 
apolis enginehouse is just starting the cool-down sys- 
tem at that point. 

Working conditions for the boiler forces are much 
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LOG OF TEST ON N. P. LOCOMOTIVE NO. 2664 


Time lb. рег level in 
(A.M.) sq. in. Glass, in. Remarks 
9:50 200 2 Injector started. 

10:00 122 6 

10:05 102 Full Injector broke at 100 Ib. per sq. in 
ure. Feedwater pump started until sd 
line connected. 

10:10 90 House line turned on with water at 86 deg 
F. Blow-off cock opened through house 
blow-down system. 

10:15 80 14 from top 


10:25 60 l over top 

10:35 45 2 over top Boiler had contracted gradually, 1% in 
4 at rear furnace bearer. 

10:40 Drd seti Blow-off cock closed and boiler filled. 

Water from top vent at 10:43. 


10:45 32 
10:48 125 Pressure equal to house water-line press- 
ure. Blow-off cock opened and Pen 
dropped to 40 Ib. per sq. in. Boiler draining 
ump connected through Y-connection to 
th side sheet blow-off cocks. Valves 
opened and pump started at 10:57. Cooling 
water still running into]boiler. 
11:15 20 At top 
11:20 15 1 from top 
11:30 0 3 from top 
11:30 0 3 from top 
11:33 ösa М Cooling water turned off. Drain pumps 
still running. 
11:38 ... Bottom of glass 
11:40 es vv Top plugs removed.[No steam vapor show. 
ing. Water Tornperature through pump esti- 
mated at 135 deg. FContraction at rear 
furnace bearing ^4 in. 
11:42 gus ig Washing started through top plugs and 
continued until boiler was drained. 
gd үр "EIS АД Washing and internal inspection oom- 


pleted and plugs replaced. Contraction at 
rear furnace bearing 1*4 in. 


improved by the cool-down system. The boiler is 
cooler when the men go into the firebox to blow flues, 
work on the arches and grates or to do other neces 
sary work. Water-treatment engineers say that the 
cool-down system is of real advantage from the treat 
ment standpoint also. When sludge. which is present 


: the front 
Boilers are filled through a connection a throttle 
end throttle which provides washing ashing 


iler м 
box and superheater units after each boiler 


ш 


— MÀ REUS WEE AME A 5 


in all boiler waters, settles onto heating surfaces, it 
will not adhere where the cool-down system is used 
and may be readily washed off. If the boiler is blown 
down hot there is every probability that this sludge 
will bake onto these surfaces as the water recedes and 
this baked-on sludge forms a scale that cannot later 
be removed by usual treatment methods as the chemi- 
cal ingredients have already reacted with the soften- 
ing treatment. Washing the boiler promptly as the 
water recedes from a cooled boiler prevents this 
sludge from forming a scale coating and insures the 
maintenance of clean heating surfaces which, of 
course, will also help to keep the cost of boiler repairs 
ata minimum. —_ - Р 

The members of the committee were С. A. Harper, 
chairman, general boiler inspector, C. C. C. & St. L.; 
M. R. Barclay, vice-chairman, general boiler inspec- 
tor, N. P.; M. C. France, general boiler foreman, 
C. St. P. M. & O.; F. E. Goodwin, mechanical in- 
spector, C. N.; V. E. McCoy, chief engineer, National 
Aluminate Corp.; H. H. Niemeyer, general boiler 
inspector, C. B. & Q., and A. P. Robersen, district 


boiler inspector, G. N. 


Magnafluxing 
Driving Tires 


The device illustrated, made at the Bayshore, Cal., 
locomotive shops of the Southern Pacific, is used for 


Device for revolving tires while Magnaflux testing 


the quick and convenient Magnafluxing of driving 
wheel tires. It consists of a 10-in. I-beam inbedded 
in the shop floor and extending 8 ft. 5 in. above the 
floor with two 9-in. flanged ball-bearing rollers set 
about 2 ft. apart at the upper end of the I-beam. One 
of the rollers is connected to an air motor to enable 
the tire to be rotated during the process of Magna- 
fluxing. At the upper end of the I-beam is a 444-in. 
guide roller, and on the lower end near the floor a 
10-in. by 61-їп. by 21-їп. deep tray is placed for col- 
lecting Magnaflux powder which can be re-used as 
required. 

In getting ready for testing, a tire is placed on the 
supporting rollers with the back face of the tire touch- 
ing the roller flanges and the front, bearing lightly 
against the guide roller. Three turns of No. 0000 
magnaflux inspection cable are placed around tire. 
The Magnaflux machine is set at 500 amp. and as the 
air motor slowly turns the tire, gray Magnaflux pow- 
der is sprinkled on the bore of the tire ahead of the 
cable. Unused powder is brushed or blown down 
into the tray from which it is withdrawn at the bot- 
tom slide. 

By the use of this device in Southern Pacific shops, 
17 defective tires were discovered during 1948 which 
would not have been detected by normal inspection. 


Maintenance of 
Locomotive Valve Pilots 


At the »Sacramento, Calif., general shops of the 
Southern Pacific, locomotive Valve Pilots are re- 
conditioned for the entire Northern district which 
covers the territory west of Ogden, Utah, to Oakland, 
Calif., and south of Portland, Ore., to Fresno, Calif., 
and occasionally a few from points on other districts 
of the system. 

In the course of a year, an average of 137 instru- 
ments pass through the Valve Pilot department for 
periodic check-up and overhaul. Each unit receives 
this attention approximately every 12 months. Due 
to the extreme delicacy and close tolerances involved, 
no attempt is made to repair detail parts, all replace- 
ment parts being purchased from the manufacturer. 

The service obtained from each instrument is di- 
rectly dependent upon the care and maintenance it 
receives. Ав this equipment serves as a factor of 
great importance in the safe operation of trains, it is 
necessary that it be given preferred attention in this 
maintenance. Southern Pacific experience indicates 
that the friction drive wheel is subject to the great- 
est amount of wear, while the cam box operating 
{тот the valve motion wears least, providing it re- 
ceives the proper lubrication after leaving the shops. 

The speedometer is the most delicate part of the 
equipment and utmost care must be taken in main- 
taining it in an accurate operating condition. The 
speedometer is placed on the calibrating machine, es- 
pecially made for the purpose by the manufacturer 
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Test rack, tools and bench for 
repairs to locomotive valve pilots 


and is adjusted to coincide with the reading of the 
master gauge on the calibrating machine. If accu- 
rate adjustment cannot be obtained, the instrument 
is carefully inspected and checked for worn parts 
which are replaced with the new purchased items. On 
some of the more intricate parts, one-half thousandth 
of an inch wear will necessitate renewal of the part. 
The speedometer is again checked against the master 
gauge of the calibrating machine and adjusted to 
minute accuracy. 

Similar attention is given the valve cut-Óff indi- 
cator which is adjusted to coincide with the mile 
lines printed on the tape. After installation of the 
equipment on the locomotive, the cut-off indicator 
is further adjusted so that the cam in the gear box 
is accurately synchronized with the position of the 
valves. 

At no time must any lubricant other than SAE 
No. 10 oil be used in this equipment. If a heavier 
oil is employed the results will be the same as if no 
oil whatever had been used due to the extremely close 
fits between shafts, bearings and other component 
parts. 

Caution must also be exercised when the locomo- 
tive is being washed to prevent water from coming 
in contact with the delicate parts, for the smallest 
amount of rust can greatly effect the operation. 

All replacement parts are stored in a compact 
drawer-type cabinet which is but approximately 3 ft. 
wide, 2 ft. high and 2 ft. deep and is conveniently 
located adjacent to the speedometer calibrating ma- 
chine. Each drawer is divided into many small com- 
partments depending upon the size and shape of the 
part and the number required to keep on hand. On 
the opposite side of the calibrating machine is lo- 
cated a rack for storage of the speedometer instru- 
ments during their stay in the shop which holds eight 
units. Immediately in back of these facilities is the 
work bench for inspection and renewal of parts. 
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Questions and Answers 


The question and answer department 
is included for the benefit of those 
who may desire assistance on problems 
involving matters pertaining to the 
operation or maintenance of air brakes, 
Diesel-electric locomotives, steam 
locomotive boilers or steam locomo- 
tive practice. Any inquiry should bear 
the name and address of the writer, 
whose identity will not be disclosed 
unless special permission is given to 
do so. Anonymous communications 
will not be considered. Inquiries ad- 
dressed to this publication will be 
referred to the source from which an 
authoritative answer can be secured. 


Steam Locomotive Boilers 


By George M. Davies 


Welding Tube Sheet to Firebox 


Q.—W hen butt welding a 5/8 in. tube sheet to the 
firebox crown and side sheets which are 3/8 in. thick, 
should the plates be formed flush on the fire side or the 
"at side of the plates in preparation for welding?— 

A.—The general practice is to weld the firebox 
plates from the inside of the firebox thus the plates 
would be lined up flush on the water side of the 
plates. 

The A.S.M.E. Boiler Construction Code, Section 
III covering Rules for the Construction of Locomo- 
tive Boiler—L-104—Preparation for Welding: 

(a) The plates may be cut to size by machining or 
shearing, or by flame cutting. If shaped by flame cut- 
ting, the edges must be uniform and smooth and 
must be free of all slag and scale accumulations be- 
fore welding. The discoloration which may remain 
on the flame-cut surface is not considered to be 
detrimental oxidation. 

(b) If the thickness of a flange to be attached to 
a cylindrical shell by a butt joint exceeds the shell 
thickness by more than 25 per cent (maximum М 
in.) the flange thickness shall be reduced at the 
abutting edges either on the inside or outside, or 
both. 

(c) The edges of the plates at the joints shall not 
have an offset from each other at any point in excess 
of one-quarter of the plate thickness at the joint, 
with a maximum permissible offset of 1% in. for 
longitudinal joints and 14 in. for girth joints. 

(d) In all cases where plates of unequal thick- 
nesses are abutted, the edge of the thicker plate shall 
be reduced in some manner so that it is of approxi- 
mately the same thickness as the other plate. 

In longitudinal shell joints the middle lines of the 


plate thicknesses shall be in alignment within the 
fabricating tolerances specified in (c) above. 


Application of Syphons 


Q.—Our 4-6-6-4 type locomotives are equipped with 
three sy phons and we are about to apply a new firebox 
to one of these locomotives. Should the syphons be 
applied to the fireboxes before or after the new firebox 
is applied to the boiler?—R.D.J. 

A.—The general practice is to fabricate the fire- 
box and apply same to the boiler without the syphons, 
applying all the staybolts to within one row of the 
outside syphon flange weld, for the reason that on 
locomotives with two or three syphons it is very dif- 
ficult to drive the upper rows of staybolts, also the 
radial staybolts with the syphons in place. 


Studs in Boiler Shell 


Q.—In changing the location of an air pump from 
the side of the boiler to the deck ahead of the smoke- 
box, should the studs schich held the air pump bracket 
be permitted to remain in the shell? —R.E.K. 


A.—There is no objection to leaving the studs in 
the boiler shell providing same are not leaking. Studs 
found leaking should be removed, stud holes re- 
tapped and plugged from the outside of the shell; 
where the studs are not found to be leaking there 
would be no objection to cutting off the studs, allow- 
ing sufficient amount of the studs to protrude out of 
the sheet so that same can be riveted over. 


Boiler-Check Patch 


Q.—A crack has developed out of the boiler check 
hole on the right side of a switching locomotive. The 
check is secured to the boiler with studs and the boiler 
check hole is reinforced with a square liner on the 
inside. In making a patch to reinforce the crack in the 


I 
y To Front Flue 
ae AB Sheet Rivet 


@ Indicates "holes now in boiler to* 
be reamed | for!" rivets. 


O Indicates lig holes for I" rivets. 
AM steel rivets used. 
Drill small hole at end of crack. 
Diamond-shaped patch with liner omitted 


boiler check hole can the liner on the inside of the shell 


. be eliminated? —HM.E.V. 


A.—The drawing illustrates a typical check hole 
patch eliminating the original check hole liner. The 
patch should be designed so that the original rivet 
holes in the square liner are used for rivets in the 
diamond-shaped patch as shown. Аз a rule, this can 
be worked out without too much difficulty. 


Crown Sheet Stays 


Q.—In applying staybolts to the crown sheet of a 
locomotive boiler, do the staybolts have to be radial 
with the crown sheet, i.e. vertical to the sheet? —R.E.M. 


A.—It is desirable that the staybolts be radial with 
the crown sheet on the curved portion of the sheet, 
with the staybolts standing vertical in the plate, so as 
to obtain the maximum number of staybolt threads 
engaging the plate. However, where the staybolts are 
not normal to the stayed surface, they should have 
not less than three engaging threads of which at 
least one shall be a full thread. 


Steam Locomotive Practice 


By George M. Davies 


Which Is the Top? 


Q.—What is considered the top leaf of a double- 
elliptic spring? Is the top of the spring determined by 


' its position on the locomotive? —M.E.D. 


A.—The top leaf of a double elliptical spring, when 
considering a defective spring, would be the lon 
side of the spring. In the саз? of a double elliptical 
spring it would be the long side of either of two 
semi-elliptical springs which combine to make the 
double elliptic spring. Its position on the locomotive 
would not determine the top or bottom of the spring 
in this respect. 


Distance Between Steps 


Q.—What 1.C.C. rule covers the maximum vertical 
distance between two sections of a runboard without 
providing a step? On our switching locomotives, one 
section of the runboard is over the air reservoir and 
is a considerable distance above the front section.— 
F.E.M. 

А.—1 do not know of any specific I.C.C. rule that 
covers this question. There are many locomotives 
operating where the vertical distance between the 
sections of the runboard will approximate 18 in. to 
22 in. 

The United States Safety Appliances for all classes 
of cars and locomotives provides for a maximum of 
19 in. for the spacing of ladder treads and 21 in. as 
the maximum distance from the bottom tread of side 
ladder to top tread of sill step, indicating the maxi- 
mums that have been established. 


Sand-Box Design 


Q.—Our Mallet locomotives are equipped with very 
shallow sand boxes due to a height limitation. It results 
in a wide sand box with insufficient slope to the sand 
ontlets to make the box self-cleaning, leaving one- 
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third of the sand in the box that cannot be utilized. 
Are there sand-box designs that will overcome this 
difficulty? —M.I.T. 

A.—On many large locomotives where the height 
limitation restricts the sand-box height auxiliary 
sand boxes are applied on the sides of the locomotives 
under the running boards. The sand boxes on the 
top of the boiler are piped to the auxiliary sand boxes 
and only that portion of the top sand box that is self- 
cleaning is utilized for sand, the remainder of the 
box being partitioned off. 

Another means of cleaning out sand boxes that are 
not self-cleaning is to use sand spreaders. The sand 
spreaders consist of cast pipe sections drilled on op- 
posite sides with small holes equally spaced, the pipe 
sections running the heighth of the sand box and 
located along the top line of the boiler. Air released 
from an operating valve in the cab disturbs and 
loosens the sand built up in a cone or V-shape in 
the center of the box and drives it to the outlets at 
the sides of the sand box. Sand spreaders can be 
purchased complete with valves for single or dual 
operation as desired. 


Length of Radius Bar 
Q.—In computing the length of the radius bar of a 
two wheel engine truck from the formula 


ах Вв 
к = 5-2-8 Х 85 


— distance from the truck to the farthest driver 
B =: distance from the truck to the nearest driver 
R = length of radius bar 


In this formula is not the actual length of the radius 


bar equal to x B? Please explain the reason for 


reducing the length of the radius bar to 85 per cent of 
the actual length of the radius bar required.—R. E. F. 


A.—On a two wheel truck where the radius bar is 
too long the outer wheel will run toward the outer 
rail while if the radius bar be too short the outer 
wheel runs away from the outer rail. The reason 
for reducing the length of the radius bar to 85 per 
cent of the required length is to give the outer truck 
wheel a tendency to run away from the outer rail thus 
assisting the truck in negotiating the curve. 


Schedule 
24RL Air Brakes 


Q-830—How long is this connection maintained? 
A.—The release interlock slide valve is held in its 
upper position, maintaining connection through cav- 
ity Z as long as displacement reservoir pressure on 
the lower side of release interlock diaphragm exceeds 
6 lb. approximately. 

Q-831—As the auxiliary reservoir pressure becomes 
greater than brake pipe, what takes place? -A.—The 
higher pressure acting on the auxiliary side of the 
service piston results in movement of the service pis- 
ton and graduating valve toward service position, 
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until stopped by engagement of the tail end of slide 
valve as shown in Plate D. This is graduated release 
lap position. 

Q-832—What is taking place at this time? A.—Cav- 
ity c in the graduating valve connects slide valve 
ports 13 and 32, thus venting the air from chamber 
K in the left side of the release piston through pas- 
sage 13, cavity c in the graduating valve, passage 32, 
cavity y, in release interlock slide valve to the inter- 
lock slide valve to the interlock slide valve exhaust 
passage to atmosphere, At. Auxiliary reservoir pres- 
sure in chamber D then moves release piston and 
slide valve to the left, cutting off the cavity connect- 
ing displacement reservoir passage 3a and exhaust 
passage 10. This also blanks the emergency reservoir 
seat port 22 to the auxiliary reservoir. 

Q-833—Is here any air being retained іп the dis- 
placement reservoir? A.—Yes. With the release slide 
valve exhaust closed, the air remaining in the dis- 
placement reservoir is retained and can be released 
in successive steps. 

Q-834—What does the amount of reduction in the 
displacement reservoir depend on? A.—The amount 
of air pressure that has been restored in the brake 
pipe, this condition existing until displacement reser- 
voir pressure is reduced to approximately 6 lb., at 
which point the release interlock spring 142 moves 
the release interlock slide valve to the lower position. 


First SERVICE POSITION 


Q-835—What is this position used for? A.—Long 
trains where excessive brake pipe leakage exists with 
which the brake pipe pressure is progressively lower 
from front to rear of train. This position causes a 
normal light initial reduction, then reduces the brake 
pipe at a slow controlled rate, and prevents an ex- 
cessive difference in brake cylinder pressure between 
the front and rear. Sudden slack changes and shock 
are thus reduced. 

Q-836—With an emergency or blank application 
portion, how are the port connections? A.—When the 
brake valve handle is placed in first service position, 
equalizing reservoir flows through pipe 5, passage 4, 
through a restricted port in the rotary valve to pas- 
sage 24a (through cock 42) and passage 24 leading 
to the reduction limiting reservoir. 

Q-837—-What ure the volume and choke relations 
between the equalizing and reduction limiting res- 
ervoirs? A.—They are such as to permit the reduc- 
tion to continue at the normal service pressure until 
a 6-lb. reduction of equalizing reservoir is obtained, 
with 70 lb. brake pipe pressure. Thereafter the re- 
duction continues at a much slower rate through ex- 
haust choke 111 which vents air from reduction 
limiting reservoir passage 24. 

Q-838—How are the connections when a service 
application portion is used? A.—When the brake 
valve handle is placed in first service position, equal- 
izing reservoir air flows through passage 5, cavity Q. 
passage 4, through a restricted port in the rotarv 
valve to passage 24a, (through cock 42) leading to 
the reduction limiting reservoir, reducing equalizing 
reservoir about 6 lb. Thereafter the гоа con- 
tinues at a much slower rate through exhaust choke 
N (located in the application slide valve 114), which 
Pun air from reduction limiting reservoir passage 


CAR INSPECTION AND REPAIR 


Finishing Roller-Bearing 
Axles for Passenger Cars 


Axles for mounting roller bearings under passenger 
cars are finished to a tolerance of .001 in. on a two- 
machine layout at the New York Central's West 
Albany shops. А 20-in. American Pacemaker hy- 
draulic duplicating lathe contour finishes the rough- 
turned axle to .015 in. oversize, and a Landis grinder 
finish grinds the bearing seat and bearing radius, and 
the dust guard seat and its radius to finished dimen- 
sions within .001-іп. tolerance. Axle sizes on which 
this arrangement is being used are the 515-in.-by-10- 
in. and the 6-in.-by-11-in. standard AAR roller bear- 
ing axles. 

The complete cycle begins with moving the axles 
four at a time on a fork:lift truck from the outside 
storage rack to the shop-interior rack. Handling the 
axles to the lathe and from the lathe to the grinder 
is done with an overhead mobile boom with а опе- 
ton air hoist. The boom is actuated by trolleys 


moving on tracks above the areà of the axle storage 
rack. the duplicating lathe, the grinder and an engine 


lathe located at the end of the duplicating lathe 
opposite the grinder. The air hoist is suspended from 
a trolley on the boom to permit the required lateral 
movement. 

The duplicating lathe has a template or a standard 
accurately finished axle suspended at the rear of the 
machine on an adjustable rack to determine the con- 
tours of the axle to be machined. After the axle has 
been mounted in the lathe, the carbide-tipped cutting 
tool is aligned on the axle with the hydraulically- 
operated follower or stylus contacting the template. 

A cut is begun on the end collar to determine the 
basic diameter and the follower is set to turn the 
axle .015 in. above the blueprint dimension to allow 
for the grinding of those surfaces requiring grinding. 
At a speed of 203 r.p.m. and a feed of .007 in., about 
% in. of metal is removed from the rough-turned 
axle except at the radii where, normally, a greater 
amount must be removed. 

In the first setting in the machine a continuous 
cut is taken from the beginning of the end of axle 
and continuing across the axle to the end of the 
wheel seat on the opposite side of the axle. This 
permits the tool to feed into the small fillets between 
the collar and the bearing, between the bearing and 


Left: The first step in contour machining the roller bearing axle on the duplicating lathe finishes it from the 
end of the axle, contouring across the axle to the end of the opposite wheel seat—lIn the next step the axle is 
turned end for end, the tool aligned with the follower and a continuous surface generated from the unfinished 
end to where the first cut was stopped— Center: The bearing seats and radii are finished machined within 
a .001-in. tolerance on this grinder—Right: The dual grinding wheel has a lV2-in. radius on the left 
wheel with a %-in. relief on the spacer side—The second wheel has a l-in. radius on the right side 


RAILWAY MECHANICAL ENGINEER, SEPTEMBER, 1949 511 


The hydraulic duplicating lathe automatically ma- 
chines a roller-bearing axle to template dimensions. 
An accurately finished axle located at the rear of the 
lathe out of operator's line of vision is the template 


the dust guard seat, and between the dust guard seat 
and the wheel seat. The axle is then turned end for 
end and the tool is again lined up with the follower 
and the opposite journal and wheel seat are finished 
by continuous-contour cutting to the point on the 
axle established by the first cut. Standard cemented 
carbide-tip tools are used without a chip breaker for 
the above operation. Coolant, although not abso- 
lutely necessary, is used to give increased speed 
without loss of accuracy by minimizing the tempera- 
ture rise of the axle and the cutting tool. 

Upon completion of the machining operation, the 
axle is transferred to the grinding machine by the 
mobile boom, and lined up for grinding. This is 
performed by a dual grinding-wheel assembly con- 
sisting of one wheel 534 in. by 30 in. by 12 in., the 
other 215 in. by 30 in. by 12 in. with a %-іп. spacer 
between wheels. The 534-in. wheel has a 114-in. 
radius on the left side and a %-in. relief on the 
spacer side. The 214-in. wheel has a l-in. radius 
on the right side. The axle journal radius is lined 
up with the 115-in. radius of the 53¢-in. wheel and 
that portion of the journal is plunge ground to .002 
in. of finished size. The portion of the journal- 
bearing seat not ground by this operation is then 
lined up with the relieved side of the wheel and 
plunge ground to same diameter. The 114-in. radii 
are lined up again and the journal is traversed 
away from the wheel, grinding the complete journal 
and radius to the finish size. The opposite end of 
the axle is traversed toward the grinding wheel and 
the radii on the grinding wheel and dust guard seat 
are aligned and plunge ground to finish size. This 
operation completed, the axle is reversed in the 
machine and the operations described above are re- 
peated on the opposite journal and wheel seat. The 
tolerance is plus .001 in. and minus .000 in. 

Some axles passing through the shop are bored out 
on one end to receive a spline bushing for a Decelo- 
stat. Where this is done, the axle is transferred by 
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the mobile boom to the engine lathe at the end of the 
duplicating lathe and mounted with the round surface 
of the dust guard on a steady rest for accuracy in 
boring and to avoid marring the journal. The open- 
ing is bored out with a 34-in. pilot drill, enlarged 
with a 1154 -in. drill, and cleaned up to size with a 
boring tool. The spline is then tapped in with a 
sledge, using a protective fitting to protect the spline 
while it is being driven in. 


Straightening 
Loads Shifted en Route 


Scrap freight car center sills may be put to effective 
use along the rip track for aligning car loads which 
have shifted either lengthways or crossways in transit. 
By means of an arrangement constructed of six per- 
manently installed and several movable center sills, 
shifted heavy lading is rearranged normally in less 
than one hour. The arrangement not only makes the 
realigning faster and safer, but it eliminates having 
to tie up such heavy equipment as the steam crane 
for the task. It is also used to cold-straighten car ends 
and sides that have become bulged out. 

The fixed portion of the straightening arrangement 
comprises a jib crane and six center sills sunk six 
feet into the ground in five square feet of concrete. 
Three of the sills are set on each side of the track. 


Arrangements for correcting loads 


that have shifted іп transit 


Each is 8 ft. from the rails and 10 ft. from the next 
sill. The three sills on each side are joined together 
by a 6-in. I-beam. The twe end sills on each side and 
the middle sill on one side extend about 15 ft. above 
the ground level. The middle sill on the other side is 
about 10 ft. higher to accommodate a jib crane with a 
3-ton hand chain hoist. The hoist runs on a 10-in. 
I-beam swing-mounted to the sill. 

When a load has shifted sideways, one of the mov- 
able center sills is placed across the track sides of 
three of the fixed vertical sills. The movable sill rests 
on three bars, 1 in. by 2 in., which fit into slots with 
the 2-in. dimension vertical. The slots are made by 
welding the open side of channel sections 3 in. by 114 
in. by 1⁄4 in. to the upright sills every 15 inches be- 
ginning 30 inches above the ground. The movable 
sill is secured in place by safety chains. A 50-ton air 
jack suspended from the 3-ton hand chain hoist and 
backed up by the movable sill shifts the load to where 
it belongs. 

The same procedure is followed if a car side has 
been bulged out to the extent that it requires straight- 
ening, except that the movable center sill is located at 
a lower height so that the jack contacts the side of the 
car rather than the load above the top of the sides. 

Loads which have shifted lengthwise are straight- 
ened by suspending a movable center sill from the 
crane; one end of the sill is maneuvered into position 
against the one or more pieces of the load that may 
have shifted, and the opposite end is pushed by 
means of a switching locomotive to shift the load to 
its proper position. 

When car ends require straightening one of the 
movable sills is laid across a pair of the end upright 
sills to span the card end. This sill is held in place the 
same way that a sill is held parallel to the track. The 
air-jack is raised to position, and a piece of half- 
round steel about 18 in. long is inserted between the 
end and the jack shaft with the round side between a 
pair of corrugations and the flat side against the end 
of the shaft. 

A power car mover is installed at one side of the 
track to eliminate the need for a switcher for all side 
or end straightening and for all load shifting except 
loads that have shifted lengthwise. 


Straightening 
Top Bulb Angles Cold 


A device has been built at the Decatur, Ill., car shop 
of the Wabash for the cold straightening of gondola 
or hopper car top bulb angles which have been bent 
downward. The device is hung over the side of the 
car, straddling the bent portion of the bulb angle. An 
ordinary jack is used in conjunction with it to apply 
the necessary force to straighten the angle. 

The overall height of the straightener is 514 ft. and 
the width 4 ft. The sides are made from angle's 4 in. 
by 3 in. by 15 in. The bottom has two angles of this 
size welded together, with a 15-in. filler plate between 


the vertical flanges for added. stiffness. A channel 
section 3 in. by 114 in. by !4 in. is welded between 
the sides 16 in. above the bottom. 

Two lengths of strap iron 2 in. by 14 in. are welded 
17 in. above the top of the channel section. A U- 
shaped member made from 2 in. by М in. plate with 
bolts welded to each leg is held with the open end 
next to the strap irons by bolts fitting through the 
strap iron. This section holds the 4 by 4 which fits on 


Device which permits cold 
straightening of top bulb angles 


top of the jack and transmits the force to the top bulb 
angles. The top of the 4 by 4 is protected by a Z- 
shaped piece of plate about 8 in. long which fits 
between the bottom of the bulb angle and the top of 
the 4 by 4. 

The straightener hangs on top of the bulb angle by 
two 6 in. lengths of 1 in. plateing. This l-in. thickness 
is carried down about 10 in. below the car top to give 
added stiffness to each side of the straightener. 


Sweeper For 
Transfer Table Pit 


In order to keep transfer table pits clean, the device 
shown was developed at the Bayshore, Calif., shops 
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Brush made from pieces of wire cable, with ends 
frayed, keeps transfer table pit in an orderly condition 


of the Southern Pacific. It consists of short lengths 
of 1-іп. scrap wire cable attached to a cross member 
on the table by 36-іп. U-bolts. By allowing the frayed 
ends of cable to scrape the ground between the rails 
when the transfer table is moved back and forth, the 
pit is kept clean. It is not feasible to give dimensions 
Íor this device as the design has to be modified to 
suit existing conditions. The cable ends are spaced 
5 to 6 in. apart and, in snow country, provision 
prey should be made for the removal of the 


rushes as complete units during winter months. 


Jack for Tightening 
End Boards in Place 


End lining boards are fitted tightly together at the 
Illinois Central Centralia, Ill, car shops with the 
aid of a small air-operated jack. When all the tongue 
and groove boards except the last two on one side 
of the end of the car have been set in place, the 
jack is inserted half way between the floor and the 
roof with the face plate of the piston rod against 
the car side and with a grooved extention fitting 
against the last board in place. Air admitted to the 
cylinder squeezes the boards tightly together, caus- 
ing the end boards in the center area to bow out. 
The end lining boards are restrained from being 
forced out of place or bowed out too far by a tem- 
porary board installed across the end of the car just 
above the jack. The temporary board is held in 
place by a length of 14-in. strap iron bent to an 
L-shape and welded to a second length of strap iron 
2 in. by 7 in. by 14 in. which is nailed to the side 
lining board through six nail holes. The temporary 
board is 4 in. by 4 in., and from it has been removed 
a section 1 in. deep extending across the width of 
the board. This section cut out of the entire board 
to within the last foot of each side, permits the end 
lining boards to buck out the desired amount. 
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After the lining boards have been bowed out an 
amount found by experience to be within desirable 
limits, holding nails are driven in several boards and 
the jack removed. The last two boards, which in- 
cludes the straight-edge end board that has been cut 
to fitting size, are then applied. The job is com- 
pleted by pushing in on and driving with a sledge 
the bowed-out section, thereby attaining a snug and 
tight fit between the boards comprising the end 
lining. | 
. The jack has a cylinder 4-in. diameter and 3-in. 
stroke. To the head of the cylinder is welded а 6-in. 
length of strap iron, into which a groove has been 
cut sufficiently large to fit around the tongue of the 
lining board without damaging the tongue during the 
bucking-out operation. 


The jack used for tightening end lining perat 
place—On the left is the pressing end which | 
against the car side—On the right is the groov 


member which fts over the tongue of the lining board 


у for the 
The end-board tightening jack in place rir М 
squeezing and bucking-out opt ms the lining 
jack is the temporary board which ө = ide of 
boards from being forced out of cmo 
the temporary board, not visible, a 8 


n 
has been cut to within a foot of the end ^ 
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10:20 
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10:00 


ELECTRICAL SECTION 


A.A.R. Electrical Sections 
to Meet in Chicago 


September 19-22 


Electrical Section, Mechanical Division 
Association of American Railroads 


Monpay, SEPTEMBER 19 


a.m.—Joint meeting of the Coordinated Associations, 
Grand Ball Room, Mezzanine Floor, Hotel Sherman. 
Address— 

Speaker and subject to be announced. 
p.m.—Committee of Direction meeting, Hotel LaSalle. 


Tuespay, SEPTEMBER 20 
a.m.—Hotel LaSalle, Address by L. S. Billau, (chair- 
man), electrical engineer, Baltimore & Ohio. 
a.m.—Welding and Cutting—L. E. Grant, (chairman), 
engineer of tests, Chicago, Milwaukee, St. Paul & 
Pacific. 
a.m.—Motors and Control (Diesel facilities)—R. H. 
Herman, (chairman), engineer of shops and equip- 
ment, Southern. 
a.m.—Locomotive and Electrical Equipment—A. D. 
Whamond, (chairman), foreman, office of electrical 
engineer, Pennsylvania. 


11:30 


9:00 


10:30 


2:00 


a.m.—Application of Radio and Communication Sys- 
tems to Rolling Stock—W. S. Heath, (chairman), 
assistant electrical foreman, Atchison, Topeka & 
Santa Fe. | 
Adjournment to Allied Railway Supply Association 
Exhibits, Mezzanine Floor, Hotel Sherman. 


WEDNESDAY, SEPTEMBER 21 


a.m.—Hotel LaSalle—Car Electrical Equipment—S. 
B. Pennell, (chairman), assistant engineer, New York 
Central. 

a.m.—Car Air Conditioning Equipment—K. T. Ben- 
ninger, (chairman), general electrical supervisor, Chi- 
cago & Eastern Illinois. 

p.m.—Hotel Sherman—Automotive and Electric Roll. 
ing Stock (Diesel) —R. I. Fort, (chairman), as- 
sistant research engineer, Illinois Central. 

Joint meeting with Locomotive Maintenance Officers 
Association, Grand Ballroom, Mezzanine Floor. 


Electrical Section, Engineering Division 
Association of American Railroads 


THURSDAY, SEPTEMBER 22 
a.m.—Hotel LaSalle—Address of welcome by L. S. 
Werthmuller, chairman, Signal Section, A.A.R., and 
first vice chairman, Engineering Division, A.A.R. 
Address by S. R. Negley, (chairman, Electrical Sec- 
tion), electrical engineer, Reading Company. 
Address— 
Speaker and subject to be announced. 
The Committees which will present reports are as 
follows: 
1—Power Supply 


RAILWAY MECHANICAL ENGINEER, SEPTEMBER, 1949 


3— Overhead Transmission Line and Catenary Con- 
struction 

4—Wire, Low Voltage Cable and Insulating Materials 

5—Electric Heating and Welding 

6—Application of Motors 

7—Clearances for Third Rail and Overhead Working 
Conductors 

9—Track and Third Rail Bonds 

10—Illumination 

l3—Application of Corrosion-Resisting Materials to 
Railway Electrical Construction 
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A Diesel locomotive 
generator goes into 
а vapor degreaser for 
cleaning — Conden- 
sation of the hot 
vapor on the relativ- 
ely cool armature ap- 
plies the cleaner to 
all surfaces 


Cleaning Diesel 


Motors and Generators 


The do's and don't's of the several ways of 


cleaning now used in railroad repair shops 


Cuzannc problems. have always existed on elec- 
trically propelled locomotives. Diesel locomotives 
present special cleaning problems because of the 
presence of fuel oil in combination with dust which 
may contaminate insulation creepage surfaces and 
plug vent ducts. The electrical transmission of a 
Diesel locomotive is a very important part and must 
be kept in operating condition with a satisfactory 
level of reliability. The insulation of the electric 
machinery constituting the power transmission sys- 
tem is one of its. most important parts. Although 
the actual operating voltages are moderate in value, 
and the circuits are usually ungrounded, it is neces- 
sary to maintain clean insulation creepage surfaces 
or serious insulation trouble may occur. 


* Manager of the Insulation Development Section, Materials Engi- 
neering Department, Westinghouse Electric Corporation. 

+ Manager of the Development Insulation Section, Transportation 
and Generator Engineering Department, Westinghouse Electric Cor- 
poration. 
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By P. E. Demmler* and 
Graham Lee Moses} 


Since many of the operators of Diesel locomotives 
are primarily mechanically minded, it may be desir- 
able to summarize the electrical engineer’s thinking 
concerning insulation problems associated with dirt 
and its removal from electric insulation. 

1—Materials commonly used as electric insulation 
are non-conductors only when clean and dry, hence 
proper maintenance is essential. 

2—Operating instructions provided by all manu- 
facturers on every kind of electrical equipment em- 
phasize the importance of keeping electric apparatus 
clean and dry. 


3—When electric apparatus does get dirty, the in- 
sulation must be cleaned. Various methods for clean- 
ing are available, and the method used will depend 
on the kind of dirt to be removed and on whether 
the apparatus is to be returned to use immediately or 
whether coils are to be removed and the apparatus 
rewound with new coils. The cleaning method em- 
ployed must not damage the basic insulation. 

4—Drying after cleaning is necessary. 

5—Revarnishing after cleaning is desirable to re- 
store surface protective films. 

6— Testing is desirable and necessary after clean- 
ing and drying to determine whether the insulation 
has been properly reconditioned. 


Basic Concepts for Cleaning Electric Apparatus 


Electric apparatus should be kept reasonably free 
from accumulations of dirt so that ventilating ducts 
may function, and so that low resistance paths may 
not be formed between live parts. 

Cleaning may be by wiping, blowing by compressed 
air, or removing dirt by suction. 

If a solvent is necessary to remove oil or grease, 
it is recommended that a petroleum solvent of the 
safety type be used exclusively. 

Insulating varnishes, unless well cured, are at- 
tacked by solvents. 

Petroleum solvents are less likely to attack the 
varnishes than stronger solvents, such as chlorinated 
solvents or coal tar solvents. 

Synthetic varnish films are more resistant to sol- 
vents than oleo-resinous varnish films, but they may 
be softened or lifted by strong solvents especially 
if not fully cured. 

Solvents should not be used for cleaning silicone 


The usual method of 
cleaning armatures 
with vapor solvents 
consists of manually 
applying a spray by 
means of compressed 
air 


varnish-treated windings. (See special instructions at 
the end of this article.) 


CAUTIONS :— 


Adequate ventilation must be available to avoid 
fire, explosion and health hazards where solvents are 
used. 

Avoid breathing solvent vapors. Vapors of chlori- 
nated solvents are especially toxic. 

When working with solvents in confined spaces 
where ventilation is poor, as in tanks or pits, suitable 
protective masks must be worn. 

Petroleum distillates, coal tar solvents, alcohol, 
and many other materials, are flammable and their 
vapors may form explosive mixtures with air. 

Keep open flames and sparks away from flammable 
liquids and their vapors. 

A metal nozzle on a hose used for spraying flam- 
mable solvents should be grounded. 

Personal protective equipment, such as goggles, 
gloves, and aprons should be provided when working 
with solvents to prevent irritation due to continuous 
contact or splashes. 

Avoid wetting clothing with solvent. If clothing 
becomes saturated with solvent, it should be changed. 

Goggles should be worn when blowing out dust 
with compressed air. 


Cleaning Method Details and Selection 


The recommended methods of cleaning electrical 
insulation include: 
a—Wiping off the dirt with a clean, dry cloth 
b—Blowing out the dirt with compressed air 
c— Drawing off the dirt by suction 
d—Removing the dirt with solvents 
e—Washing off with water 
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The method selected will depend on the type of 
apparatus, the type of insulation, the kind of dirt, and 
other conditions involved. 

A—VWiping cloths: Cleaning with a dry cloth may 
be satisfactory when the apparatus is small, the sur- 
faces to be cleaned accessible and dry dirt only is to 
be removed. Waste should not be used, as lint will 
adhere to the insulation and increase the collecting 
of dirt, moisture, and oil This is particularly ob- 
jectionable on high voltage insulation as it tends to 
cause concentration of corona. 

B—Compressed air: Blowing out dirt with a jet 
of air is usually effective, particularly when the dirt 
has collected in places which cannot be reached with 
a cloth. Cleaning can be done more quickly with 
compressed air than with a cloth especially on large 
apparatus. It should be noted that if blowing with 
compressed air simply transfers dirt from one place 
to another machine, little or no good has been ac- 
complished. ТҺе following conditions should be 
emphasized: 

1—Do not blow the compressed air against insula- 

tion until it is certain that the air is dry and 
does not carry water which may have con- 
densed and accumulated in the air line. 
2—Do not use air pressures greater than 50 lb. 
per sq. in. Too high a pressure may damage 
insulation and blow dirt under loosened tape. 

3—Do not direct the stream of compressed air 
in such a way that the dirt will be blown into 
some inner recess from which it would be 
difficult to remove the dirt, and where it might 
close ventilating ducts. 


CAUTIONS:— 


Wear goggles when blowing out dust with com- 
pressed air. Be careful so as not to direct the jet of 
air against a person with resultant injury. 

C—Vacuum: The well-known vacuum cleaner prin- 
ciple in which dirt is sucked up and collected in a 
bag, can be applied to the cleaning of electrical in- 
sulation. It is an effective and desirable method of 
removing dry and loose dirt, since it does not scatter 
the dirt and thereby avoids settling of the dust on 
other apparatus. 

D—Solvents: 1f the accumulated dirt contains oil 
or grease, a solvent is usually required to remove it. 
А rag wet with solvent may be used for wiping, the 
solvent may be sprayed on or the apparatus may be 
dipped in the solvent. Vapor degreasers which have 
come into use within the last few years for cleaning 
apparatus will be discussed in a later section. 


Solvent Selection 


Solvents for cleaning may be divided into several 
groups: (1) petroleum distillates; (2) other solvents; 
including chlorinated solvents, mixtures of chlor- 
inated and petroleum solvents, aromatic, or coal tar 
solvents; and (3) water. 

1—Petroleum Distillates: It is recommended that 
only this type of solvent be used where a solvent is 
required for cleaning electrical apparatus. 

Petroleum distillates which are classed as “safety 
type solvents" and have a flash point above 100 deg. 
F. (37.8 deg. C.) are supplied by practically all oil 
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companies under various trade names. Included in 
this group of solvents are: Stoddard solvent (de- 
scribed in the specifications of the U.S. Bureau of 
Standards, 1940, under the title of “Commercial 
Standard CS3-40) ; mineral spirits, cleaner’s naphtha, 
and пагах products with a flash point above 100 
deg. F. 


CAUTIONS:— 


a—These solvents are all flammable and their 
vapors form explosive mixtures with air if used at 
temperatures above the flash point. Since this flash 
point of the solvents mentioned above is higher than 
that of certain other petroleum distillates, such as 
gasoline, the safety type solvents present a lesser 
fire hazard. 

b—For safety sake, the fire insurance companies’ 
regulations should be followed. These regulations 
state that the concentration of accumulated flam- 
mable vapors should not exceed 25 per cent of the 
lower explosive limit. For petroleum solvents, 25 
per cent of the lower explosive limit amounts to 
254 99 to 23% оо of l per cent by volume of vapor in 
air. Ample precautions must be taken to prevent 
fires and explosions. 

c—Air containing considerable amounts of vapors 
of these solvents will have toxic effects when inhaled. 
The ventilation in shop areas is usually sufficient to 
avoid harmful accumulations of vapor but when 
solvent is used on warm apparatus or in hot locations, 
the evaporation rate will be higher and more atten- 
tion will have to be paid to providing proper ventila- 
tion. In confined spaces also, the need for ventilation 
must be considered. 

d—Excessive contact of the solvents with the skin 
should be avoided. Neoprene gloves and aprons can 
be used to provide protection against skin contact. 

e— Gasoline, V.M. & P. naphtha and similar grades 
must not be used for cleaning except in closed sys- 
tems, because they are more volatile than the recom- 
mended grades and, therefore, present a greater fire 
hazard. 

#—А few cleaning fluids marketed under the gen- 
eral name of "Safety Solvents" contain appreciable 
quantities of carbon tetrachloride to reduce their 
flammability. This type of solvent should be avoided 
on account of the toxicity of carbon tetrachloride. 

2—Other Solvents: There may be cases where a 
low power petroleum solvent will not provide proper 
cleaning and a stronger solvent, therefore. becomes 
necessary. Where a special cleaning job of this kind 
occurs, it should be performed only under expertly 
controlled conditions. Among the strong solvents 
which might be considered in cases of this kind are: 

a—Chlorinated solvents, such as carbon tetra- 

chloride, trichlorethylene, and perchlorethylene: 
b—Mixtures of chlorinated solvents and petroleum 
solvents; 

c— Coal tar solvents, such as benzol, toluol. xylol. 

or products containing these materials. 

‚ In the past, carbon tetrachloride, and mixtures of 
carbon tetrachloride with petroleum distillates. have 
been used extensively for cleaning, principally be- 
cause of the high solvent power and non-flammable 
characteristics of these materials. However. the un- 


controlled use of carbon tetrachloride, alone or in 
mixtures, is now looked upon as extremely dangerous 
and many companies have restricted or forbidden its 
use. This is due to the well-known toxic effect of 
carbon tetrachloride on all persons exposed for peri- 
ods of time to air containing amounts of these vapors 
in excess of the "maximum allowable concentration." 
This may be defined as the maximum amount of 
vapor of a solvent in air which can be breathed 
eight hours per day without danger of poisoning. 
The effect of breathing carbon tetrachloride vapors 
may be fatal in case a person is exposed to even 
moderately high vapor concentrations. It is, there- 
fore, recommended that the use of carbon tetra- 
chloride, alone or in mixtures, for cleaning purposes, 
be avoided. 

Trichlorethylene and perchlorethylene are two other 
commercially available chlorinated solvents which are 
being used by the industries for cleaning purposes. 
The cost of these compounds is higher but the toxic 
effects are much less than for carbon tetrachloride. 
The maximum allowable concentration of the three 
solvents as listed in various state industrial hygiene 
codes is within the following ranges: 

Carbon tetrachloride .... 35 to 100 parts per million 
parts of air 
Trichlorethylene ....... 100 to 200 parts per million 
parts of air 
Perchlorethylene (also 

known as tetrachlor- 

ethylene ............ 100 to 200 parts per million 

parts of air 

Perchlorethylene has a lower vaporization rate than 
either of the other compounds and is, therefore, less 
likely to produce as high a vapor concentration under 
similar conditions. 

Trichlorethylene and perchlorethylene are the sol- 
vents generally used in vapor degreasers, in which 
the solvent is boiled at the bottom of the tank, around 
the top of which cooling coils are placed to condense 
the solvent vapors and prevent them from flowing 
out over the upper edge of the tank. Articles to be 
cleaned are lowered into the hot solvent vapors which 
condense on the cold surfaces and wash down soluble 
materials. Solvent is not lost if the system is operat- 
ing properly except for a small amount which is 
carried along when cleaned material is removed from 
the tank. The hot solvent vapors may strongly attack 
varnish films, frequently softening and lifting them 
so that the cleaning of varnished apparatus in a 
degreaser is not advisable unless there is no objec- 
tion to the possible removal of the varnish. Vapor 
degreasers, in which chlorinated solvents must be 
used, are not recommended on insulation that is to 
be re-used. They may be used on metal parts where 
insulation is not present or on parts containing insula- 
tion that is to be scrapped. It is highly questionable 
if subsequent re-varnishing can repair varnish films 
or internal treatments that have been damaged by 
the high solvent power of chlorinated solvents. 

Since chlorinated solvents are likely to soften and 
lift varnish surface films and even penetrate coil 
interstices, serious consideration should be given to 
the effect of these solvents before using them for 
cleaning electrical insulation. If a solvent of this 


kind is necessary, perchlorethylene is recommended 
because it is less likely to produce hazardous condi- 
tions than the other solvents of this type. 

When trichlorethylene and perchlorethylene are 
used, definite precautions must be taken to prevent 
breathing air containing excessive concentrations of 
their vapors. Proper ventilation of the space should 
always be assured and, in cases where adequate 
ventilation cannot be provided, either chemical car- 
tridge respirators or suitable gas masks must be used. 

Contact of these solvents with the skin should be 
avoided. Neoprene gloves and aprons will give pro- 
tection but they tend to swell in these solvents. For 
most jobs this may not be objectionable, but for 
continuous exposure, a better type of glove should 
be used. Polyvinyl alcohol resins withstand the 
action of chlorinated solvents very well. Aprons and 
gloves made of "Resistoflex," a Polyvinyl alcohol 
type material, will give good service and protection 
against these solvents provided they do not contact 
water or aqueous solutions. The “Resistoflex” mate- 
rials are slowly soluble in water and cannot be used 
where they may come in contact with it. Where these 
gloves soften due to sweating, use a pair of pall 
bearer's gloves inside the resin gloves. Where there 
is danger of cutting the protective gloves, use a can- 
vas glove over the resin glove. 

Protective skin creams may be of some value in 
preventing dermatitis from chlorinated solvents where 
the exposure is not too great and these creams may 
be used in cases where better methods of protection 
cannot be applied. 


Mixture of Chlorinated Solvents 
and Petroleum Solvents 


A mixture of a petroleum distillate like Stoddard 
solvent with a chlorinated solvent will provide a high 
solvency cleaner at a cost lower than that of the 
chlorinated solvent itself. 

A mixture of trichlorethylene or perchlorethylene 
with a flammable liquid such as Stoddard solvent, 
presents a reduced fire hazard, and the hazard may 
be practically eliminated if a sufficient percentage of 
chlorinated solvent is added. However, it is best 
to handle these mixtures like flammable liquids, since 
it is difficult to determine whether adequate protec- 
tion is maintained at all times. 

Coal Tar Solvents: Benzol, toluol, and xylol are 
strong solvents, but they are flammable and toxic, 
and the use of these materials for cleaning purposes 
should be avoided. 

During the last few years, solvents containing 
aromatic compounds, such as benzol, toluol, and 
xylol have been prepared from petroleum. These 
solvents have the same toxic properties as similar 
products obtained from coal tar and their use for 
cleaning purposes should be avoided. 

Water: Electrical apparatus which has been clogged 
with mud and other foreign matter by plant opera- 
tions, dust storms, floods, or other unusual condi- 
tions, will require a thorough washing out. The 
apparatus may be washed off with water from a hose 
and should be disassembled so that all parts can be 

(Continued on page 523) 
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Hoist and Come-Along 
For Removing Armature Coils 


The usual procedure for removing coils when strip- 
ping a Diesel-electric traction motor armature in- 
cludes several time-consuming operations. The arm- 
ature is first placed in a lathe and the coils are cut 
through in three places—just back of the commutator 
risers and at each end of the coil slots. The coil ends 
at the pinion end can then be driven off and the 
ring of coil ends between the commutator and the 
slots can be split and removed. 

This leaves the sections of coils in the commutator 
slots. The next operation consists of driving out 
the wedges, after which the coils are removed with 
a wedge or drift driven into the ends of the slots 
by a hand or air hammer. Almost always this pro- 
cedure results in some damage to the laminations 
with resulting burrs which must later be removed. 

The method of coil removal shown in the illus- 
tration is in use at the Pegram Shops of the Southern 
at Atlanta, Ga. In preparation for this kind of coil 
removal, only two cuts through the coils are made 
on the lathe,—one close to the commutator risers 
and another at the pinion end of the coil slots. 

The armature is then placed horizontally on a 
stand as shown, and one of the coil ends is bent up- 
ward from the riser to which it was connected. It is 
not necessary to secure the armature to the winding 
stand as the weight of the armature alone is enough 
to cause the slot wedges to break when the coil is 
“lifted” out with the hoist. 

А lineman's “come-along”, suspended from an 
electric hoist, is used to grip the coil end, after which 
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The hoist lifts the coils 
out easily without the 
need of driving the 
wedges 


the hoist “lifts” the coil from the slot. With all the 
wedges now generally in service, it is not necessary 
to drive them out before pulling the coils. No dam- 
age is done to the slots and a full set of coils can be 
removed in less than an hour. The pinion-end coil 
ends are knocked off as a ring in the usual manner. 


No damage is incurred to the slots 
by this method of coil removal 


hast 6" 
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Proper Application of 
Solderless Terminals 
Can Be Assured 


How Can 1 Be Sure My Solderless Ter- 
minals and Connectors ArePut on Right? 


Keep the Wire Clean 

The only sure way to have good electrical connec- 
tions with solderless terminals and connectors is to 
have habitually careful workers handling the work. 
While the terminals and connectors require no special 
skill on the part of the man doing the actual mechani- 
cal work of installation, that man must be as careful 
in the preparation of the wire termination as he must 
be to make a good soldered joint. 

When removing the insulation from a wire end, 
care must be used to insure not nicking the strand or 
strands of wire. As with soldered joints, nicked 
strands are subject to breakage from vibration, bend- 
ing, or tensile stresses. 

The bare termination must then be cleaned as care- 
fully as if it were to be tinned for a soldered con- 
nection. Then the pressure tool crimping the solder- 
less connector on the wire can cause the strand or 
strands of copper to deform properly and make the 
good electrical and mechanical connection the solder- 
less terminals and connections are noted for. It is 
especially true with hand crimping tools that residual 
insulation fragments and insulating oxides prevent 
good electrical contact though they permit firm 
mechanical connections. 


One can but repeat—Keep the wire clean. 
S. Guy FORBES 


General Electric Company 


Proper Installation 
Leaves Visible Evidence 


Any and all solderless connections worthy of merit 
are pressure connections. The electrical joint is made 
with the use of some mechanical device which will 
exert pressure and maintain pressure on the electrical 
conductor. In just about every case the solderless 
terminals on small wires give visual evidence of 
installation procedure; that is, they are installed with 
tools which are designed, manufactured, and recom- 
mended by the manufacturer of the solderless devices. 

The installed connection gives real visual evidence 
of proper installation. This is true to a considerable 
extent in the case of larger cables and larger termina- 
tions. Some pressure type connectors are made up 
with standard wrenches or with the Allen type wrench 
and generally will show visible evidence of tight and 


CONSULTING DEPARTMENT 


Can you answer the following question? Answers 
should be addressed: Electrical Editor, Railway 
Mechanical Engineer, 30 Church Street, New 


York 7. 


Does changing the gear-ratio or wheel 
diameter have any effect on the speed- 
tractive-force curve of a Diesel-electric 


locomotive? 


proper compression. There are other types on the 
market in which the cable receiving barrel of the 
connector is deformed in one way or another in 
bringing about compression, so that it again gives 
visual evidence of proper installation. 

F. A. LEACH 


Thomas & Betts Co., Inc. 


Observe the Six 
Cardinal Rules 


Solderless connectors and terminals as used in 
railroad service, both as original equipment and for 
maintenance and repair purposes, have well estab- 
lished their usefulness from the standpoint of econ- 
omy, time-saving and convenience. Of course, as 
with any other method of making electrical termina- 
tions or connections, there are difficulties which can 
occur. Therefore, the shop foreman, supervisor or 
electrician may justifiably ask himself the question 
“How can I be certain that these solderless termina- 
tions or connections which I have made are both 
electrically and mechanically sound?” The solderless 
method of wiring is not entirely fool-proof but many 
things have been provided and are available to help 
make it so. Vast experience in this field has provided 
several simple rules and conditions which, if adhered 
to, will leave one with the satisfied feeling of a job 
well done. 

Violation of some of the cardinal rules of solder- 
less terminal application is just as serious as violation 
of the rules for good soldering: For example, failure 
to use properly tinned parts in soldering, or failure 
to use a soldering flux, results in a poorly soldered 
joint. Equally serious is the movement of parts being 
soldered just prior to the cooling or setting of the 
solder. However, due to the long years of acceptance 
for soldering operations, these rules are well recog- 
nized and closely watched. й 

Solderless terminal application, on the other hand 
being a relatively new method, may not command the 
same degree of respect for the operating rules gov- 
erning their application. As is often the case. there 
is a tendency to shrug off the responsibility for ob. 
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servance of good practice with the attitude, “It is 
only necessary to put these terminals in a tool and 
squeeze them." 

Excellent performance and complete assurance of 
high quality wiring connections are readily available 
by the observance of the following six rules: 

1. Be certain of the gauge or size of wire in use 
and select a terminal or connector designed for and 
recommended by the manufacturer for that size of 
wire. 

2. Exercise reasonable care in the preparation of 
the wire before applying the terminal. 

3. Use only the specific tool designated by the 
manufacturer for that type and size of terminal. 

4. Find out how the installation tool should be used 
and then use it that way. 

5. Inspect your work. 

6. Be careful of installation tools. 

Viewed collectively the adherence to the above rules 
might seem to be a complicated matter. Taking 
each as an individual case, however, and exercising 
these rules as a matter of course presents no difficulty 
whatsoever. A few words of explanation for each 
case will illustrate how this can be done. 

Rule 1—Terminal Selection With Regard to Wire 
Gauge. In using soldered terminals the operator can 
often escape the consequences of a wrong selection 
in terminal size because additional solder may be run 
into the joint making up for the discrepancy in space 
within the barrel of the connector or terminal. In ap- 
plying solderless terminals, however, the absence of 
the third metal (solder) makes a much more precise 
operation necessary. The manufacturer, therefore, has 
stamped or marked the size on every terminal. This is 
given in A.W.G. or other sizing designation commonly 
used by the industry. The gauge of the wire in use is 
certainly known by the user. Therefore, it is a simple 
matter to select the equivalent size of terminal or 
connector. 

Rule 2—Wire Preparation. The skinning or strip- 
ping of insulation from wire ends is a common pro- 
cedure. Carelessness in this operation, however, can 
result in some bad conditions. Wire strands can be 
lost or nicked, shreds of insulation may be left around 
the wires and, in some cases, it may be found that 
insulation has been forced between the strands of the 
cable as often happens with extruded or molded types 
of insulation. The wire ends, therefore, should be 
relatively clean, free of remnants of insulation al. 
though it is not necessary that the wire strands be 
tinned. Cut or lost strands should be avoided if full 
conductivity of the wire is to be realized. 

Rule 3—Use of Correct Tool. It frequently occurs 
that the staking, crimping, or lugging is accomplished 
by the use of any random installation tool, provided 
it appears to be reasonably near the right size for 
the job. Tools of one manufacturer are, unfor- 
tunately; often used to install terminals made by 
another manufacturer and, more than once, it has 
been noted that solderless terminals have been in- 
stalled with side cutters or diagonals or alligator 
pliers. In rare cases, installations have been noted 
which have the appearance of having been hit with 
a hammer. These ridiculous extremes are rare in- 
deed, but it is important to use the exact tool rec- 
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ommended by the manufacturer of the terminal. The 
reason for this is that the metal thickness in the ter- 
minal has been carefully selected to match up with a 
crimping notch in the tool, which is held to close 
dimensions. True, a terminal applied and squeezed 
by any random method may actually hold to the 
wire, but the electrical and mechanical performance 
cannot be predicted to any satisfactory degree. 

Rule 4—Correct Use of Tool. Some of the solder- 
less terminal installation tools are so simple that their 
correct use is almost obvious. With some of the 
more complicated types of terminal installation a 
little more care must be exercised in properly locating 
the terminal in the correct position for crimping. 
This is especially true of terminals which provide 
insulation support and those which in addition to 
providing insulation support also provide pre-insula- 
tion of the terminal body. Consider for the moment 
the pre-insulated type of terminal which provides 
insulation support. This terminal, in one application 
of the tool, combines all the operations which by other 
methods break down into three or four operations. 
For example, when a soldered type of terminal is 
applied, the soldering operation is performed; the 
ears or lobes extending at the rear of the terminal 
are then wrapped around or squeezed into a position 
which will support the wire insulation; then the con- 
nection must be wrapped with tape or covered with 
a piece of sleeving to provide insulation. With all 
these functions (attachment of terminal, supporting 
of wire insulation, and the providing of an insulated 
termination) performed in one operation by the use 
of the pre-insulated solderless terminal, one can afford 
to exercise a little care in the correct placement of 
the terminal within the tool. The manufacturer pro- 
vides instructions for proper application. Adjust- 
ments on the tool facilitate variations in the insula- 
tion grip pressure so that more than one diameter of 
insulation may be accommodated by the same tool. 
It is also important to close the tool to the full extent 
prescribed by the manufacturer. Some tools now 
available have precluded the possibility of the oper- 
ator failing to do this. Such tools cannot be opened 
for receiving the next terminal until the crimping 
operation in progress has been fully completed. 
Power tools are also available which “do not get 
tired" and, therefore, introduce no human element 
of error. 

Make it a point to become familiar with the 
operational rules recommended by the manufacturer 
since it is as easy to do it this way as it is to do it 
the wrong way. 

Rule 5—Visual Inspection. A properly installed 
solderless terminal or connector has a neat, uniform. 
clean-cut appearance. This, after a short period of 
use, will become a familiar sight to the operator or 
inspector. Manufacturers of solderless terminals gen- 
erally provide pictures of the finished or installed 
product. Any major departure from the usual clean- 
cut appearance of an installed connector or terminal 
should be interpreted as a malfunction of some phase 
of the installation process. Non-centering or mis- 
location of the usual crimp marks or indentation 
would indicate carelessness in locating the terminal 


in the tool; bulges, bumps or gouges in the installed 
terminals might indicate a broken or chipped installa- 
tion tool. In general, electrical performance of solder- 
less terminals follows very closely on the mechanical 
excellence of the joint or bond; therefore, an oc- 
casional spot of secureness or a tensile test may be 
extremely helpful in determining quality performance. 

Rule 6—Care of Installation Tools. Solderless 
terminal installation tools are carefully manufac- 
tured to close tolerances and high quality; thus, they 
are precision tools. They are not multi-purpose 
gadgets, but rather are highly functional one-purpose 
devices. The use of a crimping tool for a hammer 
might be compared to the use of a micrometer for 
a “C” clamp or vise. Use the tool only for crimping 
terminals and enjoy the long period of service which 
the manufacturer has built into it. 

The above rules and conditions are those which 
have been compiled and proved through years of 
trouble-shooting on work involving solderless termi- 
nals and connectors. Most terminal applications run 
smoothly enough, but it is interesting to note that 
cases of inferior solderless connector or terminal 
installation have been directly traceable to a lack 
of observation of one or more of the above rules. 

T. C. FREEDOM 
Aircraft-Marine Products, Inc. 


Application Tools 
Assure Good Connection 


Pressure type terminals are applied with special 
tools that indicate proper application either by han- 
dles being brought together in the case of hand tools, 
or by the two halves of the die being brought to- 
gether in the larger power tools. The trend with 
hand tools is towards a locking device that, once the 
operation has been started, will not allow the jaws 
to be reopened until the application has been prop- 
erly completed. At least one company engraves the 
pressure surface of the larger dies with the die 
number; the clarity of the impression on the terminal 
thus serves both as a visual check as to correctness 
of operation and correctness of size of die for that 
particular terminal. 

While the quality of the terminal application does 
require that the workman complete a definite opera- 
tion, it is one that requires no particular skill, as 
contrasted with a soldered terminal where a certain 
amount of skill is required. We believe that the like- 
lihood of making a good joint is as great or greater 
with pressure as with solder type terminals. 

As an additional precaution, we are setting up a 
procedure whereby our laboratory makes a periodic 
check of performance for quality control. 

Our experience to date has shown that, while we 
have had little trouble with failure of terminals, we 
have experienced less trouble with pressure than with 
solder type terminals. 

R. L. CHAPMAN 
General Electric Company 


Cleaning Diesel 
Motors and Generators 


(Continued from page 519) 


thoroughly cleaned. If water is applied to insulated 
parts, the pressure should not exceed 25 lb. per sq. 
in. Grease and oil may be removed from the insula- 
tion by means of an approved solvent. 

When deposits of grease, chemicals, or other for- 
eign matter are to be removed from apparatus, the 
use of a steam spray machine, frequently called a 
“steam jenny," may be useful. Portable units may 
be used which generate steam electrically and project 
a pressure spray of hot cleaning solution through hose 
and nozzle. Valves are provided, which make it 
possible to use steam or a water rinse if desired. 

The spray cleaning equipment may be modified to 
use steam from a shop line, or a spray of hot water 
and compressed air, if desired. 

To avoid damage to insulation, it is advisable that 
the temperature of the water or cleaning solution 
should not exceed 90 deg. C, or 194 deg. F., and the 
pressure at the windings should not exceed 25 lb. per 
sq. in. After any cleaning operation where water is 
used the surface moisture should be removed with a 
clean cloth, and the insulation should be dried 
promptly to keep the amount of water which soaks 
into the insulation, as low as possible. 


Cleaning Silicone Insulation 


Cleaning of Silicone treated windings is a special 
case. Standard organic solvents which are used for 
cleaning, including petroleum distillates, may attack 
silicone varnish and should not be used. It is sug- 
gested that design engineers be contacted for advice 
before cleaning any equipment which has been 
treated in this varnish. 


Summary 


1—Electrical apparatus containing conventional 
insulation should be cleaned with petroleum solvents 
of the safety type if the insulation is to be reused. 
Specialized apparatus employing Class Н insfflation 
should be cleaned with water and a suitable detergent. 

2—Recommended cleaning methods include: (a) 
wiping with a clean dry cloth; (b) blowing out dirt 
with compressed air; (c) drawing off dirt by suction; 
(d) removing dirt with solvent (safety-type petrole- 
um solvents only) ; and (e) wash off dirt with water 
and suitable detergent. 

3—-Very strong solvents, particularly those in the 
vapor phase are injurious to varnish films and resin 
bonds and should not be used. Damage caused by 
them can not usually be repaired by subsequent 
treatment or impregnation. 

4—Chlorinated solvents are not recommended. 

5— Coal tar solvents are not recommended. 

6—Adequate ventilation is essential to avoid fire, 
explosion and health hazards. 
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NEW DEVICES 


Welding Flange for 
Air-Brake Piping 


The Watson-Stillman forged-steel socket 
welding flange for use on AB brake Sys- 
tems was developed after careful study 
and discussion with many railroad air- 
brake engineers to eliminate brake-pipe 
failure due to breakage and leaks. This 
flange, which has already been approved 
by the A.A.R., retains the facing dimen- 
sions and groove for the rubber gasket 
that permits simple and speedy inter- 
change of all component parts in the 
present AB system. The improvement in 
the flange is in the manner in which the 
pipe is joined to it. 

The flange is provided with a socket or 
counterbore that slips over the end of 
the pipe and is then welded on the out- 
side of the pipe to the face of the flange 
with a standard fillet weld. The particu- 
lar advantage of the socket weld is this 
clean outside-the-pipe fillet weld that 
eliminates inside-the-pipe welding bead, 
slag debris, or icicles. There is no need 
for a backing ring, with the result that a 
clean streamline internal passage is as- 
sured. 

Assembly is simple and fast—merely 
cut the pipe, insert in the fitting socket 
and weld. The deep socket holds and 
aligns the pipe and also eliminates the 
necessity of cutting pipe to exact length, 
providing ample come-and-go. The fin- 
ished assembly is a permanently tight 
leak-proof joint, with the result that fail- 
ures in air-brake piping can be reduced 
to a minimum. 


i UN 


А combination screwed 
and  weld-end coupling 
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Minimum dimensions for the socket- 
and-fillet weld for welded pipe fittings 
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With the development of this welding 
flange it is now possible to have a com- 
pletely welded air-brake pipe system. For 
connecting two lengths of pipe together 
a socket welding coupling is used. In 
addition, there іѕ the combination 
screwed and socket welding coupling for 
use on the end of the brake pipe. This 
is illustrated. 

There often are many places where 
other types of socket welding fittings can 
be used, such as 90-deg. elbows, tees, or 
45-deg. elbows. All of these fittings are 
provided with the same type of socket or 
counterbore that slips over the end of 
the pipe in the same manner as the 
flange. 

Early in the development of welded- 
pipe systems a serious need was felt for 
a simple and dependable type of weld 
suitable for small diameter piping (3 in. 
and under). Socket welding proved to 
be the best answer to this problem. Pipe 
fittings of this type first were offered on 
the commercial market about 1934. As 
early as 1928 the U. S. Navy had ex- 
perimented with this type weld, search- 
ing for a pipe joint which would resist 
breakage or leakage due to shock and 
vibration. They are now used by the 
Navy in great quantities. Navy specifica- 
tions have been set forth on Bureau of 
Ships drawing 3-S-530. For general in- 
dustry the specifications for socket-weld- 
ing fittings have been standardized under 
the American Standards Association 
Specification B16.11. А 

The chief concern of the various speci- 
fications is with the socket wall thickness. 
They require that the socket wall be a 


524 RAILWAY MECHANICAL ENGINEER, SEPTEMBER, 1949 


minimum of one and one-quarter times 
the pipe wall thickness. This proportion 
provides a throat dimension in the weld 
at least equal to the pipe wall thickness. 
The intent of this provision is to insure 
having the fillet weld as strong as the 
pipe. It is actually stronger than the 
pipe. 

Sabin Crocker, senior engineer, engi- 
neering division, the Detroit Edison Com- 
pany, and the author of “The Piping 
Handbook,” says: “Numerous tests* have 
demonstrated that the strength of socket 
welds having an area of throat at least 
equal to the area of pipe wall surpasses 
that of the pipe both under bursting pres- 
sure and under combined tensile and 
shear tests. Hence, the design of the 
fillet weld covered in the Standard is 
deemed amply strong, particularly so 
within the range of %-in. to 3-in. nominal 
pipe sizes.” 

All the pipe fittings proposed herein 
are of forged-carbon steel, conforming to 
the requirements of A.S.T.M. Specifica- 
tion A-234 and A.S.T.M. A-105 Grade II. 


Minimum 
Tensile strength, 1 lb. per BGs ines PIR 70,063 
Yield point, lb. per sq. in............. . 36,000 
Elongation in 2 іп., per cent Pues í 22 
Reduction of area, per ӨШИ: э. bei се > ч 30 


These fittings are manufactured by the 
Watson-Stillman Company, Distributor 
Products Division, Roselle, N. J. The 
steel is especially selected for its weld- 
ing qualities in conjunction with pipe. 
All fittings are machined from solid-steel 
drop forgings. 


*See “Application of Welding for Piping and 
Pipe Fittings," Bureau of Construction and Re- 
pair, U. S. Navy Technical Bulletin No. 7-29, 
October, 1929, and "Investigation of Gas and 
Arc Fillet Welds in Piping,” by Irving H. Car- 
son and Eric R. Seabloom, before the American 
Welding Society, October, 1940. 


Banding Lathe 


Banding lathes for railroad traction 
motors now being made by the National 
Electric Coil Company, Columbus, Ohio. 
include a built-in tensioning device for 
re-roll banding. The machine shown in 
the illustration is used for banding re- 
wound railway traction motors in the 
manufacturer's Columbus service shop. 
The lathe has a free swing diameter 
of 40 in. and spindle speeds of 15, 30, 
45 and 60 r.p.m. The spindle is driven 
by a 3-hp. motor, and its direction of 


rotation can be controlled from either 
side of the lathe. A foot-button control 
starts and stops the machine, and this 
also may be used on either side. 

The machine has a worm gear drive 
with headstock face plate and center, and 
a live center in the tail stock. There is 
adjustable control for preliminary ten- 
sion and for unreeling the supply located 
adjacent to the headstock. The supply 
spool dereeler spindle with brake and 
automatic hole adapters extends from the 
back side of the headstock pedestal. 
Tension blocks are used for reaving the 
wire. 

Banding wire guides and ultimate ten- 
sion rolling mechanism are mounted 
on a carriage on the bed plate under 
the armature in the machine. For re- 
rolling, the banding wire which is wound 
on the armature is also reaved over two 
sets of sheaves. One of the sheaves is 
stationary and the other is moved by the 
piston of an air cylinder. When the 
desired number of turns are accumulated 
оп the armature, the supply from the 
reel is cut and secured to the other end 
of the wire which runs over the sheaves 
and is wound on the armature. In the 
diagram, the dotted line shows how the 
wire is run from the reel, and the solid 


line shows the position of the temporary 
band when it is looped ready for re- 
rolling. 

Applying air to the cylinder takes up 
slack between the sheaves, and puts 
tension on the wire. Normal re-rolling 
tension is about 400 lb. The winder is 
designed to produce any tension desired 
ир to 1,000 lb. This occurs when the air 
pressure in the cylinder is 100 lb. Up 
to 21 in. of slack may be withdrawn at 
roling pressure without cutting and re- 
starting. This is sufficient in most cases 
for hot rolling, and more than enough for 
permanent banding. 


Brake Beam with 
Key-Locked Heads 


The Buffalo Brake Beam Company, 140 
Cedar street, New York 6, announces а 
new brake beam to be known as the 
Truslock. It has been under develop- 
ment and in service tests for three years, 
and is Buffalo's answer to the need for 
replacing the present No. 3 and No. 15 
brake beams with a more efficient brake 
beam better suited to present-day oper- 
ating and maintenance requirements. 

It has been developed from statistics 
obtained in a recent survey that approxi- 
mately 50 per cent of all freight-car 
brake-beam failures were caused by worn 
brake heads. The outstanding feature of 
the Truslock brake beam is a removable 
brake head which is not a fixed part of 
the permanent brake-beam truss proper 
but which may be slipped on and off as 
easily and as quickly as a brake shoe, 
so that a car need no longer be cut out 
for replacement of the entire brake beam. 
With the Truslock system, the car in- 
spector merely drops one side of the 
brake beam, pulls one simple spring key, 


and the defective brake head is ama 
off of the beam and a new head slippe! 
in its place. ; 

M This procedure not only achieves а 
tremendous saving in time and effort 
from an operating standpoint, but it 
should also cut brake-beam reclamation 
costs in half by completely eliminating 
the necessity for rebuilding all brake 
beams pulled out of service by reason 
of excessive head wear. Under existing 
A.A.R. rules all No. 3 or No. 15 beams 
now submitted to reclamation for exces- 
sive head wear must be rebuilt with a 
new tension rod and new nuts, and sub- 
jected to test before being returned to 
service. On some railroads this procedure 
now costs in excess of $6.00 per beam, 
exclusive of the labor costs of removing 
and replacing the defective beam, and 
transportation costs to and from the 
reclamation plant. 

As an added economy the Truslock 
beam will effect a marked reduction in 
brake-beam inventory, by reducing the 
number of beams required for stand-by 
service, as well as the number of beams 
in transit to and from reclamation plants, 
or actually in the process of reclamation. 


Automatic Train 
Warning Projectors 


Train warning lights made by the Pyle- 
National Company, 1334 North Kostner 
avenue, Chicago 51, feature simplicity, 
having only one lamp, one reflector, and 
one motor to move the beam through the 
established pattern and to change the 
beam color, when desired, from white to 
red. Known as the Gyralite, this product 
is made in either single-purpose or multi- 
purpose types, the difference between the 
two being that the multi-purpose has an 
automatic color-changing device that the 
single-purpose Gyralite does not have. 
The warning light is also made in several 
designs and for either head-end or rear 
end mounting. 
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The automati 
А atic air pressur 
tions with р е type func- 


i r air brake application, and 
ere шр, and manual reset for 
_ingie-purpose and multi-purpose 
Gyralites. The automatic generator volt- 
ransfer from axle generator 
to battery and vice versa. It is used only 
for single-purpose Gyralites at the rear of 
trains. The manual, headlight intercon- 
nected type automatically extinguishes 
the locomotive headlight for maximum 
visibility of the red warning signal and 
automatically restores the locomotive 
headlight in the event of a lamp failure 
in the Gyralite. This is used for both 
single-purpose and multi-purpose Gyra- 
lites. The manual selective type simul. 
taneously controls the locomotive head- 
light by opening and closing the head- 
light circuit when the Gyralite is turned 
on and off. It is for single-purpose Gyra- 
lites at the front of trains. 

The gyrating beam from the Gyralite 
forms a conical pattern with the vertex 
in the projector. The center line of the 
beam is aligned parallel with the track 
when at the lowest point in its gyrating 
path. Thus approaching trains intercept 
the full intensity of the light at the 
bottom of each sweep, and in all other 
positions the beam is projected above the 
horizon. The beam is never projected 
toward the ground where the light is 
wasted and disturbing to the vision of 
the locomotive crew. The rotative speed 
is slow enough to permit continuous ob- 
servation of the projected beam through- 
out its circular path. 

The motor has grease-sealed ball bear- 
ings and brushes with flexible pig tail 
leads to insure a solid current path. The 
gear housing has bronze bearings and is 
totally enclosed and grease packed. Since 
both the motor and the lamp holder 
are stationary, there are no moving lead 
wires to the lamp holder or motor to 
wear out or cause failure as a result of 
constant flexing. 


Heavy Duty Arc Welder 


The Air Reduction Sales Company, New 
York 17, announces the immediate avail- 
ability of a new heavy duty arc welder. 
Known as the Wilson 36A “Yellow 
Jacket,” this machine is built in 300. 
and 400-amp. sizes. The generator is a 
direct-current, 40-volt, N.E.M.A. ap- 
proved, variable voltage machine. It fea- 
tures simplified control of current output 
by means of a sturdy  hand-wheel 
mounted on the control cabinet. Close 
calibration of the current dial eliminates 
the need for meters. 

For instant recovery voltage over short 
circuit, the generator is self-excited with 
excitation of the main field obtained 
through an auxiliary brush. 

Welding terminals are conveniently lo- 
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cated and adequately spaced to prevent 
accidental shorting between the lugs of 
the welding cables. The set is a com- 
plete two-bearing unit, engine-driven by 
sheaves and steel cored V-belts. The belt 
drive reduces vibration problems in the 
field by automatically compensating for 
slight misalignments. Precision ball bear- 
ings equipped with double shields keep 
dirt out and hold grease in providing 
maximum load safety. 

The set is powered by a six-cylinder 
industrial engine and is available in sta- 
tionary or portable models. It is 76 in. 
long, 28 in. wide and 49 in. high. 

Optional equipment includes either a 
two or four-wheel, high speed, spring- 
mounted trailer equipped with pneu- 
matic tires for use with the portable 
model. 


Whiting High-Lift 
Portable Jack 


The Whiting Corporation, Harvey, lll., 
has recently announced a Model M im- 
proved electric jack, built in 25 and 35- 
ton sizes, which furnishes a high-lift of 
4 ft. 3 in. when needed for lifting pas- 
senger cars and locomotives while chang- 
ing trucks. These jacks are a lightweight 
design in which special attention has 
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been given to safety, each jack standing 
solidly on a substantial steel base large 
enough to give firm ground footing. The 
load is sustained on powerful alloy steel 
screws with machine-cut buttress threads 
and the screws are operated by self-lock- 
ing worm gearing. The load is automat- 
ically held in place in the event of power 
failure. 

When a set of four jacks is used to 
raise an entire car or locomotive, the 
operator can stand at any convenient 
point to watch the operation. He has 
complete control at his fingertips and, 
since the jacks operate at the same speed 
the car or locomotive is maintained level 
both in raising and lowering. Any one 
Jack in the set can be operated individu- 
ally or all operated at the same time. 
Top and bottom limit switches prevent 
overrunning of the lifting brackets. 

The Type-M Jack is mounted on three 
large rubber-tread wheels two in the rear 
which take most of the load when being 
moved, and one in front for steering. 
When in position for lifting, these wheels 
are released by a special forked crank 
mechanism so the jack base rests solidly 
on the ground. 

Power for operating the jack is sup 
plied by a reversible electric motor con- 
nected to the worm by a chain drive. 
The motor has a disc brake, and limit 
switches prevent overtravel at either top 
or bottom, A control box and push but- 
ton is mounted on each jack. By means 
of interlocking controls, two or four jacks 
may be operated in unison from one 
portable push-button station. 

The standard lifting speed is 9 in. per 
minute and the effective lift, 4 ft. 3 in. 
The low position is 2 ft. 7 in. 


Rapid Curing 

Baking Varnish 
A blend of synthetic gums and drying 
oils, known as Synthite BC-302, is a new 
clear baking varnish now being mad 
by the John C. Dolph Company, 106) 
Broad street, Newark, N. J., especially 
formulated to give an extremely rapid 
cure. In addition to this advantage, the 
cured film possesses excellent dielectric 
properties plus a high degree of te 
sistance to water, oil and chemicals. The 
high bonding strength of this all-purpo* 
varnish makes it adaptable to such ap 
plications as armatures, both low an 
high speed, stators (fractional hp. and 
up), transformer coils, motor fields, fw 
orescent ballasts, etc. It will perform 
equally as well on all types of coat 
magnet wire such as Formvar, n 
Glass and Nylon. Whether applied j 
atmospheric dip or vacuum impri 7 
tion, the penetrating properties ^», 
302 are said to be good. А parit 
cured, tough flexible film can be ee 
by either conventional oven or 
infra-red baking methods. 


The build-up of Synthite BC-302 is 
from 4-5 mils with a dry dielectric 
strength of over 2,000 volts per mil and 
a wet dielectric strength of over 1,300 
volts per mil. It does not require a spe- 
cial solvent and may be thinned with 
naphtha. 


Heavy-Duty 
Air-Impact Tool 


Known as the Slugger, the size 588 im- 
pact tool is the largest of its type manu- 
factured and is rated up to 4 in. bolt 
size. Capable of handling both mainte- 
nance and production work, it has been 
designed for speedy repair of heavy 


equipment and to save time in the as 
sembly of all types of machinery involv- 
ing large studs, bolts, and nuts. 

The unit has been added to the line 
of industrial devices manufactured by the 
Ingersoll-Rand Co., Phillipsburg, N. J., 
for extremely heavy bolting-up jobs for- 
merly handled by sledging or battering 
box wrenches. 

The impact tool weighs 215 lb. and 
has a free speed of 355 r.p.m., with 550 
impacts per min. Overall length to shoul- 
der of anvil is 26% in.; side to center 
distance of the hammer case is 4 in. It 
operates with a 2% in. square driver. 
Standard equipment includes a safety 
live-air handle with independent reverse; 
suspension ring and dead handle. 


Positive Displacement 
Axial Flow Blower 


The illustrated Standardaire blower, with 
its wide range of pressures, is essentially 
a high speed unit which permits direct 
drive by standard motors in the most 
efficient speed. With the symmetrical 
epicycloidal rotor form acting as an air 
screw, the air is taken in and discharged 
from pockets which form between the 
rotors. These developments make pos- 
sible a blower of low weight for given 
capacities. 

The blower, manufactured by The 
Standard Stoker Co., Inc., 370 Lexington 
ave, New York 17, has variable capac- 
ities and is available in ratings from 100 
to 15,000 cu. ft. of air per min. and for 


pressures up to 20 lb. Since the power 
needed to operate the blower decreases 
with the decrease of air delivery, the 
overall power requirements are low. 

The blower casing sections are of cast 
construction designed for maximum 
strength. Anti-friction bearings with spe- 
cial thrust provisions are used to sup- 
port the rotors and maintain their correct 
positions. 

Where service conditions require the 
use of other than standard materials, spe- 
cial designs can be made upon request. 


Better Lead Batteries 


The Gould Storage Battery Corporation, 
Trenton, N. J., announces a new line of 
greater - performance, motive power, 
Diesel-starting, and railroad air-condition- 
ing and car-lighting batteries, known as 
the “Z” plate line. The basic improve- 
ment is a new grid resulting from years 
of laboratory research into lead porosity 
phenomena and grid casting techniques. 
All models of the “Kathanode” and 
“Thirty” types will include the new grid, 
bringing the advantages of improved elec- 
trical characteristics to users of indus- 
trial storage batteries. 

It has long been an established fact 


that the positive grid was the part of 
the lead-acid battery which wore out first. 
One of the positive grids, partially filled 
with active material, is shown in the 
illustration. 

Studies showed that positive grids of 
all makes of lead acid batteries failed be- 
cause the grid-members separated after 
performing a certain amount of work, 
and further that this separation was 
caused by voids and porosity which were 
invariably present in the grid frame- 
work as cast. This porosity presented 
weak spots which permitted the sulphuric 
acid of the electrolyte to attack, and 
finally separate, grid members. 

Gould research has developed new cast- 
ing rates and new molding temperature 
control techniques which reduce grid 
porosity from 85 to 90 per cent and hence 
reduce vulnerability to sulphuric acid 
attack, with the result that longer life 
and better electrical characteristics are 
assured. “7” line batteries containing 
the new grid are now in production. 


Fluid Chemical 
Tapping Compound 


A companion to Cimcool cutting fluid 
has been introduced by the Cimcool Divi- 
sion of Cincinnati Milling Machine Com- 
pany, Cincinnati 9, Ohio. The product, a 
chemical emulsion, is called Cimcool Tap- 
ping Compound, and can be brushed 
directly on the tap. 

This compound which replaces all 
water emulsions and all but a few highly 
compounded specialty oils, is readily solu- 
able in water and does not pile up on the 
tapping machine to form a film on the 
reservoir. It can be used to increase tap 
life because welding of chips to the tap 
is eliminated when used on materials 
such as steel, cast iron, stainless alloys, 
nickel alloys, aluminum and die castings. 


Insulating Film 


A new electrical insulating film for coils 
has been announced by the Minnesota 
Mining and Manufacturing Company, 900 
Fauquier street, St. Paul 6, Minn. It is 
a plastic film that is applied like tape 
and then heat-treated, causing it to be 
bonded into a unified layer of insulation. 

The cured film “has high dielectric 
strength and good resistance to heat, 
moisture, oil and most solvents," accord- 
ing to the producer. In most applica- 
tions, the film is used without other 
materials. 

Trademarked “Scotch-Weld” electrical 
insulating film No. 70, the new film is 
made entirely of synthetic resins, with 
no plasticizers or fillers. 

It is provided in 60-yd. rolls like tape, 
in widths up to 42 in. and in thicknesses 
of 2, 4, 6 and 8 mils. It is not sticky 
to the touch. 
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After being wrapped around a coil, the 
film is cured by heat-treating 1 to 2 
hours at temperatures usually between 
200 and 300 deg. F, depending on re- 
quirements of the finished product. Di- 
electric strength varies with degree of 
heat cure, ranging up to more than 
1,750 volts per mil of thickness on a 
fully cured film. 


Adjustable Die Head 


The illustrated die head made by the 
Landis Machine Co., Waynesboro, Pa., is 
designed for use on automatic machines 
for threading street ells and similar cast 
iron fittings where clearances are limited 
between the die head and the machine. 
The diameter of the die head is 3% in. 
To provide further clearance, the chaser 
holders are beveled off on a 45 deg. 
angle. 

The die head, made of air-hardened 
steel, consists of a body with the alloy 
steel chaser holders mounted on the face 
of the head body. Individual adjust- 
ment is provided for each holder, which 
permits a plus or minus adjustment of 
approximately 14» in. on the pitch diam- 
eter. A different set of chaser holders is 
required for each diameter although the 
same head body can be used. 

The head, which is only recommended 
for use on cast iron and brass fittings, is 
driven by means of square on the shank 
and is centered by a cylindrical portion 
of the shank. It is held in position by 
means of a draw rod through the spindle 
and uses chasers 1546 in. by 1% in. 


Low Heat 
Alloy and Flux 


A package containing Eutec-Die Cast- 
Weld with a jar of Eutector Flux has 
been introduced by Eutectic Welding 
Alloys Corp., 40 Worth st., New York 13, 
for shop use, for buildups, repairing 
zinc die castings and joining die cast- 
ings to aluminum, steel, brass and bronze. 

The welding of carburetors, fuel pumps, 
ornaments, hardware, aluminum parts and 
overlay work are a few of the many uses 
to which this alloy may be applied. It 
bonds at 60 deg. F. and has excellent 
color match to zinc die castings. 

The corrosion-resistant alloy is fluid 
and actually is as easy to handle as an 
ordinary aluminum welding rod. It is 
designed for use with oxyacetylene, oxy- 
hydrogen and other similar gas torches. 

This low heat alloy can be used with 
or without the flux. With its flux, greater 
fluidity is achieved. Without it, build- 
ups and overlays are possible. The pack- 
age contains 36 ft. of 144 in. diameter 
alloy and will average up to 200 welds. 


Power for Tools 
From Highway Vehicles 


Automotive equipment operators whose 
vehicles are equipped with the Leece- 
Neville Company's rectified a.c. gener- 
ators may now operate standard 110-volt 


a.c. tools, lights, and other appliances 
from the vehicle's electrical system. 

This is made possible by the introduc- 
tion of a transformer that steps the 6-volt 
current of the car’s system up to 110- 
volts a.c. The transformer, delivering 
250-watts at variable frequencies, is con- 
nected direct to one phase of the Leece- 
Neville system's alternator. The output 
is taken from a standard female a.c. out- 
let which is an integral part of the 
transformer. 

The alternator-transformer combination 
furnishes sufficient power for the opera- 
tion of small motor-driven tools (uni- 
versal motor types up to 24 hp.), solder- 
ing irons, wire recorders, mobile public 
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address systems, extension lights, flood 
lights, and the like. 

Maximum output and efficiency of the 
transformer is obtained even when the 
car engine is operated at idle speed, and 
the alternator system functions normally 
in the maintenance of a high rate of 
battery charge at the same time. 

Two of the transformers, connected to 
two phases of the three-phase alternator 
unit in an open delta circuit, also may be 
employed to provide three-phase, 110- 
volt current for the operation of high 
frequency tools. In this application a 
maximum of 433 watts output is ob. 
tained. The transformers are made by 
the Leece-Neville Company, 5109 Hamil- 
ton avenue, Cleveland 14, Ohio. 


Load Visualizer 


An improved a.c. load visualizer, com- 
bining 5 instruments in one, has been 
announced by General Electric's Meter 
and Instruments Divisions. Besides serv- 


ing as a standard 0:2.5/5/25/50anp 
ammeter and a 0-150/300/600-volt vo 
meter, the device can be used with a 


split-core or conventional instrument 
transformer to extend the range for de 
termining watts, vars, volt-amperes, 3? 
power factor. 

Designated as the Type AF-2, the new 
instrument can be applied in load sur 
veys, induction motor tests, м" 
power studies, and power factor chee 
in power and lighting circuit. — чу 

The load visualizer is self-contain м 
50 amp.; extensible to 1,000 amp. ? 
split-core current transformer. This р" 
vides а hook-on feature. enabling surveys 
to be made without interrupting $T 

tting conductors. 

"The aan was designed to a 
the need in industry for à small, ea 
weight analyzer with a few, simple © 
nections. It is magnetically к : 
fully shielded, and equipped wi ін 
external zero set. All readings are ™ 
on one dial. 


Housed in a sturdy, grease-proof tex- 
tolite case with a detachable leather 
carrying strap, the AF-2 measures 6% in. 
x 8 in. x 4 in. It is furnished in kit 
form including voltage leads, instruction 
cards, calculator, and a sturdy, felt-lined 
carrying case. In addition, instruments 
for higher ratings are available in simi- 
lar kits which include the Type G-4 split- 
core current transformer with its leads. 

Accuracy of indication of the load vis- 
ualizer has been determined to be within 
2 per cent for volts and amperes and 
within 5 per cent for component amperes. 
Frequency range is 50/60 cycles. 


Resonant 
Reed Tachometer 


A low-cost miniature Frahm resonant- 
reed tachometer which requires no con- 
tact with a rotating element and imposes 


no load on the machine under test, is 
now being offered by the James G. Bid- 
dle Company, 1316 Arch street, Phila- 
delphia 7. Pa. lt cannot be injured by 
over-speeding and requires no mainte- 
nance. It measures vibrations as well as 
revolutions per minute, and is available 
in various ranges between 1,000 and 
13,000 r.p.m. 

Cases are available to accommodate one 
or three instruments, or 60 deg. or 90 
deg. brackets for permanent mounting. 


Low Cost 
A.C. Welder 


The Lincoln Electric Company, Cleve- 
land, Ohio, has announced a new model 
200-amp. a.c. industrial type welder, 
priced at $180.00. The unit is designed 
for both job shop welding and industrial 
welding. Electrodes ranging in diameter 
size from %%4-in. to У-іп. may be used 
with it. 


The welder includes the Lincoln Arc 
Booster which causes an extra burst of 
current which starts the arc and secures 
penetration at the start of the weld. The 
current automatically returns after a few 
seconds to the correct amount set for 
the job. 

Continuous fine adjustment of the 
welding current through the complete 
range is secured by a few turns of the 
control handle on the front of the case. 
A readily visible dial on top of the case 
indicates the current setting. The welder 
also has a lower open-circuit voltage than 
is normally required, which reduces 
power consumption, operating costs and 
makes the welder safe to use. 

The complete unit is enclosed in a 
pressed steel case 25 in. high. There are 
no moving coils or leads in the windings 
and both coils and control reactor are 
firmly clamped in position to give vibra- 
tion-free service. Heavy copper windings 
are insulated with spun glass and mica 
separators, placed in a welded steel lami- 
nated frame. | 

The unit is equipped with wheels for 
portability at no extra cost. Total weight 
is 319 Ib. 


Plastic Fabric for 
Covering Seats 


Known as Reevon and made from 
woven monofilaments of Bakelite polyethy- 
lene, a plastic fabric, has been announced 
by Reeves Brothers, Inc., 54 Worth St., 
New York 13. It is suited for use as seat 
covering for automobiles, busses, trains, 
offices, etc. 

Reevon is completely odorless and re- 
mains pliable even in extreme cold. It is 


non-toxic and is resistant to moisture, 
acids, stains and vermin, and is so light 
in weight that it floats in water and may 
be cleaned simply with soap and a damp 
cloth. 


Mechanical Lubricator 
For Car Journals 


A journal-bearing lubricator for use with 
standard brasses and wedges in A.A.R. 
car journal boxes has been developed by 
the Hennessy Lubricator Co., Chambers- 
burg, Pa. In principle, this device is sim- 
ilar to the Hennessy driving-box lubri- 
cator in that it delivers oil to a distributor 
on the under side of the journal box by 
a pump actuated by the lateral motion of 
the axle. 

In the car lubricator the pump is ac- 
tuated by a lever which, in turn, is moved 
by the lateral motion of the end of the 
axle. The oil is delivered by the pump 
to a distributor in the form of a felt pad 
attached to a light metal back which con- 
forms to the curve of the journal. This 
is retained in contact with the journal 
by double-leaf springs, the upper leaves 
of which are attached to the pad and 
the lower leaves to the base of the device. 
The standpipe from the pump to the pad 
is held in place by coil springs. 


By compressing the springs the entire 
device may be removed from the journal 
box without disturbing the brass or 
wedge. Conversely, the bearing and 
wedge may be removed and replaced 
without disturbing the lubricator. 

The positive mechanical action of the 
pump supplies a constant dependable 
quantity of oil to the journal. Since the 
delivery of the oil does not depend upon 
capillary action, there is no failure of 
lubrication due to glazing of the packing 
or to soggy packing which settles away 
from the surface of the journal. There 
being no waste in the journal box, the 
lubricator does not cause waste grabs. 
Since viscosity has no effect on the de- 
livery of oil to the journal, the viscosity 
of the oil used can be such as to insure 
effective separation of the adjacent sur- 
faces of the brass and the journal. 
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NEWS 


J. V. B. Duer Awarded Medal 
By Franklin Institute 


Joun Van Buren Dorn, who retired in 
1947 as assistant to vice-president, opera- 
tion, of the Pennsylvania, has been 
awarded the George R. Henderson Medal 
of the Franklin Institute "for his re- 
sourcefulness and contributions in the co- 
ordination of railroad engineering mat- 
ters, especially in the electrification of 
the Pennsylvania." The medal will be 
presented то Mr. Duer by Richard T. 
Nalle, president of the institute, at cere- 
monies in Philadelphia, Pa., on Octo- 
ber 19. 


A.S.M.E. Fall Meeting 


Tur fall meeting of the American So- 
ciety of Mechanical Engineers will be 
held at the Hotel Lawrence, Erie, Pa., 
September 27 to 30, inclusive. 

Registrations and two inspection trips 
will feature the activities on Tuesday, 
September 27. The trips will be to the 
plant of Talon, Inc., at Meadville, Pa., 
and to the plant of the American Loco- 
motive Company at Dunkirk, N. Y. Be- 
ginning Wednesday, September 28, there 
will be 21 technical sessions. Among 
these will be two Railroad Division ses- 
sions, for which the following program 
has been prepared: 


THURSDAY, SEPTEMBER 29 
:30 a.m. 

A Method of Calculating Tractive Force of Re- 
ciprocating Steam Locomotives, by John C. Wal- 
lace. design engineer, Lima-Hamilton Corporation. 

Gas-Turbine Electric-Locomotive Report, by A. 
H. Morey, project engineer, General Electric 
Company. 

Coal-Handling Systems for Locomotives—Past, 
Present, and Future. by J. J. Kane, develop- 
ment engineer, Standard Stoker Company. 

2:30 p.m. 

Railroad Mechanical Testing, by E. D. Hall, 
engineer of testa and chief chemist, Erie Railroad. 

Under-Car Engine-Driven Power Plant for Rail. 
road Passenger Cam, by D. К. MacLeod, com- 
mercial engincer, General Electric Company. 


Railroad Welding Session at 
A. W. S. Annual Meeting 


Tue American Welding Society will 
hold its 30th annual meeting at the 
Hotel Cleveland, Cleveland, Ohio, during 
the week of October 17. As usual the 
meeting will be held in conjunction with 
the National Metal Exposition at the 
Cleveland Public Auditorium. 

A total of 77 technical papers are sched- 
uled for the 21 technical sessions. On 
Thursday morning. October 20, the Rail- 
road Session will present the following 


four papers: The Evolution of the Welded 
Freight Car, by L. E. Grant, engineer of 
tests, Chicago, Milwaukee, St. Paul & 
Pacific; Oxy-Acetylene Pressure-Welded 
Rail Saves Maintenance Costs, by Lem 
Adams, Oxweld Railroad Service Com- 
pany; Arc Welding in Railroad Shops, 
by E. Diliberti, Air Reduction Sales 
Company, and Inert Gas Welding in 
Railroad Repair and Rehabilitation, by 
H. E. Gannett, electrical engineer of 
line property, Chicago, Burlington & 
Quincy. 

The chairman of the session will be 
Roy F. Johnson, Pullman-Standard Car 
Manufacturing Company. A. G. Oehler, 
electrical editor, Railway Mechanical En- 
gineer, will be co-chairman. 


Coal-Burning 
Steam-Turbine Locomotive 


THE Norfolk & Western has placed an 
order for a coal-burning, steam-turbine, 
electric drive locomotive, to be constructed 
by The Baldwin Locomotive Works, in 
collaboration with Westinghouse Electric 
Corporation, and the Babcock & Wilcox 
Co. The new locomotive is rated at 4,500 
hp. and is designed for operation in 
freight service. The design will make use 
of exceptionally high boiler pressure com- 
bined with the efficiencies inherent in 
the steam-turbine electric drive to pro- 
duce an over-all thermal efficiency which 
will cut the fuel costs to one-half that 


of the conventional reciprocating steam 
lecomotive. 

The boiler will be of the water tube 
type to produce a steam pressure of 600 
lb. per sq. in., roughly double that of the 
conventional steam locomotive boiler. 

Steam from the boiler will drive an 
impulse type turbine which will operate 
a two-unit direct-current electrical gen- 
erator through single reduction gearing. 
Current from this generator will drive 
the locomotive through 12 traction motors, 
one on each axle of the locomotive. The 
locomotive will have desirable character- 
istics inherent with all electric drive 
locomotives; ie, high starting effort, 
relatively light axle loading, and no re- 
ciprocating parts, plus the advantage of 
using a low priced plentiful fuel. 

The locomotive will have a 4-8-4-8 wheel 
arrangement and a separate water-carry- 
ing tender of 16,000 gal. capacity. Loco- 
motive and tender together in working 
order will weigh approximately 952,000 
lb. and will have a combined over-all 
length of approximately 148 ft. Twenty 
tens of coal will be carried in the nose 
ahead of the operator's cab. 

Babcock & Wilcox will build the water- 
tube boiler complete, Westinghouse will 
supply the steam turbine. generator, trac- 
tion motors, and all electrical control 
equipment. Baldwin will design and 
build running gear, cab, tender. and other 
mechanical parts of the locomotive and 
will be responsible for the final erection. 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE AUGUST ISSUE 


LOCOMOTIVE ORDERS Ы 


А Road No. v locos. Type of loco. Builder 
Canadian National ege 1,350-hp. elec. раяв.................... Canadian Gen. Elec. 
Ple». dues nea MAU АДК Н eds A 1,000-hp. Diesel-elec. switch. uni . Baldwin Loco. Wks. 


1,500-hp. Diesel-clec. road switch. 


ts.. Baldwin Loco. Wks. 


6 
New York, Chicago & St. Louis.. 62 1,500-hp. Diesel-elec. road switch..... . . Electro-Motive 
А 42 1,000-hp. Diesel-elec. yard switch... Electro- Motive 
Norfolk & Western............ 13 4,500-hp. coal-burning steam turbine- е 
elec. дгіүе........................ Baldwin-Westingbouse- 
А Babcock & Wilcox 
Ünión; аот e Dev e ЛГ 5  1,500-hp. Diesel-elec. road switch. units. . Baldwin Loco. Wks. 
No. of ee CRDERS A 
0. of cars ре of car ilde: 
Seaboard АШ dice iE ANO 25* Caboose....... E LS AE ES К< a bee International Ry. Car. 
& Equip. C 
Solvay Process Со.............. 1005: -Tank cam... rr ie sealer Gener | American 


! For use on suburban lines out of Montreal, Que. The engineman's cab will be centered on the new 
locomotives. 'The locomotives will be 42 ft. long, and have a top speed of 60 m.p.h., and weigh 87 tons. 
They are to be equipped with double controls for operation in either direction. Connection with the over- 
head power wires will be through twin pautographs. Power will be supplied by four d.c. series motors 
and the starting tractive force of each locomotive will be 44,009 Ib. 

2 The road switchers will cost approximately $135,304 each; the yard switchers approximately $97,521 


each. For delivery in November or December, 
3 See item elsewhere on this page. 


5 Delivery of these cars, which will cost $250,000, is scheduled to begin in September. 
5 To be fabricated of heavy aluminum plate with stainless-steel fittings. 
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CaRNEcIE-ILLINOIS STEEL CORPORATION. 
—Paul E. Thomas, chief engineer of the 
Carnegie-Illinois Steel Corporation's Gary 
(Ind.) steel works has been appointed as- 
sistant to general superintendent and 
Daniel E. Wise, chief engineer at the 
Clairton (Pa.) works, has been trans- 
ferred to Gary to succeed Mr. Thomas. 


TIMKEN RoLLER BEARING. COMPANY.— 
H. L. Hexamer, district manager, Rail- 
way division, Timken Roller Bearing 
Company, St. Louis, Mo., has been trans- 
ferred to the position of district manager, 
Railway division, at Cleveland, Ohio. 
Paul М. Wilson, district manager, Railway 
division at Chicago, will temporarily han- 
dle railway sales also at St. Louis where 
the office has been moved to 2100 South 
Vandeventer avenue. 

* 

Exastic Stop Nur Corporation ОЕ 
AMERICA.—H. L. Bradbury has been ap- 
pointed to the newly created position of 
manager of railway sales for the Elastic 
Stop Nut Corporation of America, 


H. L. Bradbury 


Union, N. J. Mr. Bradbury became asso- 
ciated with the company in its produc- 
tion department in 1941 and was trans- 
ferred to the sales staff in 1943. 

* 

WortHincton Pump & MACHINERY 
Corporation.—John Р. McArthur has 
been appointed manager, west coast sales, 
of the Worthington Pump & Machinery 
Corporation, with headquarters in San 
Francisco, Calif. Mr. McArthur will su- 
pervise the activities of the Los Angeles, 
Calif.; San Francisco; Seattle, Wash., 
and Salt Lake City, Utah, district offices. 

* 


І. J. Winc MANUFACTURING COMPANY. 
—Albert D. Becker has been appointed a 
representative of the L. J. Wing Com- 
pany for the eastern section of New York 


SUPPLY TRADE NOTES 


state, Vermont and Berkshire county in 
Massachusetts, with headquarters at 434 
Clinton avenue, Albany N. Y. Fred 
McMeans has been appointed a repre- 
sentative for British Columbia, with head- 
quarters at 451 West Broadway, Van- 
couver, B. C. 


* 


TEMPLETON, Kenty & Co.—Mark C. 
Simpson has been appointed Pennsyl- 
vania division sales manager of Temple- 
ton, Kenly & Co., Chicago. Mr. Simp- 
son’s headquarters are at Roscoe, Pa. 


* 


FamBANKs, Morse & Co.—Construc- 
tion of a new one-story building, 145 ft. 
by 250 ft., to house the Chicago branch 
of Fairbanks, Morse & Co., is now under- 
way at a cost of $500,000, including pur- 
chase price of the site at 1544-1558 South 
State street. The structure is expected to 
be completed by the end of the year. It 
is to house the sales and service per- 
sonnel and warehousing and repair facil- 
ities for the company's operations in the 
Chicago area. 

Frank M. Mason, Jr., has been ap- 
pointed director of engineering of Fair- 
banks, Morse & Co., with headquarters 
at Chicago. 

Mr. Mason, who has for several years 
been manager of the Research Division in 
charge of all research, developments and 
patents, joined the company in 1922 fol- 
lowing his graduation from Northwestern 
University, the Massachusetts Institute of 
Technology, and Washington University. 
He was first employed in the engineering 
department at Indianapolis. In 1923 he 


F. M. Mason, Jr. 


was transferred to St. Louis to organize 
a patent department. In 1925 he entered 
the Research Division in Chicago where 
he became assistant manager in 1940 and 
manager in 1946. 


Warner & Swasey Company.—How- 
ard Davies, field engineer for the Warner 
& Swasey Co. at Cleveland, Ohio, has 
been assigned to the Syracuse, N. Y., dis- 
trict sales office of the company. 

John L. MacQuown has been ap- 
pointed a representative of Warner & 
Swasey in Hartford, Conn., supplement- 
ing the company’s Cambridge, Mass., 
district sales office. 


* 


Cincinnati Мпллхс МАСНІМЕ Com- 
PANY.—A new grinding wheel is dis- 
closed in the current issue of “Report from 
Cincinnati Milling," a technical magazine 
of the Cincinnati Milling Machine Com- 
pany. "Report" tells how basic research 
in the study of metal cutting action, ap- 
plied to various types of single-point tools 
and milling cutters, can be used for the 
improvement of the cutting action of the 
abrasive grains in grinding wheels. The 
company's research engineers have been 
able to ascertain what are the desirable 
characteristics of abrasive grains as cut- 
ting tools and have studied such factors, 
for example, as pressure, friction and 
heat, which are cumulative in their effect. 
Performance records established under 
every-day operating conditions on all 
types and sizes of grinding jobs are said 
to have indicated that the new wheels 
have characteristics for improved per- 
formance. The new grinding wheels, it is 
understood, are produced in limited quan- 
tities only and are not available for the 
market. 


* 


AMERICAN STEEL & Wire Co.—Clar- 
ence T. Gilchrist, assistant genera] man- 
ager of sales, Chicago district, of the 
American Steel & Wire Co. (United 
States Steel Corporation subsidiary), has 
been appointed to the newly established 
post of Western area sales manager, with 
headquarters at Chicago. Roswell F. Cur- 
tis, manager of the manufacturers’ prod- 
ucts sales division at Cleveland, Ohio, 
and Howard B. Maquire, sales manager 
at Detroit, Mich., have been appointed to 
the newly created positions of sales man- 
agers in the Eastern and Central areas, 
respectively, with headquarters at New 
York and Cleveland. 

* 


VuLcAN Iron Wonks.—J. F. O'Brien 
has been appointed general sales man- 
ager of the Vulcan Iron Works of Wilkes- 
Barre, Pa. 

> 

AMERICAN. Locomotive Company.— 
Charles C. Davis, formerly sales represen- 
tative for the American Locomotive Com- 
pany, at St. Louis, Mo., has been ap- 
pointed assistant to vice-president—West- 
ern regional sales, with headquarters at 
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Chicago. Carl A. Gandy, Jr., formerly 
sales representative at Atlanta, Ga., has 
been transferred to St. Louis. 

Mr. Davis became associated with 
American Locomotive at the Auburn, 
N. Y., plant in 1940 and in 1941 was 
transferred to Schenectady, N. Y. With 
the exception of three years’ service as a 
captain in the United States Army Trans- 
portation Corps, Mr. Davis was service 
engineer and sales representative at 
Schenectady until 1946, when he was 
transferred to St. Louis. 


1лмл-НАмптох Corporation.—John 
E. Dixon, president of the Lima-Hamilton 
Corporation, has been elected chairman 
of the board to succeed Samuel G. Allen, 
resigned. D. S. Ellis, vice-president at 
Lima, Ohio, has been elected president. 
George A. Rentschler continues as chair- 
man of the Executive Committee and 
chief executive officer. W. A. Rentschler 
has been elected executive vice-president, 
and Henry F. Barnhart, vice-president in 
charge of shovel and crane sales at Lima, 
has become a director. 

Mr. Dixon, chairman of the board, re- 
ceived the degree of B.S. in M.E. at the 
University of Wisconsin. In 1900 he en- 
tered the shops of the Brooks Locomo- 
iive Works which in 1901 became a part 
of the American Locomotive Company. 
He served consecutively as assistant fore- 
man, foreman, draftsman, traveling engi- 
neer, and chief inspector until 1904 when 
he was transferred to the New York of- 


J. E. Dixon 


fice of the American Locomotive Com- 
pany. He was later assistant manager 
and manager of the Atlantic Equipment 
Company and from 1907 to 1916 was 
salesman and assistant manager of sales 
for the American Locomotive Company. 
In 1916 he became vice-president of the 
Lima Locomotive Works at New York 
and in 1939 was elected president of the 
company. Upon the merger of the Lima 
Locomotive Works and the General Ma- 
chinery Corporation he continued as 
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president of the Lima Hamilton-Corpora- 
tion. Mr. Dixon is also a director of 
Lima-Hamilton as well as of the Frank- 
lin Railway Supply Company, Combus- 
tion Engineering-Superheater, Inc., Niles 
Tool Works Company, and the Hooven, 
Owens, Rentschler Company. 

Mr. Allen, the retired chairman of the 
board, was born on August 24, 1870, at 
Warren, Pa. He studied law and was 
admitted to the Bar on August 24, 1891. 
On January 1, 1900, he left law practice 
to engage in the railway supply business. 
He became vice-president of the Franklin 
Railway Supply Company in 1902. In 
March, 1910, with Joel S.. Coffin, he or- 
ganized the American Arch Company, 
and in June of the same year, again with 
Mr. Coffin and George L. Bourne, the 
Locomotive Superheater Company which 
is now Combustion Engineering-Super- 
heater, Inc. In April, 1916, with Mr. 
Coffin, Mr. Allen purchased and reor- 
ganized the Lima Locomotive Corpora- 
tion. Again with Mr. Coffin and George 
M. Basford in 1916 he organized the 
G. M. Basford Company. Mr. Allen is 
chairman of the board of the Franklin 
Railway Supply Company, the American 
Arch Company, and the С. M. Basford 


S. G. Allen 


Company. He is also chairman of the 
executive committee of Combustion En- 
gineering-Superheater, Inc. 

Mr. Ellis, president, was born in War- 
wick, №. Y., on January 25, 1897, and 
attended high school at Warwick. In 
1916 he became a clerk in the auditor's 
office of the Lehigh & Hudson River; in 
1917, a clerk in the assistant freight 
agent's office of the New York Central, 
and later in 1917, a machinist helper. In 
1918 he became a draftsman; from 1920 
to 1922 was a draftsman, checker, and 
calculator, and from 1922 to 1924 was a 
designer and traveling engineer. In 1924 
Mr. Ellis was appointed assistant engi- 
neer, and in 1925, assistant engineer of 
motive power of the New York Central. 
On May 1, 1929, he was appointed east- 
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ern district manager and, subsequently, 
manager of the Railroad division of the 
Worthington Pump & Machinery Corp. 
On October 1, 1932, he resigned to be. 
come engineer of motive power of the 
Advisory Mechanical Committee of the 
Chesapeake & Ohio, Erie, New York, 
Chicago & St. Louis, and Pere Marquette, 
with headquarters at Cleveland, Ohio. In 
January, 1936, he was appointed mechan- 
ical assistant to the vice-president of the 
C. & O., N. Y. C. & St. L. and P. M. 
and in July, 1936, chief mechanical of- 
ficer. On May 1, 1943, he became vice- 
president in charge of manufacture of the 
Lima Locomotive Works at Lima, Ohio. 
Upon the merger in the fall of 1947 of 
the Lima Locomotive Works and ihe 


D. S. Ellis 


General Machinery Corporation of Ham 
ilton, Ohio, under the name of the Lima 
Hamilton Corporation, Mr. Ellis cor 
tinued as vice-president of the new cot 
poration at Lima. | | 

W. A. Rentschler, executive vice pre 
dent, is a graduate of Princeton Univer 
sity. He started his career in 1925 with 
the Hooven, Owens, Rentschler Сот. 
рапу. He became a vice-president of the 
General Machinery Corporation in 19» 
and was elected president of the cor 
poration in 1924. Upon the formation of 
the Lima-Hamilton Corporation in the 
fall of 1947, he became a vice-president 
of the new corporation. Mr. Вешки 
has also been president of the Niles Too 
Works Company, a division of г 
Hamilton, since 1938. He is also za 
rector of the Hamilton Foundry 5 ^* 
chine Co. of Hamilton, Ohio. 


PULLMAN-STANDARD CAR Mister 
ING Company.—Col. Dee e m я 
been appointed director of researr’ Ț 
the Pullman-Standard Car Manufacturing 
Company, Chicago. | 

Colonel Maier, who recently resigned 
from the engineering division : in 
United States Army Air Forces ү thi 
Field, Ohio, is a graduate of the 


shop costs, 


* Immediate delivery from 26 strategically located 
member plants— reducing inventory 
requirements, 


* Improved design—assuring greater safety, strength 
and durability. 
x ж у 


Details of these economies can be obtained from any 


member of the Association of Manufacturers of Chilled 
Car Wheels. 


c * Immediate and substantial savings in wheel 
rà : investment, 
va * Immediate reduction in replacement and wheel 


= | 


Remember Ove; 6576 of tbe nation's railroad freight is 
carried on Chilled Car W heels. 


p 
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YOU'LL MAKE PLENTY 
F THIS MANUAL - 


T COVERS the up-to-date cleaning methods that are 
being used by a large number of the big roads to 
keep their diesels out of the shops and out on the rails 
for a mighty satisfactory increased proportion of the time. 


It explains how and why Magnus Aja-Dip Cleaning 
Machines and Magnus 755, the emulsion-solvent 
cleaner, do a faster, better cleaning job on diesel parts 
such as heads, liners, pistons, connecting rods and 
accessories, as well as fuel injectors and roller bearings. 
It covers the use of Magnus Super SL for better cleaning 
of flat and round air filters. 


You'll get plenty of usable ideas from this manual. 
WRITE FOR YOUR COPY TODAY! 


SECTION 1 


DIESELS 


| RAILROAD 


"CLEANING 


Section arlroad Cleaning 
Manual describing the cleaning 
problems of the Railroad industry 
and the Magnus Cleaning Methods, 
Materials and Machines recommended 
for the solution of these protlens 


MAGNUS CHEMICAL COMPANY 


GARWOOD, NEW JERSEY 


Railroad Division 
MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, N. J. 


In Canada—Magnus Chemicals, Ltd. 
4040 Rue Masson, Montreal 36, Que. 


“ЧАЛМаспы$ CLEANERS 


АМО 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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States Military Academy at West Point, 
N. Y. He also holds master's degrees 
from Yale University and the California 
Institute of Technology. During World 
War II and the postwar years, he served 
in various capacities in the signal corps 
and in engineering capacities with the 
Army Air Forces. 


* 


Superior Hann Brake Compaxy— 
The Superior Hand Brake Company, Chi- 
cago, has moved its offices from the Rail. 
way Exchange building, 80 East Jackson 
boulevard, to the Peoples Gas building, 
122 South Michigan avenue. 


* 


NaTIONAL MALLEABLE & STEEL Cast- 
Incs Co.—John К. Kingman, assistant 
manager of sales, railway division, of the 
National Malleable & Steel Castings Co, 
has been appointed sales manager of the 
division, at Richmond, Va., succeeding 
William Blackmore, who has retired after 
43 years of service. 

Mr. Kingman is a graduate of Colum. 
bia University and has taken graduate 
work at the University of Chicago and 


John R. Kingman 


Northwestern University. He enlisted in 
the army as a private in 1940 and hai 
attained the rank of captain of infantry 
upon his release in March, 1946. He 
joined the engineering department of Na- 
tional Malleable at Cleveland, Ohio, in 
December, 1946, and was subsequently 
transferred to the St. Louis office as а 
field engineer. In 1947 he was appointed 
assistant manager of sales at Richmond. 

Mr. Blackmore had served with Na- 
tional Company since 1906 in differen: 
capacities. In 1945 he became sales 
manager, Railway Division, with office: 
in Richmond. 


* 


GENERAL Morons Dieser, Lto.—The 
General Motors Corporation has bezu: 
construction of a Diesel.electric locome- 
tive plant at London, Ont, to have з 
capacity of one locomotive a ау, C. E. 
Wilson, С. M. C. president, has аг 
nounced. The plant is to be erected on 
a 210-acre tract of land, contain 226.000 
sq. ft. of floor space and employ approxi- 
mately 1,000 persons. It will draw parts 
and materials from many Canadian 
sources, Mr. Wilson stated. The plant 


Д 
| 
4 
4 
y 
nifold to 
equalize thermal expansion in related connections, thereby eliminating causes 
of serious exhaust gas leaks, is another. 
| The major consideration in ease of maintenance is a comfortable margin 


no hand fitting. Since the engine is supercharged, pistons are made smaller. 
With lighter reciprocating weights, the engine responds more rapidly to throttle 


Accessibility has been emphasized in the diesel-engine construction. For 


ИМА REN 1 "i iddletown, Ohio — The United 
HAMI LTON | PRINCIPAL PRODUCTS: Locomotives; Cranes and 


= shovels; ‘Niles heavy machine tools; Hamilton 
CORPORATION diesel and steam engines; Hamilton heavy metal 

р stamping presses; Hamilton-Kruse automatic can- 
А making machinery; Special heavy machinery; 
Heovy iron castings; Weldments. 
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gy phan 


PIPE 
THREADER 


Fei ect No. 4P’s handles take the — 
struggle out of carrying and putting on pipe 


@ Even when you feel like a Tarzan you appreciate 
the sensible balanced loop handles that make the 4P 
easy to pick up, carry and work with. Mistake-proof 
workholder sets to size before you put it on pipe, 
one screw to tighten, no bushings. 4 sets of 5 high- 
speed steel chaser dies give clean accurate threads on 
215," 3," 32" and 4" pipe. Ratchet handle furnished— 
RIID Universal Drive Shaft and Power Drive 
available for power-threading. For perfect threads 
easily, order the гир 4P from your Supply House. 


THE RIDGE TOOL CO. * ELYRIA, OHIO 
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operation and distribution of locomotives 
produced in Canada will be by a new 
subsidiary ef General Motors to be 
known as General Motors Diesel, Ltd., 
which will work in close cooperation 
with the Electro-Motive Division at La 
Grange, Ill. The plant will build loco- 


motives for all classes of railroad service. 
* 


Union RAILWAY Equipment COMPANY. 
—The Union Railway Equipment Com- 
pany, Chicago, has appointed Walter M. 
Gibbs, of the W. M. Gibbs Railway Sup- 
ply Company, 332 South Michigan ave- 
nue, Chicago, as its exclusive sales rep- 
resentative for "Ureco" devices in the 
Chicago territory and west to Salt Lake 
City, Utah; south through Texas, and 
east through Indiana. 


* 

CoLonapo Furr & Iron Corporation. 
—As part of its $15,876,000 moderniza- 
tion and expansion program, the Colo- 
rado Fuel & Iron Corporation is now con- 
structing a 27-stand continuous rod mill 
at its Pueblo (Colo.) plant, at.a cost of 
$5,200,000. The mill is scheduled to 
begin operation prior to October 1. 


* 


Oxwrrp RAILROAD SERVICE Company. 
—Frank C. Hasse, whose retirement as 
vice-president, mechanical department, of 
the Oxweld Railroad Service Company, a 
unit of Union Carbide & Carbon Corp., at 
Chicago, was reported in the August 
issue, entered railroad service in 1904 
with the Atchison, Topeka & Santa Fe. 
He also served, successively, as fireman 
with the Chicago, Burlington & Quincy, 
and as enginehouse foreman and general 
boiler foreman with the Illinois Central 
prior to joining Oxweld in 1913 as an 
instructor. In 1916 he was assigned to the 
Chicago main office, leaving that post 


Frank C. Hasse 


early in World War I to enter the United 
States Army as a captain. He later held 
the positions of superintendent of con- 
struction at Camp Normyle, San Antonio, 
Tex, and commanding officer of tha: 
camp. Shortly after his return to Oxweld 
in 1919, Mr. Hasse was appointed super- 
intendent of construction and mainte- 
nance. In 1927 he became general man- 
ager, and, later, vice-president. 
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"They've been waitin' here for seven hours" 


You'll never have to wait this long for a moving 
train at a railroad crossing, but that's what would 
happen if the annual production of Wyandotte 
Chemicals Corporation were put into a single freight 
train. It would take more than 29,000 tank, box, 
dry ice and hopper cars to carry the 1,250,000-ton 
load. Moving at 30 m.p.h., the 222-mile-long train 
would pass a given spot in about seven hours. 
Wyandotte Chemicals Corporation, with its own 


WYANDOTTE CHEMICALS CORPORATION 
SERVICE REPRESENTATIVES IN 88 CITIES 


WYANDOTTE, MICHIGAN o 


sources of raw materials, is the world's largest man- 
ufacturer of specialized cleaning compounds for 
business and industry. Wyandotte makes the complete 
line of railway cleaners. 

No matter what your cleaning needs may be, 
you'll find there's a Wyandotte Product made to do 
the job efficiently, economically. 

For details, write or call your nearest Wyandotte 


representative. 
Т Wyandotte 
REG. и. S. PAT. OFF. 
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RUB-BUB' 
RAILROAD SAFETY FLOORING 


Outlasts steel! Reduces pay accidents! 
Used by 7 Class 1 roads! 


RESILIENT RUBBER 
EDGE RESISTS HEEL 
GOUGING 


SYNTHETIC RUBBER 
TREAD RESISTS 
ABRASION 


TWO-ZONE CONSTRUCTION is an exclusive feature of Rub-Bub Heavy-Duty 
Safety Step Plate. It increases flooring life, adds an extra margin of safety. 


Microphotograph shows dense, fibrous 


that’s never slippery wet or dry. 


C^ analyses show that step 
plates require special design 
to withstand two distinct types of 
wear. First, lip and edge should re- 
sist rolling weight of passengers 
and sharp, gouging action of heels. 
Second, step tread should resist the 
combined abrasive action of cin- 
ders, dirt and shoe soles. 

Unique two-zone construction of 
RUB-BUB Heavy-Duty Safety Step 
Plate solves both problems. For re- 
siliency, RUB-BUB compound in 
lip and edge contains a high per- 
centage of live rubber. For extra 
abrasion resistance, the tread is a 
full 5/16 inch thickness of RUB- 
BUB synthetic rubber compound. 
Both compounds are molded into 
one integral plate, double-bonded 
mechanically and chemically to the 
Perma-Lok metal backing. The pos- 


texture of Rub-Bub compound 


sibility of broken step edges is com- 
pletely eliminated. 

RUB-BUB step plate is as safe 
after years of service as the day 
installed. Exclusive Dri-Foot rib de- 
sign and toothy texture of RUB- 
BUB compound are never slippery 
wet or dry. Wide grooves through 
step nose drain water off faster... 
squeegee ribs grip shoe soles tighter. 
Natural resiliency of live rubber 
edge helps to prevent shattered 
shinbone accidents. 

Specify RUB-BUB Heavy-Duty 
Safety Step Plate in combination 
with RUB-BUB vestibule plate, 
aisle tread and underseat flooring 
for safety . . . long Ше... appear- 
ance. Write today for RUB-BUB 
samples—the big value in railroad 
flooring. 


SOME TERRITORIES STILL AVAILABLE FOR ESTABLISHED AGENTS 


RUB-BUB 


C m 


STEP PLATE WITH WHITE 
SAFETY STEP EDGE VESTIBULE PLATE 


AISLE TREAD 
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Tronsportation Products 


SAMUEL MOORE & CO. mantua, OHIO 


IN CANADA RAILWAY & POWER ENG. CORP. 
Montreal * Hamilton * Windsor 
Toronto * North Bay * Winnipeg 
Vancouver * Norondo * New Glasgow 


ет. M. REG. U. 8. РАТ. OFF. -`> А-2055` 
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Obituary 


G. H. Houston, industrial consultant 
and president of the Baldwin Locomotive 
Works from 1929 to 1938, was killed 
recently in an automobile accident in 
Teziutlen, Mexico. Mr. Houston was 66 
years old. 

Ф 

Н. B. Е1л15, former service manager of 
the Electro-Motive Division of General 
Motors Corporation, LaGrange, Il., died 
at his home in Miami, Fla., on July 9. 
At the time of his retirement in 1948, 
Mr. Ellis was serving as assistant to vice- 
president of General Motors. 

* 

FRANKLIN L. WuiTCOMB, who retired 
in 1937 as president of the Griffin Wheel 
Company, Chicago, died on July 26 at 
his summer home in Cotuit, Mass., at the 
age of 87. 

* 

W. J. Lyncu, retired vice-president and 
director of the American Steel Foundries, 
died on August 4 іп the Lawrence Hos- 
pital, Bronxville, N. Y. 

* 

Epwanp J. BURNELL, vice-president and 
general sales manager of the Link-Belt 
Company, Chicago, died at his home in 
Winnetka, Ill., on July 22. 

* 

О. W. Swartz, representative in the 
Houston, Tex., office of the Westinghouse 
Air Brake Company, died on July 8 
while on a business trip. Mr. Swartz 
became associated with Westinghouse in 
1919 upon graduation from the Pennsyl- 
vania State College where he studied 
mechanical engineering. In 1923 he vas 
appointed mechanical expert in the com- 
pany's St. Louis, Mo., plant; in 193 
representative in Dallas, Tex., and in 1937, 
representative in Houston. 

* 

Freprick К. Viar, who retired in Jan- 
uary, 1948, as vice-president and director 
of the Griffin Wheel Company, Chicago, 
died at Urbana, Ill, on July 27, at age 
of 85. Mr. Vial, who was born on April 
22, 1864, at Lyonsville, Ill, was edu- 
cated at the University of Illinois, where 
he received a degree in agriculture and 
natural history іп 1886 and a master’s 
degree in civil engineering in 1918. In 
1887, he was employed as a rodman by 
the Atchison, Topeka & Santa Fe. Не 
was division engineer of the Chicago à 
Alton (now part of the Gulf, Mobile & 
Ohio) from 1889 to 1892, and chief en- 
gineer of the Ajax Forge Company, à! 
Chicago during 1895 and 1896. In ihe 
following year, Mr. Vial became principal 
assistant engineer of the Chicago & West- 
ern Indiana, and in 1902 mechanical en- 
gineer of the Griffin Wheel Company. Їп 
1906 he was appointed chief engineer, in 
charge of manufacturing operations, cu 
pola mixtures, wheel design, plant cos- 
struction and research work. In additior, 
he was given other responsibilities affect- 
ing all plants of the company. Later Mr. 
Vial was elected vice-president, and iv 


м An Important Feature 

€ of the 

тч ELESCO CONTROLLED RE-CIRCULATION 
STEAM GENERATOR 


5 


Controlled Re-circulation 

insures longer life... and 
: full capacity for sustained 
periods 


SUPERIEATER C0. 


Division of 
COMBUSTION ENGINEERING- 
SUPERHEATER, INC. 


Li 
122 S. Michigan Ave., CHICAGO GS) 
o 


Montreal, Canada, THE SUPERHEATER COMPANY, Ltd. 


EE... vu. - v аты Ge Nai о а г зр N om Ede. E SI IV. „ч 
$ perheaters * Superheater Pyrometers • Exhaust Steam Injectors * Steam Dryers * Feedwater Heaters * Steam Generators * Oil Separators * American Throttles 
у 


A ER LLLA 


Nothing equals Rust-Oleum 
—the proved rust preventive 
—for the lasting protection 
of metal—especially in closed 
or inaccessible areas where 
condensation due to tempera- 
ture changes breeds rust. 


RUST-OLEUM 


@ Rust-Oleum cuts prepara- 
tion time. No sandblasting 
or chemical cleaners are 
necessary. 


€ Rust-Oleum outlasts ordi- 
nary materials two to ten 
times depending on condi- 
tions. 


@ Easy to use — Rust-Oleum 
assures lasting protection 
that resists rust-producing 
conditions. 


e a by brush, dip or 
spray . . in less time. 

Also available in small con- 
tainer sizes for economical 
distribution and field use. 
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Stops Rust! 


Day and night—twenty-four hours а day—rust 
attacks railroad properties. Stop its deadly ravages 
by providing Rust-Oleum protection. Rust-Oleum 
coats metal with a tough, pliable moistureproof 
film that lasts years longer. It’s the proved answer 
to many rust problems. 


Rust-Oleum can be applied effectively and eco- 
nomically on all metal surfaces now in service— 
even where rust has already started. Merely wire- 
brush to remove scale and loose rust. Rust-Oleum 
merges the remaining rust into a rust-resisting, 
durable coating that defies time and the elements. 


Save time and labor. Avoid frequent and costly 
replacements. Protect your properties with Rust- 
Oleum. Specify Rust-Oleum on new equipment, 
for re-building jobs . . . and for maintenance. 


Get the facts now! Write for catalog containing 
complete information and recommended applica- 
tions. Tell us your specific rust problems and we 
will gladly send you definite suggestions for 
Rust-Oleum applications. 


RUST-OLEUM Corporation 


2419 Oakton Street Evanston, Illinois 
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1917 was elected also a director. Upon 
the formation of the Association of Manu- 
facturers of Chilled Car Wheels in 1908, 
he was appointed consulting engineer 
and subsequently became also vice-presi- 
dent, which position he also held at the 
time of his retirement. 


* 


OnniN H. BAKER, sales manager of the 
railroad materials and commercial forg- 
ings division, Carnegie-Illinois Steel Cor- 
poration (subsidiary of the United States 
Steel Corporation), with headquarters at 
Pittsburgh, Pa., died of a heart ailment 
on July 13, at his summer home in Bur- 
lington, Ont. Mr. Baker, who was 64, 
was a native of Hamilton, Ont., and a 
graduate in mechanical engineering of 
the University of Illinois. He began his 
industrial career as a laboratory chem- 
ist in the South Chicago plant of the 
Illinois Steel Company (now Carnegie- 
Illinois Steel Corporation) and in 1910 
became a general steel salesman in the 
Chicago district, being transferred to the 
railroad sales division in 1921. After 
serving as assistant general manager of 
sales at Chicago from 1926 to 1933, he 
was promoted to general manager oí 
sales. Two years later he was appointed 
western area railroad sales manager, 
with headquarters at Chicago. He be- 
came sales manager of the railroad mate- 
rials and commercial forgings division in 
1941. During World War П Mr. Baker 
served as an advisor on the War Pro- 
duction Board at Washington, D. C. 


PERSONAL 
MENTION 


General 


C. J. NELSON, superintendent, Chicago 
Car Interchange Bureau, has retired. 


W. Е. Kascar, superintendent of mo- 
tive power of the Colorado & Southern 
(part of the Burlington Lines) at Den- 
ver, Colo., has been appointed mechanical 
superintendent of the Texas & Pacific at 


W. F. Kascal 


3% more tonnage 


- and does it with 

no increase in 

traction-motor 

temperature rise . 

and with substantial 

increase in motor life. 
Reason? New Electro-Motive developed 

traction motor 

-inorganic insulation 
-better cooling 
-heavier power cable 


DIVISION OF 


|l- LECTRO-MOTIVE 96 


tA GRANGE. Ill. 


Home of the Diesel Lxomo#ve 


Dallas, Tex. Mr. Kascal entered railroad | 
service in 1916 as a machinist apprentice 
on the Chicago & North Western. Four 
years later he became an employee of 
the Chicago, Burlington & Quincy at 
Brookfield, Mo., serving as enginehouse 
foreman and general foreman at Red 
Cloud, Neb., Hastings, Alliance, Omaha. 
Lincoln and Casper, Wyo., from 1927 to 
1943. While located at Omaha and Lin- 
coln he supervised maintenance of motive 
power of the “Pioneer Zephyr,” the first 
Diesel-powered passenger train in regular 
service on a railroad in the United States. 
Mr. Kascal subsequently became master 
mechanic of the C. & S. at Denver, and 
superintendent of motive power there in 
June, 1947. 


Ernest К. Boss, mechanical engineer 
of the Boston & Maine at Billerica, Mass. 
has been appointed mechanical superin- 
tendent of the B. & M. and the Maine 
Central. Mr. Bloss, who was born 2t 

J { Worcester, Mass., on April 16, 1896, is г 

e r © $ f e co r e e graduate of Worcester Polytechnic Insti- 

tute where he received the degree 0! 
B.S. in 1918 and a degree in electrica! | 


engineering in 1921. From 1918 to 1919 | 
he was assistant power and electrical en 
gineer, Remington Arms, and from 1920 
е to 1925 as railway engineer for the Wesi- 
inghouse Electric & Manufacturing С‹. 
He entered the service of the Boston & 


Maine in 1926 as assistant electrical engi- 


66 59 neer. He became supervisor rail motor 
cars in 1929; supervisor Diesel mainte 
nance and operation of the B. & M. and 
M 

анаа Баа АР аана $1 | Ok d 


. C. in 1944, and mechanical engineer 
ERAGE "MARK in September, 1947. 


PRODUCTS 


Wituiam L. Lentz, vice-president oí 
the American Locomotive Company a: 


Diesel 


itn New York, has been appointed superin 

S P E E D In addition to speed, tendent of equipment of the Delaware & 
" è Hudson, with head s Albans. 

ee RET OS the Valve Pilot Diesel MOTO rere ce” SOME 


Recorder 


The Valve Pilot SPEED Re- 
corder for Diesels is in- 
cluded as part of the 
complete Diesel Locomotive 
Operation Recorder but is 
available as a separate 
unit where a record of 
speed only is desired. 
Valve Pilot Diesel SPEED 
Recorders have recorded 
speed accurately and de- 
pendably over hundreds 
of thousands of miles. Pro- 
duced with typical Valve 
Pilot precision and dur- 
ability for all types of 
Diesel road power. 


Operation Recorder 


permanently charts op- 


erating data on throttle, 


reverse, and transition 


levers, dynamic braking, 


etc., in any combination 


of recordings. An invalu- 


able aid to management 


William L. Lentz 


and enginemen alike. 


N. Y. Mr. Lentz succeeds to the duties 
of superintendent of car equipment and 
superintendent of motive power, respec- 
tively which positions have been abel 
у о о о о ished. Mr. Lentz was born at Jersey 

Shore, Pa., on January 29, 1895, and 
i E І 1 Т К КР г КАТ! T N began his railroad career in 1913 += 
taking a special apprentice course in tb- 
locomotive shops of the New York Cen 
tral. Following World War I service 2+ 


230 Park Avenue, New York 17, N. Y. | 
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E RU um 440/06 
DY-NAMIC BALANCING = A, / 


on DIESEL LOCOMOTIVE 
2 MAINTENANCE : 
"AND OPERATING COST 


* LOWERS COSTS 


* IMPROVES THE RIDE 
CUTS DIESEL COSTS by Reducing Wear on 


Bearings, Brushes, Armatures and 
Crankshafts. 


INCREASES LIFE of Car Wheels and Track. 


is invited to send for a 


f: Railroad M 
P ope the Wess very Railroad Man 
COMPLIMENTARY COPY of this REPORT 


Here are the first-hand facts on one of the hottest topics of When you read the overwhelming evidence of performance 


discussion among railroad men today: “Does Dy-Namic Balanc- improvements, maintenance-cost cuts and lay-up time savings 
ing of armatures, wheels, etc. improve railroad performance as reported by railroads now using “BEAR” Dy-Namic Balancing 
and reduce maintenance costs?” Machines, it will become evident to you that Dy-Namic Bal- 


ancing is one of the most important developments in 20th 


When you read statements by railroad men — diesel shop Century railroading 


superintendents, maintenance foremen, chief engineers— you 
find out just how much performance can be improved, just how Dy-Namic Balancing is especially significant because of the 
much maintenance costs can be cut with growing dieselization of railroads. Higher 
“BEAR” Dy-Namic Balancing. speeds and greater importance of effi- 


r A А $ "BEAR" DY-NAMIC BALANCING MACHINES cient armature and generator operation in 
This report is based entirely upon railroad make Dy-Namic Balancing PRACTICAL and PROF- diesel engines, make Dy-Namic Balancing 


experience with the Dy-Namic Balancing of TABLE for Railroad Maintenance Operations! an essential to efficiant diesol rati 
armatures, wheels and other rotating parts * FAST— armatures can be balanced in as 9 t diese! operation. 


on "BEAR" Dy-Namic Balancing Machines. d little as 20 paar yrds dable! Get your COMPLIMENTARY COPY of this Rail- 

fro h riences as the com- Shay te = у еж aar road Report on Dy-Namic Bal ing! 
It comes m such experi * EASY TO OPERATE—any shop hand can Rep y c Dalancing: 
plete balancing of rotating parts on the learn to operate in a few hours! Acquaint yóurself with the lower mainte- 
Pullman Co. cars, the balancing of wheels | * Reavires MINIMUM CAPITAL INVESTMENT nance costs, fewer repairs and reduced lay- 

a $ е * Balance DY-NAMICALLY ond STATICALLY i : 

on the I.C."Daylight Special" and General in ONE OPERATION! ups, that more than warrant adoption of 
Motors’ "Train of Tomorrow", and Dy-Namic * EASILY ADAPTED to any railroad main- “BEAR” Dy-Namic Balancing as a standard 
Balancing tests conducted by the A.A.R., | IMUM FLOOR SPACE кел! railroad maintenance procedure. Address: 


Budd Co. and Timken Roller Bearing Co. BEAR MFG. CO., DEPT. R-13, ROCK ISLAND, ILL. (Railroad Division) 


A FULL RANGE OF “BEAR” DY-NAMIC BALANCING MACHINES FOR ALL TYPES OF ROTATING RAILROAD EQUIPMENT! 


Traction Armatures Main Generator Armatyres Crankshafts Fans Wheels Air Conditioning Equipment Flywheels Gears апа many more! 


АГК 
Д 2» = 


сани | 


MODEL 340-R ee eee y MODEL 375-R MODEL 400-8 


Е EI Moin Соросту sanc ann DJ -NAMIC BALANCING macuines ary a ae ee 
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Punching a long line of holes hori- 
xontally through a vertical flange 
after forming. 


NEW HORIZONTAL MULTIPLE PUNCH 
SOLVES PUNCHING PROBLEM FOR RAILWAY SHOP 


This new Horizontal Multiple Punch, one of the first of its 
type, is typical of how practical, but imaginative engineering 
can solve problems. Designed for a railway shop, the new 
machine punches a series of holes horizontally through a ver- 
tical flange, providing for faster, lower cost production, and 
a more accurate fabrication. An air clamp device holds the 
material down during the punching operation for gauging 
purposes. Stripping is accomplished by air cylinders which 
travel with the ram. If you have a production problem, let a 
Beatty engineer work with you on it. 


Write for full details on the 


new Horizontal Multiple Punch. ^ 


A УА. 


Ф": CC XA 
as MACHINE AND 
MFG. COMPANY 
HAMMOND, INDIANA 
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an army aviation corps lieutenant, Mr. 
Lentz rejoined the N. Y. C. and advanced 
to the position of engineer of motive 
power in the engineering department at 
New York. He became associated with 
the Standard Stoker Company in 1937 as 
assistant to the vice-president and sales 
manager. In 1940 he was appointed man- 
ager of the American Locomotive Com- 
pany’s Schenectady, N. Y., plant and, in 
1945, vice-president in charge of manu- 
facturing. He was a member of American 
Locomotive’s administrative committee, 
and in January, 1948, assumed also the 
duties of senior vice-president. 


Davip C. Rem, mechanical assistant to 
the general manager of the Boston & 
Maine and the Maine Central, with head. 
quarters at Boston, Mass., retired on 
July 16, after 44 years of continuous rail- 
road service. Mr. Reid was born at Chi- 
cago on April 7, 1890, and entered rail- 
road service in June, 1905, as a call boy 
on the Chicago Terminal, becoming a 
machinist apprentice the following year. 
In 1910 he went with the Elgin, Joliet & 
Eastern and from 1911 to 1912 served 
with the Hubbard Steel Foundry and then 
with the Goldschmidt Detinning Co. 
From 1913 to February, 1927, he was 
employed on the Chicago, Indiana & 
Southern (now New York Central) and 
the Indiana Harbor Belt, successively, as 
machinist, machinist foreman, engine- 
house foreman, general enginehouse fore- 


David C. Reid 


man, and master mechanic. Mr. Reid 
became supervisor of locomotive mainte- 
nance of the B. & M. at Boston in Feb- 
ruary, 1927. Two years later he was ap- 
pointed assistant chief mechanical officer. 
having supervision over all shops and 
enginehouses on the entire system. On 
July 1, 1932, he was appointed mechan- 
ical superintendent; in May, 1933, gen- 
eral superintendent of motive power of 
both the Boston & Maine and the Maine 
Central, and on November 15, 1948, те 
chanical assistant to the general manager 
of both roads. 


Кіснакр J. Williams, chief mechan- 
ical officer of the Pere Marquette district 
of the Chesapeake & Ohio at Detroit, 
Mich.. whose retirement was reported in 


STANDARD 


ENGINEER'S CASE FILE 


:1— 


SECTION OF DIESEL ENGINE CRANK AND CAM 


For additional information and the 
name of your nearest Distributor, write 


STANDARD OIL COMPANY 
OF CALIFORNIA 


225 Bush Street, San Francisco 20, California 


Case D119F—Prolonging The 
Lives of Diesel Bearings 


Case D119E—Reducing Wear on 
Liners in Diesels 


In high-speed Diesel engines lubricated with RPM DELO 
Diesel Engine Lubricating Oil, wear on liners was held 
to a minimum with little variation over their entire 


A constant lubricating film was maintained on 
RPM DELO Oils 


Come in all 


areas. 
them even in high-temperature belts. 


are recommended for all types of Diesels. 
viscosity grades necessary for your engines. 
Special additive provides metal-adhesion quali- 


A. 
ties...keeps oil on all parts whether hot or cold, 
running or idle. 

B. An anti-oxident resists formation of lacquer—re- 
sistance to extreme heat provides lubrication in 
the toughest conditions. 

C. Contains detergent which keeps rings clean and op- 


prevents scratching and gouging 


erating freely... 


of liners. 
RPM DELO Diesel Oil will not corrode any bearing. 


No bearing failures occurred between overhaul periods 
in Diesel engines used in the toughest service when 
they were lubricated with RPM DELO Diesel Engine Lu- 


bricating Oil. 


A. Non-corrosive to all types of bearing metal.. 
herent ability of base stocks and added compound 


resist oxidation and formation of acid which is 
common cause of bearing corrosion. 

. Maintains a tough lubricating film which with- 
stands excessive shocks and pressures. 


Special detergent compound keeps oil passages clean 
and open - allows free flow of lubricant to vital 


.in- 


points. 
Another compound in RPM DELO Oil prevents foaming of 
the oil. An accurate measurement of crankcase levels 


can always be obtained. 


The California Oil Company 


Barber, New Jersey 


The California Company 


17th and Stout Streets, Denver 1, Colo. 


Standard Oil Company of Texas 


El Paso, Texas 
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JOHNSIÓN 


OIL BURNING 


BLACKSMITH 
FORGES 


E QuiPPeD with JOHNSTON RE- 

VERSE BLAST Low Pressure 
Burners—great atomizing power, full 
air pressure on atomizer at all times, 
oil and air thoroughly mixed. Start 
with full fire instantly without smoke. 
Fire adjusted quickly. Eliminate han- 
dling of coal and ashes. Shields and 
curtain pipe protect operator from 
heat. All steel construction. We'll help 
you convert coal burning forges to oil. 


JOHNSTON LOW PRESSURE 
BLOWERS can be furnished to sup- 
ply the air to burner and air curtain 
pipe for one рг more of these forges. 


for Greater 
Production, 
Lower Costs 


Write for Bulletin R-301 


52 НЕ 
Í \ MANUFACTURING CO. 
\ оноу JOHNSION 2825 EAST HENNEPIN AVE. 
TOA MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 


Wiedeke 


TUBE EXPANDERS NATIONALLY KNOWN FOR 


DEPENDABLE . . . ECONOMICAL IEICE 


IDEAL ACE TUBE EXPANDERS 


The boilermakers' selection for more than a 
half century, for LOCOMOTIVE and general 
boiler work . . . guard straddles tube and 
bears against tube sheet, suitable for roll- 
ing new tubes and re-rolling tubes with 
flared or beaded ends. 


MINIMUM FRICTION . . . absorbed by 
bronze bearing between guard and frame, 
resulting in much easier and faster opera- 
tion. 

Long rolls have generous radius on end and 
will not create sharp offset within the tube. 


See your dealer or write today 
for general catalog on Wiedeke 
Tube Expanders and Tube Cutters. 


he Жиде Wiedeke Company 


DAYTON I, OHIO 
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the August issue, was born at Indianap- 
olis, Ind., in 1882. He is a graduate of 
Purdue University (1905). He entered 
railroad service in 1899 as a helper on the 
Peoria & Eastern (now part of the New 
York Central) and, following his gradua- 
tion from college, became a special ap- 
prentice, subsequently serving as foreman 
and shop superintendent. In 1917 he was 


Richard J. Williams 


appointed superintendent of motive power 
of the Pere Marquette, which was sub- 
sequently merged with the C. & O. Mr. 
Williams was named chief mechanical 


officer in 1943. 


A. V. Nystrom, whose appointment as 
assistant to the general superintendent of 
motive power of the Chicago, Rock Island 
& Pacific at Chicago, was reported in the 
August issue, was born at Montreal, Que., 
on January 22, 1916, and is a graduate 
in mechanical engineering of Marquette 
University (1940). He entered railroad 


АГУ. Nystrom 


service with the Chicago, Milwaukee, St. 
Paul & Pacific in June, 1934, as a ma- 
chine-shop helper at Milwaukee, where 
he served from 1936 to 1943, successivelv, 


as special apprentice, schedule inspector 


and freight car foreman at that point. He 
was subsequentiy appointed car foreman 


at Aberdeen, S. D., and in December. 


1943, became general car foreman at 


Kansas City, Mo. After serving as assist- 
ant to superintendent, car department, at 


А | |.| p Edi 
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STRIPPING TWO CAR WHEELS SIMULTANEOUSLY АТ М.Ү. О. & W.R.R. SHOPS, MIDDLETOWN, М. Y. 


All standard MCB car axles and wheels, together 
with trailer sets and diesel locomotive wheels, 
can be stripped in the Chambersburg Duplex Wheel 


Press with a speed unequalled by any other method. 


STRIPPING DIESEL WHEELS AND GEAR SIMULTANEOUSLY Details in Bulletin 18-L-8 


CHAMBERSBURG 
ENGINEERING CO. 


CHAMBERSBURG, PA. 


ULTRASONIC REFLECTOSCOPE 
Locates Hidden Defects 


22 Locomotzve Parts 


Reduces трия Costs 
Adds Mileage, Increases Safety 


By directing ultrasonic waves into the heart of 
locomotive axles and crankpins without remov- 
ing driving wheels from axles or removing pins 
from driving wheel centers, the Sperry Ultrasonic 
Reflectoscope makes possible frequent economical 
inspection for fatigue cracks. No costly “knock- 
downs” are necessary. Tests can be made at tire 
turning, during periodic inspection, or any other 
time. 

By bringing non-destructive testing right to the 
job, the Sperry Reflectoscope cuts maintenance 
costs. It eliminates axle damage resulting from 
wheel removal.....thus adds extra mileage. And 
since the Reflectoscope can be used as frequently 
as desired, it increases safety. 


SPERRY PRODUCTS, INC. 
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Testing locomotive axle with 
the Sperry SROS Ultrasonic 
Reflectoscope in the Collin- 
wood,Ohio shops of the New 
York Central Railroad. 


The portable 
MODEL SROS 
REFLECTOSCOPE 


is so compact that 

one man does the 
entire job of handling, 
setting up, and testing. 


FEWER EXTERNAL CONTROLS 
MAKE OPERATION SIMPLE. 


WRITE TODAY 


for your copy of 
Bulletin 3001 C. 


SP-154 
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Milwaukee, he was transferred to CH 
cago in November, 1945, as district gen- 
eral car foreman. He returned to Mil. 
waukee two years later as assistant super- 
intendent, locomotive and car depar- 
ments, and became assistant to super- 
intendent car department, of the Mi. 
waukee in January, 1949. 


` Donatp McKeown, assistant mechan- 
ical engineer of the Boston & Maine, ha: 
been appointed mechanical engineer of 
the B. & M. and the Maine Central, with 
headquarters as before at Billerica, Mas. 


ELMER A. Kunn, superintendent of то. 
tive power, Pere Marquette district, of 
the Chesapeake & Ohio at Grand Rapids, 
Mich., who has been given also full 
jurisdiction over the mechanical depar- 
ment, as reported in the August issue, 
was born on May 2, 1897, at East Rad- 
ford, Va. He is a graduate of the Uni 
versity of Pittsburgh (1920). He entere 
railroad service in June, 1913, with the 
Toronto, Hamilton & Buffalo, and be 


Elmer А. Kuhn 


came a machinist in the employ of the | 
New York, Chicago & St. Louis in June. 
1920. He later held the positions of es- 
ginehouse foreman, special engineer an 
engineer motive power. In 1929 he was 
appointed assistant engineer motive 
power, advisory mechanical committee, о! 
the C. & O., the Nickel Plate and the 
Pere Marquette (now C. & О.) ; in 192 
master mechanic of the P. M. at % 
Thomas, Ont. in 1937 master mechanic | 
at Saginaw, Mich, and in Februar. 
1947, superintendent of motive power a! 
Grand Rapids. 


СіүрЕ B. Нітсн, chief mechanical vi- 
ficer of the Chesapeake district of the 
Chesapeake & Ohio at Richmond, Va. 
whose retirement was reported in tb 
August issue, was born at Terre Haute. 
Ind., on November 19, 1881. He entered 
railroad service in 1896 as a machini« 
with the Vandalia (now part of the Pena- 
sylvania) at Terre Haute, completing hi- 
apprenticeship in 1900. He later serve: 
as machinist on the Pere Marquette. 
Louisville & Nashville, Iron Mountas 
(now Missouri Pacific), Southern, and 
Chicago & Eastern Illinois. He entered 


Within 8 months after it was introduced last fall, the 
ALCOLID* was adopted as standard by 30 Class I roads 
and many short-line roads. Thousands of ALCOLIDS are 
now in service, some installed on new rolling stock and 
others as replacements for less satisfactory lids. 


ар wonder! The ALCOLID is good for a lifetime 
NW ue nid routine care. It is easy to see what this 
juo iie road mechanical men who are charged with 
еы ко ng stock in revenue service while cutting 
ins same time. No other box lid has all these fea- 


ПЕ 

(UE ене hood to come off, no eyes to break 

i » pin-hole elongation, no binding on the lug cam of 
Journal box. Designed for a lifetime of service. 


lo 
game VIBRATION—A torsional spring exert- 
tight at all Mine pressure keeps the ALCOLID shut 
securely in sioe à е square-headed retaining pin is held 
ead as an M i a flanged hood ear bent over the pin 
not rotate, so Hd ocked against vibration, the pin can- 
lug is eliminated. r on the eyes of the hood and the box 


NO BINDI 
roller ae roller mounted on the spring forms a 
8 which prevents wear on the lug cam of the 


eet ——————— 
pcm mr Y a SRM t 


ready "Standard" on 30 Class | R 


journal box. The ALCOLID is as easy to open the thou- 
sandth time as it was when first installed. 


ONLY TWO PARTS — the lid itself and a retaining pin. The 
simplest, most dependable lid ever constructed. Of sturdy, 
full-section steel construction, the ALCOLID has no thin 


parts to rust away. 


APPLICATION —for proper and effective operation, the 
shipping pin must be withdrawn and discarded after re- 
taining pin is inserted. Instructions for application accom- 


pany each shipment. 


TIGHT SEATING ASSURED—The ALCOLID's fully-articu- 
lated construction assures tight seating on box face re- 
gardless of normal misalignment of pin holes—a feature 
which permits it to replace any type of traditional lid. 


ALCOLID' 


Railway Steel Spring Division • American Locomotive Company 
30 Church Street, New York ТЕМ: X. 


*AAR Type Designation 562. Trademark registration opplied for. 
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В ROTARY 
SAND DRYER 


The efficient method of drying sand — producing more 
than 2 tons of dry sand per hour at low fuel cost. 


Oil or gas fired—8'0" long and 
3⁄3” wide—weight 3000 Ibs. 
Friction drive—mounted on 
sealed roller bearings. 


The VILOCO Rotary Sand Dryer obtains maximum thermal efficiency. Wet sand 
from preheated hopper passes to revolving disc feeder thence by gravity into rotat- 
ing cylinder. A curtain of sand is constantly exposed to the hot gases removing 
all moisture. Dry sand is screened as it passes from cylinder to outlet. Oversize 
material passes out of a separate discharge. 


ON DISPLAY AT THE ALLIED RAILWAY SUPPLY ASS'N. 
CONVENTION BOOTHS 153 AND 154 


VILOCO RAILWAY EQUIPMENT CO. 


332 S. Michigan Avenue • Chicago 4, Illinois 


other FAMOUS RAILROAD uses a 


es о з n 
be е Р! 


v р e 


SLOT TYPE FORGE 
. . To Speed Production of 
FORGED GRAB IRONS 


200 IRONS — 1400 PINS 
PER DAY 
IN THIS C G O SHOP! 


Depend on a Mahr slot type forge to speed 
your heating and hurdle your toughest forg- 
ing jobs. Heat slugs, plates and other steel 
shapes fast, with temperatures up to 2400? 
F.—Gas or oil fired. Designed with adjustable 
refractory lined shield—air curtain and chain 


type safety curtain for more protection and 
higher production from the operators. 


Mahr slot type forges are available in single 
or double front openings. Specially designed 
furnaces for your requirements on request. 


WRITE FOR BULLETIN 210A TODAY 


LOCOMOTIVE 
TIRE HEATER 


RIVET FORGE 
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AEIR MANUFACTURING CO DRI 


DIVISION OF DIAMOND IRON WORKS, INC. 
DIAMAHR 
DON p 2 MINNEAPOLIS, MINNESOTA, U. S. A. 


BLACKSMITH 


FORGE LOCOMOTIVE FIRE OFF FURNACES (att TYPES) 
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the service of the C. & O. as machinist 
at Lexington, Ky., in 1902 and subse- 
quently served as general foreman, mas- 
ter mechanic and general master me- 
chanic at various points. Mr. Hitch was 
appointed assistant superintendent mo- 
tive power at Huntington, W. Va., in 
1934; superintendent motive power at 
Richmond in 1938, and chief mechanical 
officer at Richmond on May 1, 1943. 


Huco M. McInnis, assistant to the 
chief mechanical officer, Chesapeake & 
Ohio, at Detroit, Mich., has been ap- 
pointed assistant superintendent of mo- 
tive power, Pere Marquette district, with 
headquarters at Grand Rapids, Mich. 
His former post has been abolished. 


С. S. Ермомрѕ, superintendent of mo- 
tive power of the Delaware & Hudson at 
Albany, N. Y., has retired. Mr. Edmonds, 
who was born on March 19, 1873, at Glen 
Cove, №. Y. is a graduate of Cornell 
University (1895). He entered railroad 
service in August, 1895, as an inspector 
in the machine shops of the New York 
Central & Hudson River (now New York 
Central). In 1897 he was transferred to 
the drafting room. In 1900 he became 
mechanical engineer of the D. & H. In 
October, 1905, he was appointed master 
mechanic, Susquehanna division at One- 
onta, N. Y.; in August, 1912, superin- 
tendent of shops at Colonie, and in April. 
1920, superintendent of motive power at 
Albany. 


Н. S. Mercer, shop superintendent, 
locomotive department, of the Seaboard 
Air Line at Jacksonville, Fla., has been 
promoted to assistant chief mechanical 
officer, with headquarters at Norfolk, Va. 


C. A. Moopy, superintendent of shops 
of the Chicago, Burlington & Quincy and 
the Colorado & Southern (part of the 
Burlington Lines) at Denver, Colo., has 
also been appointed superintendent of 
motive power of the C. & S. at Denver. 


New York CENTRAL-BosroN & ALBANY. 
—The equipment department of the New 
York Central, lines East, and of the Bos- 
ton & Albany, have been reorganized as 
follows: The master mechanic at Buffalo. 
N.Y., will have jurisdiction over both 
locomotive and car departments on the 
Buffalo, Rochester, Syracuse and St. 
Lawrence divisions. The master mechanic 
at Albany, N. Y., will have jurisdiction 
over both locomotive and car departments 
on the Mohawk, Adirondack and River 
divisions; locomotive department on the 
Hudson, Harlem and Putnam divisions; 
car department on the Hudson division 
East, to and including Poughkeepsie. 
N.Y.; car department at Chatham, 
N.Y., and both locomotive and car de- 
partments at Hudson, N. Y. 

The positions of master mechanic at 
Harmon, N. Y., and East Syracuse (De- 
witt) are abolished and changed to as- 
sistant master mechanics, reporting di- 
rectly to master mechanics at Albany and 
Buffalo, respectively. The positions oí 
division general car foremen at Albany 


— 


micrometer is impractical. 


tant time and error savers. 


THE LUFKIN 
LESCOPING GAGE 


An exclusive design feature is the double telescoping action of the plungers. 
As a result, the handle is always centered giving perfect balance and “ее!” 
so essential to accuracy. 


[UFAIN Telescoping Gages and 


Measurements down to one Each gage has its own handle sized in 

thousandth inch or less are taken direct proportion to its plunger range, 

from the gage with a Micrometer. assuring perfect balance found in no 
similar gage. 


Available individually or in sets 
packed in a durable leatherette і 
case. Range } to 6 inches. 7 


Write Dept. RE for 
| fascinating booklet, 
_ "The Amazing Story 
. ef Measurement." En- 
_ close 10c (no stamps) 

to cover handling 
= end mailing. 


THE [UFKIN ЮЛЕ (70. 


Saginaw, Michigan • New York City - Windsor, Canada 


Take Quick, Accurate 
Inside Measurements 


From 1/8 to 6 inches With These Two Lufkin Tools 


@ Skilled mechanics everywhere are finding the Lufkin Tele- 
scoping Gage and the Lufkin Small Hole Gage essential companion 
tools in the well-fitted efficient tool kit. T'hey simplify the taking 
of difficult measurements, such as, measuring deep within the 
hub of a gear or small hole diameters where the use of an inside 


Notice these features which you will instantly recognize as impor- 


New Small Hole Gages 


Ideal companion tool for measuring 
small holes or slots below the 5% 
inch range of the Telescoping Gage. 
Simply insert ball end in hole— 
turn knurled knob until right “feel” 
is obtained — then measure ball end 
with Micrometer. Gages have ball 
ends flattened off close to center 
line which permits gaging shallow 
holes or grooves. Provision is also 
made whereby travel of the expand- 
ing cone is stopped at both the 
extreme open and closed limits 
of the gage preventing 
breakage. Available indi- 
vidually in four different 
sizes, or as a complete set 
with range of 4 to 14 inch. 


QU [UFKIN 


PRECISION TOOLS * TAPES • RULES 
FROM YOUR DISTRIBUTOR 


Railroads all over the 
country report the same 
service from GRID Unit 
Heaters, whether in- 
stalled for round houses, 
shops, store rooms, wash 
rooms, offices, etc. (as illustrated by 
above reproductions of letters received 
from railroads who have installed and 
used GRID Unit Heaters . . . many of 
them for as long as fourteen heating 
seasons). These reports are possible 
because: 

GRID Unit Heaters are designed and 
made to eliminate maintenance . . . 
GRID heating sections are ONE piece 
construction high test cast iron—the 
metal for permanency.-In GRID con- 
denser "'fin" sections there are no 
soldered, brazed, welded or expanded 
connections to become loose or de- 
velop leaks, breakdowns . . . no elec- 
trolysis to cause corrosion, breakdowns, leaks or 
heating failures, because there are no dissimilar 
metals used in GRID construction . . . GRID IS 
MAINTENANCE-FREE. 


SAVES FUEL COST TOO! 

GRID Unit Heaters are designed to save fuel cost, 
because they provide heat where it is most needed 
—to the working zone. They eliminate stratifica- 
tion of warm air at ceiling level . . . GRID Unit 
Heaters are designed for low outlet temperatures 
er greater air delivery to the floor line—not the 
ceiling. 

Investigate the GRID system of diesel house heat- 
ing. It's new and proved for this different service! 


Write today for the complete GRID story—CUH- 
849-RM, capacity tables and engineering data. 


D. J. MURRAY MANUFACTURING CO. 


WAUSAU - WISCONSIN 
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and Buffalo are abolished and changed 
to assistant master mechanics, also re- 
porting to master mechanics at Albany 
and Buffalo, respectively. 

Headquarters of the master mechanic 
on the Boston & Albany have been 
changed from Springfield, Mass., to Bos- 
ton, Mass, with jurisdiction of this of- 
fice extending over both locomotive and 
car departments, except at Hudson, 
which is now under jurisdiction of the 
master mechanic at Albany, as noted 
above. The position of division general 
car foreman of the B. & A. has been 
abolished. 

The jurisdiction of the master me- 
chanic at Avis, Pa. and the division 
general car foreman at New York (Mott 
Haven) will remain unchanged, except 
that the master mechanic at Albany has 
assumed supervision of the car depart. 
ment at Chatham, as noted above. 


D. M. Woop, Diesel superintendent, of 
the Seaboard Air Line has had his head- 
quarters changed from Jacksonville, Fla., 
to Norfolk, Va., where he will report to 
the chief mechanical officer. 


Georce Е. BACHMAN, master mechanic 
of the Delaware, Lackawanna & Western 
at Buffalo, N. Y. has been appointed 
superintendent of Diesel locomotive main- 
tenance at Scranton, Pa. 


PauL Е. Gieskinc, who has been ap- 
pointed superintendent Diesel equipment 
of the Denver & Rio Grande Western at 
Denver, Colo., as announced in the June 
issue, was born on May 13, 1911, at 
Denver. He completed high school in 
1927 and on February 17, 1930, became 
a machinist apprentice in the employ of 
the D. & R. G. W. at Denver. He com- 
pleted his apprenticeship on July 17, 
1936, and until November 12, 1937, 
served as a machinist at Denver; at 
Grand Junction, Colo.; and with the 
Hessell Iron Works at Colorado Springs, 
Colo. He returned to the D. & R. G. W. 
as a machinist inspector at the Baldwin 
Locomotive Works on October 13, 1937. 
He became lubrication inspector for the 
D. & R. G. W. system on May 14, 1938; 
Diesel supervisor, system, on February 1, 
1942; assistant master mechanic, Pueblo 
division, on September 1, 1943; master 
mechanic, Grand Junction division, on 
January 1l, 1944, and superintendent 
Diesel equipment on April 1, 1949. 


Master Mechanics 
And Road Foremen 


P. К. COLYER, assistant road foreman of 
engines of the Chesapeake & Ohio at 
Stevens, Ky., has been promoted to the 
position of road foreman of engines, with 
headquarters at Stevens. 


І. Н. BoorH, general enginehouse fore- 
man of the Chesapeake & Ohio, has 
been appointed master mechanic of the 
Chicago division of the road, with head- 
quarters at Peru, Ind. 


Joun W. RowLEY, assistant master 
mechanic of the Toronto, Hamilton & 
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Buffalo, has been appointed master me- 
chanic, with headquarters as before at 
Hamilton, Ont. The position of assistant 
master mechanic has been abolished. 


Rav B. CoBEAN has been appointed 
road foreman of engines of the South. 
ern, with headquarters at Danville, Va. 


J. G. CARLTON, master mechanic o! 
the Seaboard Air Line at Hamlet, №. C., 
has been appointed master mechanic oí 
the North Florida division of the road. 
with headquarters at Jacksonville, Fla. 


Е. J. Smitu, enginehouse foreman of 
the Atlantic Coast Line at Waycross, Ga.. 
has been appointed acting master me- 
chanic, with headquarters at Waycross 
and jurisdiction over the Waycross and 
Ocala districts. 


Car Department 


Grorce W. DirMORE, superintendent of 
car equipment of the Delaware & Hud- 
son at Albany, N. Y., has retired. Mr. 
Ditmore was born at Jermyn, Pa., on 
February 17, 1878. He entered the sern- 
ice of the D. & Н. on June 1, 1897, as a 
car inspector. From March, 1902, to De- 
cember, 1913, he was, successively, inter- 
change inspector at Scranton, Pa., and 
foreman car inspectors and repairers а! 
Scranton, Pa., Buttonwood, and Wilkes- 
Barre. In December, 1913, he became 
shop foreman at Carbondale, Pa.; in 
1917, division car foreman, Pennsylvania 
division; in November, 1918, assistant 
master car builder at Colonie, М. Y., and 
on January, 1919, master car builder. 
Mr. Ditmore was appointed superintend- 
ent of car equipment on March 1, 1944. 


Shop and 
Enginehouse 


J. C. SurrH, master mechanic of the 
Chesapeake & Ohio at Peru, Ind., has 
been appointed assistant shop superin- 
tendent, with headquarters at Hunting- 
ton, W. Va. 


J. L. Savace, assistant shop superin- 
tendent at the Huntington, W. Va., shops. 
of the Chesapeake & Ohio, has been ap- 
pointed shop superintendent of the 
Huntington shops. 


V. Н. DuwronRp, general master boiler- 
maker of the Seaboard Air Line at Nor- 
folk, Va., has retired after 51 years of 
active service. 


L. B. ALEXANDER, assistant shop super- 
intendent, locomotive department of the 
Seaboard Air Line at Jacksonville, Fla.. 
has been appointed shop superintenden’. 
locomotive department, at Jacksonville. 

К. L. Lynn has been appointed assist- 
ant shop superintendent, locomotive d- 
partment, of the Seaboard Air Line, wi:* 
headquarters at Jacksonville, Fla. 


Н. W. Haywarp, shop engineer of the 
Canadian Pacific at the Angus shops. 
Montreal, Que., has been appointed t- 
the new position of engineer of standards 
and methods, with system-wide jurisdic 
tion over standards and methods for mais- 
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... тоге than a 
top quality Unitcastings—all alike! 


Аз an important part of a car-loading device, these Stanchion 
Brackets required unusual resourcefulness to net top quality 
results. Two important factors—low cost, plus maximum 
strength in a limited section made the production problem 
difficult. How we solved it is a trade 
secret, but the final tabulation 
proved Unitcastings right for the job 
.. 265,386 pieces, all alike, accepted 


witbout one rejection! 
Unitcast will welcome the 

opportunity to provide a "cast 

steel" answer for your parts prob- 


lem, too. Write or call today! 
Unitcast Corporation, Steel Casting 
Division, Toledo 9, Ohio. In 


Canada: Canadian-Unitcast Steel, QU ALITY STEEL CASTINGS 


Ltd., Sherbrooke, Quebec. 


| 
A COMPLETELY NEW BRAKE BEAM 


FOR LOWER FREICHT CAR 


MAINTENANCE COSTS! | 


“BUFFALO” 


RUSLOCK 


The removable "'slip-off" brake head on the Truslock Brake Beam is off and on again as easily as a 


brake shoe. Мо more costly rebuilding of brake beams due to worn heads. Interchangeable 
with all standard hangered brake beams. 


BUFFALO BRAKE BEAM CO. 


NEW YORK BUFFALO HAMILTON, ONT. 
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LOWERS COST 
OF MILLING 
SIDE RODS 


Profile milling the end of locomotive side rod, 
the low cost automatic way—on a CINCINNATI 
Vertical Hydro-Tel. 


One way to take a short cut in arriving at lower costs is illus- 

trated here. The entire profile of locomotive side rods is milled 
in one round-trip cut on a CINCINNATI 36" Vertical Hydro-Tel 
Milling Machine equipped for 360 degree automatic profiling. 
It's not necessary for the operator to pay close attention to the 
cutting action, nor to make a drawing on the part; the profiling 
unit takes over this work. It automatically follows the profile of 
templates ... straight sections, angles, arcs, and curves that re- 
verse; internal or external...all the way around the part. These 
Hydro-Tel Millers efficiently handle a variety of milling opera- 
tions on heavy work; can be equipped for diesinking and/or 


automatic profiling. 50 hp spindle drive, 24 spindle 


A Conventional setup for external and inter- | 
nal profile milling operations on connecting 
rods, links, valve gear rods, etc. 


CINCINNATI 36" Vertical Hydro-Tel Milling , P 
Machine. Brief specifications may be found b р. < гсм мат 
: — > 


speeds up to 1400 rpm. Write for more information. 


in the latest issue of Sweet's. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U. S. A. 


MILLING MACHINES . BROACHING MACHINES Ы CUTTER SHARPENING MACHINES 
FLAME HARDENING MACHINES © OPTICAL PROJECTION PROFILE GRINDERS e CUTTING FLUID 
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BUDD RAIL DIESEL CAR 


Stainless car with two power plants and torque converter 
transmission weighs 112,800 Ib. — top speed is 83 m.p.h. 


i айй... 


Ох Monday, September 19, at Chicago, the Budd 


unit control, by a single operator in a vestibule cab | 
ompany introduced its modern version of the rail at either end, and is intended for full-scale service on | 
car—a self-propelled stainless-steel unit powered by branch lines, for supplementary main-line service, 
) two 275-hp. Diesel engines with an hydraulic torque- and for commuter service, 
P converter transmission, The engines were built by he rail-motor cars built following World War ] 
the etroit Diese] Engine Division of General Motors were largely deve oped as a means of reducing losses 
n € torque-converter transmission by the Allison 1 


tive service as far аз Passenger comfort and speed 
car body, This 18 an outgrowth of a wartime develop- are concerned on an economical basis by not en- 
, Ment which was used for the Propulsion of heavy croaching on potential revenue space and by care in 
| tanks, design to simplify maintenance, It is conceived to 
. The car is 95 ft. long, coupled, and because there oller a means of restoring some Part of the loca] 
's no encroachment of the power plant on the space business which competing agencies took away from 
Within the body, it has comfortably spaced seats for the rails during the 1920's and since. 
Passengers, with a toilet and electrical locker at ee types of interior arrangement will be avail- 
each end, Tt weighs 112,800 Ib ready to run. It is able. One, the type alr 
designed for 


eady built, is a passenger car 
the builder designates 
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RDC-1. Another will provide a 17-ft. baggage com- 
partment and seats for 71. The third will have a 15- 
ft. railway-mail-service compartment in addition to 
the 17-ft. baggage compartment and will seat 49. 
These will be designated RDC-2 and RDC-7, respec- 
tively. 

The car body is a stainless-steel structure, fabri- 
cated by the Budd Shotweld process. Unlike earlier 
Budd-built cars, the sides of this unit are girders, of 
which corrugated.side sheets form the webs and to 
which are attached the outside fluted stainless-steel 
surface. The car is designed to meet fully the strength 
specifications of the A.A.R. The center of gravity is 
52.6 in. above the rail, an effect which is due in part 
to the location of the engines, transmissions and fuel 
tanks below the car floor. 

The seats were especially designed. They are the 
walkover type, are comfortable in shape, and are low 
enough not to need footrests. This gives an unusually 
high space under the seat which adds to the leg room. 
Lighting is by fluorescent units in the center of the 
ceiling and lens type incandescent reading lights which 
are on the underside of the luggage racks over the 
seats. 


The Power Plant 


During the war there was a large demand for me- 
dium size Diesel engines for use in armored tanks, 
small boats and landing craft for various branches of 
the military services. Because Diesel engines of the 
sizes needed were not available, it was necessary to 
utilize multiple-engine power plants. These were so 
successful that they have been continued in many 
commercial applications since the war. After the war 
the Detroit Diesel Engine Division of General Motors 
undertook the development of a larger engine than 
that available during the war. This is the 275-hp. 
engine in use in the new Budd car. 

There are a number of reasons for the selection of 
the 275-hp., two-cycle Diesel engine manufactured by 
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The entire interior of 
the car is available as 
revenue space — This 
view shows the bulk- 
head through which the 
water and exhaust pip- 
ing passes to the roof 


the Detroit Diesel Engine Division for this service. It 
would have been impossible to employ one engine of 
the necessary capacity which could have been placed 
under the car without encroaching upon revenue 
space. Each engine can be placed adjacent to the 
axle which it drives, simplifying the mechanical con- 
nection between engine and driven axle. Each engine, 
being smaller in size and lighter in weight than a 
single power plant, is less difficult to remove for 
maintenance. The two-engine installation gives great- 
er reliability than would be the case if only a single- 
power plant were used. 

These engines are two-cycle, with the cylinders in- 
clined 20 deg. from the horizontal. There are six 
cylinders in line producing 275 hp. at a governor 
speed of 1,800 r.p.m. Each engine is supported at 
three points on rubber mounts and is enclosed in a 
demountable aluminum box, on the outside of which 
Neoprene has been applied as a sound deadener. 

The torque-converter transmission was selected for 
its saving of several tons in weight, as well as for its 
effect on cost of the car. The Allison converter is 
essentially a combination converter and fluid coup- 
ling, with a lock-up clutch for direct drive so that the 
torque converter is used during acceleration periods 
only. 

Reversing is accomplished by means of two sets of 
constant-mesh helical gears, one or the other of which 
is engaged to an extension of the engine shaft by an 
hydraulically actuated clutch to suit the direction of 
car movement desired. 

The engine-cooling radiators are installed on the 
roof of the car and are connected by piping to insu- 
lated water tanks under the car. The exhaust-pipe and 
water connections from each engine are housed in 
ducts which form a partial bulkhead near the middle 
of the car. The water from the engine passes first 
through a storage tank under the car. This would 
normally be the water circuit during winter weather. 
When additional cooling is required, thermostats 


open pipes which bypass the storage tank and lead 
through the radiators. When the water temperature 


PARTIAL LIST OF MATERIALS AND EQUIPMENT 
ON THE BUDD DIESEL RAIL CAR 


Steel castings ..............- Pennsylvania Electric Steel Casting Co., 
Harrisburg, Pa. 

End underframe, truck frame.. Youngstown Steel Car Corp., Niles, Ohio 

Truck forgings and I-beam 


equaliser 22:5 e yr s Canton Drop Forging & Manufacturing Co., 
Canton, Ohio 
Truck springs .............. Union Spring & Manufacturing Co., New 


Kensington, Pa. 
Shock absorbers—bolsters .... Monroe Auto Equipment Co., Monroe, Mich. 


Anti-wheel slide device; disc 


brakes .. Saisie eS ... Budd Co., Philadelphia, Pa. 
Coupler and yoke ............ National Malleable & Steel Castings Co., 
Cleveland, Ohio 
Draft gear. соел Waugh Equipment Co., New York 


SKF Industries, Philadelphia, Pa. 

Hand Brakes 2x dns National Brake Co., New York 

Air brake system ..... ..New York Air Brake Co., New York 

Air-brake compressors ...... Westinghouse Air Brake Company, Wil. 
merding, Pa. 


Journal bearings ...... 


Insulation and sound dead- 


LOI QNT T. Gustin-Bacon Manufacturing Co., Kansas 
City, Mo. 
Diesel engines ............... Detroit Diesel Engine Div., General Motors 
Corp., Detroit, Mich. 
Torque converter ......... ... Allison. Div., General Motors Corp., Indian- 


apolis, Ind. 
Axle drive unit; generator 
С vor iSe EA wae Я Spicer Manufacturing Div., Dana Corp., 
Toledo, Ohio 
Engine controllers; cooling 
and ventilating fans ....... Westinghouse Electric Corp., Pittsburgh, Pa. 
Radiators .......... TE Harrison Radiator Div., General Motors 
Corp., Lockport, N. Y. 
Burgess-Manning Co., Libertyville, Ill. 
Electric Storage Battery Co., Philadelphia, 
Pa. 


Electric generator and соп- 
trols; ceiling light fixtures.. Safety Car Heating & Lighting Co., New 


York 

Electric wire and cable ..... General Electric Co., Schenectady, N. Y. 

Air conditioning ............. Frigidaire Div., General Motors Corp., Day- 
ton, Ohio 

Air distributors ............. Anemostat Corp. of America, New York 

Ais filter ....: Air Maze Corp., Cleveland, Ohio 

Als. grilles. «52. can e vet Barber-Colman Co., Rockford, lll. 

Heating system and acces- 

Pul DE NETTO Vapor Heating Corp., Chicago 


Drop sash, parcel racks .. Adams *& Westlake Co., Elkhart, Ind. 
Window glass ...........--4. Pittsburgh Plate Glass Co., Pittsburgh, Pa. 


Panels and doors ........... Haskelite Manufacturing Corp., Grand Rapids, 
Mich. 
Vestibule flooring .........../ Alan Wood Steel Co., Conshohocken, Pa. 


Floor covering—plastic tile .. Johns-Manville, New York 

Coach seats . Heywood- Wakefield Co., Gardner, Mass 
Hoppers -.Duner Co., Chicago 

Lavatories .. Crane Co., Chicago 


P 


rises above 160 deg., the cooling-fan motors on the 
roof are automatically started by thermostatically 
controlled. electric circuits. These fans cycle on and 
off under the control of the water temperature. Tests 
indicate that the heat-transfer capacity of he cooling 
sysem is adequate for the highest atmospheric tem- 
peratures. 

Heat exchangers for the torque-converter fluid and 
lubricating oil form an integral. part of the power 
plant. The pump which circulates the engine-cooling 
water delivers it from the storage tank or radiators, 
first to the torque-converter heat exchanger, then to 
the lubricating-oil heat exchanger, and then to the 
engine-water jacket. 


Controls 


An operator's station is located at the right-hand 
side of the vestibule at each end of the car. There is 
a master controller, the engineman's brake valve, a 
bell-operating valve, whistle cord, an electric heater, 
a windshield wiper and defroster. The master con- 
trol box has two handles. The one at the left has 
three positions—one for forward movement of the 
car, a middle neutral or off position, and a reverse- 
movement position. The right-hand handle has five 
positions. These are off, idle, second, third and 
fourth. The latter three operating positions repre- 
sent one third, two thirds, and full crankshaft torque. 
The electric control circuits are interlocked so that 
the power-control lever cannot be removed from the 
off position until the direction handle has been set 
either in the forward or reverse position. 

The torque-converter operates during acceleration 
up to a designated speed at which point the transmis- 
sion automatically locks into direct drive. When de- 
celerating, the direct drive clutch is automatically re- 
leased and the torque-converter restored to operation. 

A foot-operated deadman’s control, lighting 
switches and folding seat complete the equipment 
at the operating stand. With the control and brake- 
valve handles removed from the master control box 


The trucks have lightweight welded frames and Budd disc brakes ' 
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The operator's station in the vestibule 


and the seat folded down, the controls can be en- 
closed by swinging the door which closes the end of 
the vestibule around 180 deg. 

Each engine is started and stopped from the ground 
by push-button switches mounted on the side of the 
engine inside the housing. 

Provision is made for automatic protection of the 
engine against overspeed, overheat, or loss of lubrica- 
tion. The pilot switches for these functions are con- 
nected in parallel, the closing of any one of which 
closes the engine inlet damper, cutting off the air 
supply, stopping the engine and releasing the trans- 
mission clutch. In the case of engine or transmission 
difficulty while the car is running, manual declutching 
and idling is effected by a disconnect and shutdown 
switch in each electric locker for control of the en- 
gine at the end of the car only. 


Electrical Equipment—Heating 


Electric power equipment consists of two 64-volt 
10-kw. generators, one of which is a part of each 
power plant. Batteries of 284 amp.-hr. capacity are 
carried in a stainless-steel box under the floor. 

The car is air-conditioned by a seven-ton-capacity 
Frigidaire electro-mechanical system. Fresh air is 
taken in through screened openings at the side of the 
roof on each side at one end of the car. This passes 
through ducts to the plenum chamber. Recirculated 
air also enters the plenum chamber from the coach 
section. There are nine Anemostats through which 
the air enters the coach from the duct behind the ceil- 
ing over the aisle. 

The passenger compartments are heated by hot 
water circulated through finned radiator pipes at the 
usual location at the floor along the sides of the car. 
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The water is drawn from the engine-cooling system 
and the car-heating radiators essentially take the 
place of the engine-cooling radiators during cold 
weather. Overhead heat is also supplied to the plenum 
chamber of the air circulating system from the same 
source. The water is circulated by thermostatically 
controlled pumps, that for the floor heat being con- 
nected with the engine-cooling system of one power 
plant and that for the overhead heat with the engine- 
cooling system of the other power plant. 

To prevent freezing during standby periods in cold 
weather live steam from a yard line is fed to the cool- 
ing-water sump tank of each power plant through 
thermostatiscally operated valves. This maintains the 
temperature of the water in the tanks at 150 deg. F. 

An overhead-mounted stainless-steel tank with a 
capacity of 75 gal. supplies water for wash bowls and 
toilets. 


Trucks and Brakes 


The four-wheel drop equalizer trucks are of spe- 
cial lightweight construction. The frames are built 
by up welding and have tubular side rails. The 
equalizers are forged J-beam sections, coil springs 
are used under the equalizers and swing bolsters and 
the bolsters are aligned by longitudinal rubber-insu- 
lated anchor rods. The trucks have a wheel base of 
8 ft. 6 in., 33-in. wheels and SKF roller bearings for 
5%-in. by 10-in. journals. 

Each engine torque converter is connected to the 
inside axle of the adjacent truck through universals 
to a spline driving shaft and a Spicer drive assembly. 
The drive has a spiral bevel gear driving a ring gear 
incorporating a splined quill drive to the axle. A 
torque arm, which compensates for lateral motion of 
the axle, is resiliently connected to the truck transom. 

The trucks are equipped with the Budd disc brake, 
Model CF, operated by New York HSC type air brakes 
with the D22 control valve. Two cast-iron discs are 
employed per axle, against the sides of which operate 
the asbestos-composition lining of the shoes. The 
shoes are applied against the discs by tongs, the long 
arms of which are forced apart by the pressure in 
the brake cylinder. During the test runs service stops 
were made without sand from 85 m.p.h. at a decel- 
eration of 2.8 m.p.h. per sec. Emergency stops were 
made at 314 m.p.h. per sec. 

For brakes operating at these high rates of re- 
tardation an anti-wheel slide device is essential. The 
Budd Rolokron system is applied on both trucks. This 
consists of the Rolokron, which is mounted on a 
journal box of each axle, and a control box to which 
are connected the circuits from the Rolokrons. These 
are inertia devices which operate under the action of 
an excessive rate of deceleration of the wheels to close 
contacts which operate an electric solenoid valve in 
the control box to release air from the brake cylinder 
and, under control of a time relay, to reopen the 
circuit and reapply air to the brake cylinder after 
about one second. 

Under the control of the Rolokron sand is auto- 
matically applied to the rail. when emergency appli- 
cations of the brakes are made. This is applied to 
the leading wheels of both trucks, depending upon 


the direction of operation. When a single pair of 
wheels decelerates, sand is automatically applied in 
front of them. Sand boxes, each of 100 Ib. capacity, 
have been installed in the sides of the car between 
the interior wall lining and exterior sheating, one 
over each wheel. Access to these is through spring- 
loaded watertight covers in the sides of the car just 


below the belt rail. 


Power-Plant Maintenance 


One of the outstanding features of the power-plant 
installations is the simplicity of the attachment to the 
car body. Each power plant, consisting of the Diesel 
engine and transmission, a 10-kw. electric generator. 
and oil coolers is supported from the car body on 
rubber in compression at three ponts. Two of these 
are bolted connections at the transmission end of the 
plant and the other, tongue-supported in a suspension 
yoke. 

It is not intended that more than minor adjust- 
ments and servicing are to be performed on the power 
plant while it is in place under the car. Whenever 
the engine and transmission need repair attentions. 
provision is made for removing the power plant 
from under the car and replacing it with another, 


Each power plant 
is removable as a 
unit—At the right 
the unit is on a 
special dolly ready 
to be rolled under 
the car—Below, the 
water connections 
have just been bro- 
ken preparatory to 
removal 


leaving the repair work to be done in a shop where 
all parts are accessible. 

For the removal and replacement of the power 
plant a pair of rails of tubular section, spaced by tie 
rods at each end, are placed transversely under the 
power plant. Pads welded under these tubes support 
the frame on the track rails. 

Running on the tubular rails is a dolly which sup- 
ports three jacks, two at one end and one at the 
other. After the spline shaft, water and electric con- 
nections to the power plant have been separated, the 
dolly is rolled under the power plant until the jacks 
are in place under the pads on its under side. The 
jacks are then raised to support the power plant, the 
supporting bolts are removed from the transmission 
end, and the yoke in which rests the tongue at the 
other end of the plant swung out of the way. The 
jacks are then lowered and the entire power plant 
rolled out from under the car where it can be picked 
up by crane for movement to the shop. Another 
plant can then be installed by the reverse process. 

Ап engine has been removed from under the car by 
four men in 20 min. Based on experience to date, 
it is anticipated that a power plant can be discon- 
nected, removed and replaced in an hour and a half. 


"uid. 
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New L. & N. Power 
heduces Operating Costs 


The Diesel pusher will be uncoupled at the top of the hill without stopping the train—It 
runs “backward” up the hill so that it will have better visibility returning light down the hill 


Acquisition of 2-8-4 units make it possible to retire 
9] obsolete steam locomotives and increase ratings 


Since the end of the war, the Louisville & Nashville 
has acquired new road freight steam power and 
Diesel pusher units that have made it possible to 
effect operating economies. The steam power consists 
of 22 heavy 2-8-4 freight locomotives, built by the 
Lima-Hamilton Corporation early this year. These 
22 new units have made it possible to retire 91 old 
steam locomotives. They have shown a fuel saving 
of 12 per cent over the next best steam freight loco- 
motives on the L. & N., and, in conjunction with a 
four-unit Electro Motive Diesel pusher, have in- 
creased the tonnage rating of coal trains over several 
principal divisions from 6,650 tons to 9,500 tons 
while helping to increase the system average gross 
ton miles per train hour by 18 per cent. This new 
steam and Diesel motive power, along with an in- 
crease of C.T.C. installation, cost some $7.6 million 
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and is expected to result in operating savings of about 
one million dollars per year. Another $475,000 is 
expected to be saved when 30 new Diesel switchers 
are put in service. 

These 2-8-4 locomotives are designated the M-1 
Class, and bring the total number of this class to 42. 
The first 20 locomotives of this class were built by 
the Baldwin Locomotive Works. Of 14 completed 
in the fall of 1942, 10 have been used continuously 
to date in heavy freight service, and four throughout 
a period of approximately 514 years ended May 1948. 
in both heavy freight and passenger service. The next 
lot of six were delivered in the third quarter of 1944. 
and have been used continuously in heavy freight 
service. 

These M-1 locomotives have been one of the prin- 
cipal factors in increasing the road’s train miles per 


e d 


train hour from 14.9 in 1942 to 16.5 in May, 1949, 
the increase in speed occurring at the same time that 
tonnages per train were increased. The 2-8-4's are 
used principally between Corbin, Ky., and DeCour- 
sey, a run of 185 mi., and between Neon, Ky., and 
DeCoursey, 276 mi. On this latter run the locomo- 
tives are serviced at Ravenna, about half way en 
route, while the train is being switched and inspected. 
The М-1° are also used between Loyall, Ky., and 
Corbin, 67 mi., when they are not needed on the first 
two runs. 

The enginehouses required or used for these loco- 
motives are at the turning points, Corbin, DeCoursey 
and Neon, and at Ravenna where the locomotive is 
serviced during the layover of the train. 

The M-1’s have a tractive force including booster 
of 79,390 Ib. and are capable of handling a gross 
train weight of 9,950 tons at about 40 mi. per hr. 
On test with a dynamometer car they developed 4.503 
maximum drawbar horsepower at 42 m.p.h. They 
have 69-in. drivers, are roller bearing equipped 
throughout except on crankpins, and have one-piece 
bed frames with integral cylinders. The tenders carry 
25 tons of coal and 22,000 gal. of water. 


Availability High—Maintenance Low 


The M-1 class locomotives have high availability. 
with an average turning time for mechanical servic- 
ing requirements at the end of each trip of less than 
1% hours. Monthly inspection and boiler washes, 
and quarterly semi-annual inspections, are given in 
24 hours. Ап annual inspection and repairs takes 7 
days. They go 300,000 miles between Class 3 repairs. 
No Class 5 repairs are needed or extended to these 
locomotives. The 20-year-old 2-8-2's replaced by 
M-I's required 14 days for a Class 5 repair which in- 
cludes the annual, made only 180,000 mi. between 
Class 3 repairs, and required three Class 5 repairs 
between Class 3's. 

In February 1943, accurate records of operating 
costs were started on four of the Baldwin locomotives. 


INDIANA 


the 42 M-1 Class 2-8-4 


Principal runs to which 
locomotivesare assigned „жй. 


KENTU 


a 


TABLE I—COST OF OPERATING FOUR 2-8-4 STEAM 
LOCOMOTIVES OVER A 6 1/3 YEAR PERIOD* 


Locomorives 1960, 1961, 1962, 1963 x 
Cost per Mile 
per Locomotive 


Period 
1043 (11 Months, February-December). ves editae dA 0-38 


* Includes fuel, water, lubricants, supplies, engincbouse expense, and 


all repairs (Classified and otherwise). 
—————————————— 


TABLE II—MAINTENANCE DATA FOR FOUR 2-8-4 
LOCOMOTIVES BUILT IN 1942, FROM AGE OF SIX 


MONTHS TO JUNE 1, 1949 
Total repair cost....... MOL MR a tup 
$ 0.1212 


Total miles run... 
Cost per mile,..... isses nn 
* Includes cost of one Class 3 repairs to each locomotive, given at 


approximately 300,000 miles. 
———— —————————— 


TABLE III—COST DATA FOR DIESEL PUSHERS 


1919 INCLUSIVE 


Avcusr, 1918 ro May, 
Maintenance, fuel and Шшһзсайоп © сові: оул эЛЕ», ..$51,923.87 
'Total miles operated , T : 2 ue. 103, 1% 
А t mile i. oem ле 
verage cost per per uni ты Сора "m Tas 


Maintenance cost only.. 
Maintenance cost per mile (per unit). 


————————————MÓ 


TABLE IV—COAL CONSUMPTION IN LB. PER 


1,000 G.T.M. 

1948 1949 
January... xou RÀ SERERE 151 130 
February. 142 129 
March... 146 130 
April.... 128 118 
May... 124 109 
June..... 125 
July... . 120 
August. . 123 
September 121 
October....... 126 
November..... 128 
December. . 132 

138.2 123.2 
85 


Average (First. 5 months). 
Savings from sized-washed coal, per cent. 


To nn 


Evansville 
NS 


CKY 
Corbin 
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One of the group of 22 M-1's built by Lima-Hamilton which developed 4,503 drawbar horsepower at 42 m.p.h. 


Table I shows the average operating costs per mile 
from the time they were about six months old to the 
present. The costs listed in this table include all re- 
pairs, both running and classified, all enginehouse 
expense, fuel, water, lubricants and supplies. Table II 
gives the total accumulative maintenance cost of the 
same four locomotives over the same period. The 
average maintenance cost per mile was 12.12 cents 
during the 614 year period. The four locomotives 
underwent one Class 3 repair during this interval at 
an average cost of a little over $7,000 each, which is 
included in the total repair cost. 


Savings from Sized Coal 


Over and above the 12 per cent saving in fuel ef- 
fected by the M-I's over the 2-8-2’s when equivalent 
grades of fuel were burned, an additional saving of 
over 10 per cent in the coal bill has been made by 
using sized coal. This has resulted in a saving of over 
$1,000,000 a year on the railroad's fuel bill alone. 
The use of this sized and washed coal with all fines 
removed has also eliminated the stopping up of flues 
and the slagging of the flue sheets, and has reduced 
clinkering of the fire. By actual test the better coal 
was also shown to be capable of increasing the boiler 
evaporation by about 15 per cent. 

All coal used by the L. & N. now has a minimum 
size limit of 36 in. Most of it has a maximum size 
limit of 3 in. to prevent undue flaking and crushing. 
Coal from some areas is allowed to go as large as 
4 in., and in some cases even to 6 in., depending on 
the combination of various qualities and the avail- 
ability. 

The effect of changing over from 100 per cent con- 
sumption of run-of-mine coal in the beginning of 
1948 to the 100 per cent use of washed and sized 
coal in 1949 is shown in Table IV. The average for 
the first five months of 1948 was 138.2 lb. coal per 
1,000 gross ton miles. In 1949 the corresponding five 
months’ average was 123.2 lb., or a reduction of 10.85 
per cent. 
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Diesel Pusher Operation 


To permit a single 2-8-4 locomotive to handle 
9,500-ton trains over the entire run from Neon to 
DeCoursey, 276 miles, Diesel pusher service is em- 
ployed over Elkatawa Hill, which is about two-thirds 
of the way from Neon to Ravenna. Northbound this 
hill has a three-mile upgrade of 1.2 per cent; South- 
bound it has four miles of 1 per cent grade. A Diesel 
pusher locomotive consisting of four 1,500-hp. units. 
constantly available at the hill, is required to push all 
northbound loaded car trains and some southbound 
empty car trains over the grades. 

Five 1,500-hp. E.M.D. F-3 units (two А units and 
three B units) are assigned to this service as it is 
necessary to exchange, each week, one unit and send 
it to Ravenna engine terminal for monthly inspection 
and maintenance, there being no maintenance facili- 
ties at Elkatawa Hill. 

While the primary purpose of the Diesel pushers is 
to help the 2-8-4's up the 1.2 per cent grade with a 
train of loaded cars, they are also used on some south- 
bound trains of empty cars. Normally a 2-8-4 on a 
southbound train handles 115 empties unassisted up 
the 1 per cent grade. As the 115-car trains of empties 
are not quite sufficient to balance the trains of loaded 
cars going in the opposite direction where an equal 
number of trains are to be run each way, some of the 
southbound trains of empties carry 140 cars. When 
140 cars are run in one train, the Diesel pusher assists 
the road locomotive up the 1 per cent southbound 
grade. 

Before the 2-8-4’s were assigned to the run over 
Elkatawa Hill, three Diesel units were used to help 
the 2-8-2 and its 6,650-ton train up the northbound 
grade. 


Pushers Uncoupled Without Stopping 


Two operating practices were developed by the L. & 
N. to improve the Diesel-pusher operation. With the 
first one an emergency application of air by either 


—-— 


locomotive automatically cuts off the power of the 
Diesel pusher. The second development is that the 
pushers are uncoupled at the top of the hill without 
having to stop the train. 

The equipment used for uncoupling while in mo- 
tion consists of two long rods which fit in a special 
rack of the caboose of the train being pushed. The 
first rod shuts off the angle cock on the caboose 
immediately prior to uncoupling. The second rod has 
a chain on the top leading to the caboose platform 
and contacts a piece of iron clamped on the train 
line. Pulling up on the chain breaks the train line 
connection without damage. The conductor can also 
close the locomotive angle cock by the same rod that 
is used to shut the caboose cock. 

When starting a train up the Elkatawa grade, cur- 
vature prevents the engineman on the Diesel pusher 
from seeing the steam locomotive on the head end. 
To overcome this difficulty several switches and ordi- 
nary light bulbs were installed along the right-of- 
way. When the steam locomotive engineman is ready 
to start, the throttle is opened wide and at the same 
time the nearest switch is thrown lighting up a bulb 
near the Diesel. The steam locomotive throttle is left 
wide open until the Diesel is ready to start. 


Other Helper Service 


Helper service employed at other points is best illus- 
trated by following an average run of a typical train 
from Neon to DeCoursey and from Corbin to De- 
Coursey. An M.1 leaving Neon with 9,500 tons runs 
the 153 miles to Ravenna unassisted except for the 


Diesel pusher help over Elkatawa Hill. Two М-1°з are 
used for the 27-mi. run from Ravenna to Winchester. 
The limiting grade is 0.4 per cent compensated, with 
one continuous section of 0.4 per cent grade 15 miles 
long. The M-1 pusher is cut off at Winchester with- 
out stopping the train in the same manner that the 
Diesel pusher is cut off at the top of Elkatawa Hill. 
The 93 miles from Winchester to DeCoursey is oper- 
ated with a single 2-8-4 handling the 9,500-ton train. 

On the second major run to which the М-1° are 
assigned, two leave Corbin with 8,300 tons. At Ford, 
Ky., 80 miles from Corbin, a third M-1 is added to 
the train to push it up the heavy grade to Winches- 
ter. From Winchester to DeCoursey a single M-1 
handles the 8,300-ton train. Normally the 8,300-ton 
train is continued through to DeCoursey without fill- 
ing out to the 9,500 tons which the M-1 handles on 
trains from the other division into Winchester. Actn- 
ally, on test, the locomotives have shown sufficient 
capacity to handle well over 9,500 tons. On one par- 
ticular test, 11,056 tons were moved from Winchester 
to DeCoursey in 3 hours 16 minutes, making two 
stops. The locomotive was worked at capacity only 
when starting. 

If M-I's are available beyond requirements on the 
two runs just described, they are used between Cor- 
bin and Loyall, a run of 67 miles. On this division 
one M-1 handles 8,300 tons out of Loyall as far as 


· Emanuel, Ky., a run of 57 miles. Up a three-mile 


hill westward out of Emanuel, a 2-8-2 pusher is used. 
The M-1 handles the train the remaining distance to 
Corbin unassisted. 


The maintenance cost, including classified repairs, for the four of these Baldwin- 
built locomotives averaged 12.12 cents per mile during a 6-1/3-year period 
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Modernizing the 
Steam Locomotive 


Iligher pressures call for water-tube boilers and uniflow cylinders 


on steam turbines — À fresh approach to the selection of auxiliaries 


T клчроктАтток is vital both in peace and war, 
yet we are converting more and more railroad motive 
power to liquid fuel. By doing this we are putting 
more and more eggs in one basket. In a national 
emergency we need all the liquid fuel we can get for 
army, navy, and air force. Aircraft, in particular, 
require the highest grades of fuel and no reasonable 
substitutes are yet available. However, our railroad 
transportation system is more flexible from a fuel 
standpoint since steam locomotives can readily use 
coal, a mineral fuel, which, according to the best 
authorities, is available at the present rate of con- 
sumption for hundreds of years to come. 

Why, then, is it not worth time and effort to keep 
our railroads coal burning to relieve? 

One answer is to convert coal to liquid fuel by 
processes such as the hydrogenation of coal. This is 
entirely feasible and, at the present time, several test 
plants are in operation and under consideration, but 
their initial cost is very high and, in emergencies, 
their whole output would have to be reserved for the 
military. Also, such plants would have to be large to 
make them economically feasible; hence, they would 
be few in number and not too well dispersed. There- 
fore, it would not be too difficult to put them out of 
operation. 

The preferable alternative is to use the coal in its 


natural state. If it is agreed that this would be prefer- . 


able, the problem is to make the steam locomotive 
attractive to the railroads. 

Recently the New York Central conducted the first 
full-scale comparative tests between the steam loco- 
motive and the Diesel. They used half modern steam 
locomotives and half Diesels over the same routes, 
giving both types adequate maintenance and service 
facilities. The results were interesting because there 
was not the wide difference in operating costs that 
some people would have you believe existed. The 
final cost of operation figures quoted by P. W. Kiefer, 
chief engineer equipment, New York Central System, 
show that a 6,000-hp. reciprocating steam locomo- 
tive costs less to operate per mile per year than a 
6,000-hp. Diesel. 

At this point many arguments could readily get 


* Mr. O'Connor is an engineer engaged in steam powerplant design on 
the Pacific Coast. 
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By Chadwell O'Connor* 


off to a good start both for pro's and con's, but the 
one point that can honestly be made is the favorable 
position steam locomotion is in as compared to Diesel 
because it can be improved as much as 100 per cent, 
whereas Diesel is just about at its peak. 

From Mr. Kiefer's figures, it is evident that the 
steam locomotive could compete favorably with little 
increase in overall efficiency. Can this be done with- 
out costly experimenting? 


Increasing Steam Efficiency 


Until the advent of the Diesel neither railroads 
nor locomotive manufacturers had sufficient incentive 
to break away from conventional designs with a view 
toward increasing efficiency, but, today, with the 
stiff competition of Diesel engines and the high cost 
of fuels, the need for a new approach to the problem 
is imperative. 

In the field of electric power generation, steam 
is still undisputedly the most economical prime mover 
in sizes over about 8,000 kw. and on board ships of 
about 5,000 hp. and larger. These power plants con- 
sume only about 6 to 8 lb. of steam per horsepower 
hour, yet the average locomotive requires 20 lb. or 
better of steam per horsepower hour. The best is 
about 15 lb., three times as much as other power 
plants. 

Why is there such a discrepancy? 

The first and most obvious answer is condensing 
vs. noncondensing. This accounts for a fair share 
of the difference in efficiencies, but by no means is the 
ratio 3 to 1. In fact it accounts for only about 25 to 
50 per cent of the difference. From this it is apparent 
that efficiencies could be increased 100 per cent over 
present-day practice, thus cutting fuel consumption 
in half, reducing necessary boiler capacity by one 
half and, last but not least, reducing water consump- 
tion by one half. How can this be done? 

The present-day locomotive is a highly efficient 
engine considering the limitations presently imposed 
on it. Therefore, it is necessary to lift or circumvent 
these limitations. 

To increase the efficiency of the steam locomotive 


to emulate steam power-plant practice, it is necessary 
to increase the temperature and pressure of the steam 
to the engine, decrease exhaust pressures, utilize the 
steam to better advantage, increase feedwater tem- 
peratures without decreasing heat available for work, 
and decrease steam used in auxiliaries which is very 
high and a dead loss on present locomotives. 


Steam Pressure 


Steam pressures cannot be increased by any ap- 
preciable amount over current practice with the fire- 
tube boiler. The water-tube type boiler, however, is 
giving excellent service in power plants and on board 
ship at pressures from 600 lb. per sq. in. to well over 
1.250 Ib. per sq. in. 

A fire-tube type locomotive boiler has been pro- 
posed for high pressures, using a water-tube firebox 
and throat, thus eliminating staybolt surfaces. Al- 
though it is a step in the right direction, it represents 
unnecessary compromises with good water-tube prac- 
tice, such as allowing the main drums to be exposed 
directly to the fire, and the use of bifurcated tubes, 
etc. The more satisfactory answer is a full-fledged 
water-tube boiler designed along the latest approved 
practices. 


Water-Tube Boilers 


There are four types of water-tube boilers: the 
flash boiler, the semi-flash boiler, the natural circula- 
tion boiler, and the forced-circulation boiler. 

The flash and semi-flash boilers are ideal in many 
respects, especially from a theoretical standpoint. 
However, they still present many problems not found 
in the conventional water-tube boiler. These have 
not been entirely solved. 

Natural circulation water-tube boilers have not 
been used on locomotives except experimentally. By 
the nature of their design they are rectangular and, 
hence, difficult to conform to standard locomotive 
limitations. Therefore, two things have to be done. 
First, more vertical space has to be made on the 
locomotive without impairing wheel arrangement, 
and, second, the height of a water-tube boiler de- 
creased. ; 

One possible solution to available height is taking a 
wheel arrangement similar to the Pennsylvania four- 
cylinder rigid-frame 4-4-4-4, or the Baltimore & Ohio 
4-4-4-4 rigid-frame èngines and separating the frame 
in the middle and tying the two sets of drivers to- 
gether by a third frame with a drop center which 
would support a water-tube boiler. This arrangement 
would have further advantages, such as better distri- 
bution of weight on the drivers, better flexibility on 
curves, and, in the case of the reciprocating engine, 
less reciprocating weight and more room for ash pans. 

This double articulated arrangement is used in 
‘the English colonies, except that they use a conven- 
tional boiler and do not utilize the space between 
the drivers, the boiler itself acting as the tie frame. 
An example is the general purpose Beyer-Garratt 
4-6-4 + 4-6-4 used on the Gwelo-Salisbury section of 
the Rhodesia main line. The new Chesapeake & Ohio 
turbo-electric locomotive also uses a somewhat sim- 
ilar articulated frame arrangement. 

When the height of a water-tube boiler is reduced, 


the convection or natural circulation is reduced for 
a given size unit, but, if suitable means of inducing 
or forcing circulation can be employed, not only can 
the difference be made up, but heat transfer rates 
can be increased several times. 

During the war an experimental high-pressure 
boiler of this type was developed which consistently 
produced 1 b.hp. from each square foot of heating 
surface with a thermal efficiency of 80 per cent.* 
The unit has all of the advantages of the conven- 
tional water-tube boiler plus high heat transfer rates. 
The firebox is between the upper and lower drums, 
further reducing the height of the unit and com- 
pletely enclosing the firebox with water tubes and 
water walls. 

In short, a forced-circulation steam generator of 
this type would fit the space limitations and allow 
pressures and temperatures to go as high as metal- 
lurgy will allow which at present is about 1,000 deg. 
and almost any pressure. However, in the interests of 
initial cost, standardization of equipment and low 
maintenance, 600 to 900 lb. per, sq. in. pressure and 
700 deg. F. for reciprocating engines and 950 deg. 
for turbines would be the most practical. 


Burner and Furnace 


It is in the burner and furnace that steam power 
has its greatest advantage—the ability to burn cheap 
fuels. But, it is here also that steam has some of its 
disadvantages—poor combustion efficiency because : 
of poor coal, improper handling, complicated equip- 
ment affected by cold weather, and uncontrolled draft, 
all of which affect adversely clean, economical oper- 
ation. Ash disposal also presents its problems. 

There is only one method of firing which elim- 
inates, or at least simplifies, the aforementioned prob- 
lems and that is pulverized coal firing. True, pul- 
verized coal adds a few problems of its own, but they 
have been solved for stationary water-tube boilers. 
More nearly approximating the locomotive applica- 
tion is the marine field. It was found that with the 
Clarke-Chapman system low-grade slack coals could 
be used. After extensive trial runs the system was 
pronounced a commercial success. The biggest single 
problem was slagging, but with water walls and 
proper furnace design the slag fell to the bottom 
where it was cooled by tubes on the bottom of the 
furnace floor and drawn off through a special door. 

Scotch marine boilers with their small fireboxes 
have successfully burned pulverized coal with fusion 
temperatures of the ash as low as 2,264 deg. F. So, 
with a flexible water-tube boiler design such as is 
available with forced circulation, a pulverized coal- 
burning locomotive which would be capable of burn- 
ing low grades of coal with the simplicity and avail- 
ability of oil burners is well withir our grasp. 

In view of the sometimes erratic supply of coal, 
the pulverized coal burners mentioned above can be 
built with an oil burner atomizer in the center which 
may be used as an alternate. 


Exhaust Pressure 


Better than 10 per cent thermal efficiency is lost 
by exhausting against 26 lb. per sq. in. as the stand- 


* Developed and patented by the author. 
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ard locomotive does to obtain a draft, as against 
exhausting at atmospheric pressure. With atmos- 
pheric exhaust the effective pressure is increased 
about 9 per cent, thus producing more horsepower 
for a given size engine. 

To replace the exhaust nozzle an induced draft fan 
similar to those used on board ship and in stationary 
power plants should be used. Such a fan can be con- 
trolled at will to suit combustion rates. The control 
should be made automatic to control the excess air 
to about 20 per cent. This would increase combustion 
efficiency substantially above present practice, reduce 
smoke to a negligible quantity, eliminate human ele- 
ment, and increase availability and utilization. 


Utilizing Steam 


А single-expansion reciprocating engine is out of 
the question for real efficiency as now used. It was 
abandoned over fifty years ago in favor of compound 
triple and quadruple expansion for all other services. 
However, all attempts to use them on rails have been 
futile for several reasons—high back pressure, low 
initial pressures, weight, cost of parts, and inflexibil- 
ity. There is, however, one type of engine which, 
today, can compete with the turbine and Diesel— 
namely, the uniflow engine. 

A uniflow engine gets full expansion in one cyl- 
inder and is more efficient than a quadruple ex- 
pansion engine. All control is through the valves so 
that the engine has an almost flat efficiency curve 
from 14 to % load. Poppet valves, currently used, 
will lend themselves to higher temperatures and pres- 
sures. 

For locomotives nothing could be better—high 
starting torque, with up to 90 per cent cut-off, which 
would be cut as soon as underway to 10 per cent or 
less, depending on the load. With this arrangement 
starting torques would be comparable to that of a 
Diesel, thermal efficiencies would be twice current re- 
ciprocating practice, wire-drawing would be mate- 
rially reduced, and valve driving gear would be sim- 
plified and lightened. 

The uniflow engine can utilize high pressures and 
greatly reduce cylinder condensation. Both Stumpf 
and Lentz have built uniflow engines that consumed 
only 5.6 lb. of steam per horsepower operating on 
about 450 lb. and 800 deg. to 900 deg. Correcting 
for noncondensing service, this would give about 8 
to 10 Ib. of steam per horsepower-hour or about one 
half the steam consumption of present-day steam 
locomotives. 

There are two major drawbacks to the reciprocat- 
ing engine. The steam temperature can not exceed 
about 800 deg. because lubricating oil breaks down 
beyond this temperature, and the multiplicity of 
moving parts. Steam turbines can operate continu- 
ously year in and year out at pressures above 1,000 
Ib. and up to 1,000 deg. К. with a corresponding in- 
crease in efficiency. They are essentially a vibration- 
less one-moving-part machine. By extracting steam 
from various stages of a turbine and heating feed- 
water with it, the steam has done work and at the 
same time returns B.t.u. for B.t.u. back to the boiler 
in the form of hotter feedwater which materially in- 
creases thermal efficiency. 
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John S. Newton, assistant manager of engineering, 
Steam Division, Westinghouse Electric Corporation, 
in an article on coal-burning steam-turbine locomo- 
tives,* shows steam consumptions of turbines at vari- 
ous horsepowers and pressures. His figures show that 
the steam consumption of a 4,000 to 5,000-hp. tur- 
bine-driven locomotive would be between 45,000 and 
55,000 lb. per hr. instead of the usual 100,000 or 
more required by the reciprocating locomotive. These 
steam rates are without extraction. With extraction, 
even lower rates are possible. 

Auxiliaries 

At boiler pressures of 600 Ib. or more, the standard 
locomotive амаг procedures are not necessarily 
applicable. The injector is out because of the high 
pressure and because of the feedwater heaters neces- 
sary for economical operation. Centrifugal pumps 
require high rotative speeds which dictate a steam 
turbine or electric drive. Unless the locomotive is 
turbo-electric, the electric drive would necessitate un- 
necessary complication. À small turbine drive is not 
very efficient and the efficiency of a centrifugal pump 
is also rather low over a wide range. However, a 
piston type displacement pump has high pumping 
efficiencies, can handle hot water close to the 
point, and turn at low speeds. To get variable flow 
to parallel steam flow, it is better to use a type of 
pump that has a variable stroke so that the driving 
motor can operate at constant speed. Several manu- 
facturers make this type of pump for ship board and 
power-plant use. It operates from zero to full capac- 
ity by a simple remote control device. It could be 
driven off the main engine or off a modern, simple, 
enclosed, pressure-lubricated, reciprocating steam en- 
gine operating against sufficient back pressure to 
utilize its exhaust for feedwater heating above 212 
deg., thus saving most of the heat in the steam used 
for driving the pump. 

The auxiliary feedwater pump should be simple. 
inexpensive, rugged, and foolproof. A direct-acting 
steam pump meets these conditions. There are several 
makes of pumps on the market which operate up to 
1,000 lb. on the water end and 250 lb. on the steam 
end which can readily be reduced from the boiler 
pressure. Since this pump operates only in an emer- 
gency, its relatively high steam consumption is unim- 
portant. 

Direct-acting steam-air compressors are relatively 
expensive, wasteful of steam and increase standby 
losses. If a standard type of compound air com- 
pressor, mass produced for industrial uses, were 
driven off the feedwater pump engine or by an elec- 
tric motor, much steam could be conserved and cost 
and maintenance reduced. 

Feedwater heating is important since it witally af- 
fects the overall thermal efficiency and quality of 
feedwater. 

The first stage of heating up to 212 deg. should be 
in a thoroughfare open spray type deaerating feed- 
water heater through which the exhaust steam from 
the main engine passes. Its advantages are the small 
space required, the fact that it is unaffected by mo- 
tion, ease of cleaning, ability to bring feedwater up 


* Railway Mechanical Engineer, May, 1948, page 239. 


to within 1 deg. F. of steam temperature, deposition 
of solids, and effective deaeration. The second stage 
heating would be, of necessity, an induction type 
closed heater receiving steam from all auxiliaries at a 
pressure sufficient to condense all the steam (about 
50 lb. per sq. in.). 

The remaining stages would be similar to the sec- 
ond stage, except that they would get steam from 
extraction points on the turbine if used. 

The usual flue gas type of air preheater as used 
in power plants would be too bulky and costly for 
locomotive use, but if the exhaust steam, after pass- 
ing through the feedwater heater, were put through 
a simple tubular air preheater, many advantages 
would result. It would be simple, small, devoid of soot 
problems, would require no moving parts, and, being 
a thoroughfare type, would not freeze in cold weather 
since there would always be more steam than is neces- 
sary to heat the air. The advantages are increased 
overall thermal efficiency, increased combustion effi- 
ciency, better steaming in cold weather, air to the 
furnace always at the same temperature, and return 
of condensate to the make-up water, thus increasing 
water mileage still further. 

The main throttle should be air operated as a 
function of steam-chest pressure. With such an ar- 
rangement the engineman, by turning a small knob 
or lever, can set the pressure at the engine at any 
predetermined amount. This, in effect, sets torque. Аз 
soon as the engine is under way, the throttle would 
be opened wide and the speed controlled by cut-off 
alone. 


Initial Cost 


The initial cost of a locomotive as herein described 
is difficult to arrive at without a complete detailed 
analysis. However, the important item to note is that 
such a locomotive can readily be standardized and 
mass produced. Like the Diesel, it could be resolved 
down to speeds of 60, 80, 100, and 120 m.p.h. and 
horsepowers of 4,000, 6,000, 8,000 and 10,000. Once 
such a grouping were established, costs could be re- 
duced to match the standard low-pressure steam loco- 
motives which are about half the cost of a Diesel. 


Conclusion 


The final decision as to type of drive, arrangement 
of equipment and wheel arrangement would rest with 
those men versed on the problems involved. We do 
know, however, that an efficient engine is now avail- 
able and, as this article points out, a far superior 
boiler and burner is within our grasp. 

It is also of further interest to compare the loco- 
motive herein described against the list of objections 
usually associated with the standard reciprocating 
steam locomotive: 

Poor coal—Pulverized coal burners successfully 
burn even slack. 

Weight per horsepower—High-pressure water-tube 
boiler and weight concentrated on drivers all reduce 
weight per horsepower. 

Water stops—High pressure and proper steam util- 
ization cut water rates in half... > : 

Ash disposal—No wheels under firebox allows for 
ample ash pans. 


Heating of journals—Reduced with four cylinders 
and eliminated by the use of anti-friction bearings. 
No reciprocating journals with turbo-electric drive. 

Packing-gland leaks—Aggravated by high pres- 
sure, but poppet valves eliminate valve-stem packing 
and metallic rings for piston rods help. The turbine 
eliminates this problem. 

High center of gravity—Substantially lowered by 
the underslung carriage and the water-tube boiler. 

Track stress—Considerably lighter reciprocating 
parts with four cylinders (two separate sets of driv- 
ers). Reduced as low as any other type locomotive 
with turbine drive either geared or electric. 

Servicing en route—Cut in half or better by halv- 
ing water and fuel consumption and, in the case of 
the reciprocating engine, anti-friction bearings and 
reduced reciprocating weight. 

Acceleration—Slow starting overcome in the case 
of the reciprocating engine by infinitely variable cut- 
off; turbo-electric comparable to Diesel. 

Availability —Due to use of standard industrial 
type air compressor, feed pumps, etc., maintenance 
is reduced and replacement simplified. The water- 
tube boiler is far simpler, more rugged and far safer 
even at elevated pressures. (No flat surfaces and no 
drums are exposed to hot gases. No stays, etc.) 

Cold weather—The engine, as outlined above, 
would be enclosed like the Diesel locomotive. This 
means that all auxiliary equipment is inside and not 
exposed to excessive cold. The boiler with its in- 
duced draft fan and air preheater would be almost 
independent of outside temperature. 

In short, there is a boiler which fulfills the neces- 
sary requirements which, when combined with other 
available equipment, will produce a vastly superior 
steam locomotive capable of out-performing all other 
types of prime mover locomotives at less cost per 
mile. 


Seaboard Air-Line photo 
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C. & N. W. Intensifies 


Inspection of Equipment Parts 


Te nondestructive testing methods, commonly 
known as magnetic particle and fluorescent penetrant 
methods, are used on the C.&N.W. for the testing of 
parts when new or when removed from equipment 
for any reason. The test equipment is basically as 
furnished by the Magnaflux Corporation and up to 
the present time 18 installations have been completed 
at the major and secondary shops of the North 
Western, as well as daily maintenance points. This 
establishes a pattern on the system whereby all points 
are equipped with inspection facilities and eliminates 
any need of placing parts in service that have not 
been examined for defects or potential failures. 
Monthly mileages are piling up to new totals under 
modern operating conditions, and less rolling stock is 
standing for long layovers between runs. Higher 
speeds are demanded of railroad operators and the 
equipment is subjected to far heavier service than 
was the case when it traveled less than half the dis- 
tance. Much of this mileage is also at faster speeds, 


* Chief chemist, Сһїсадо & North Western, Chicago. 


By V. C. Barth* 


as compared with earlier performances. When it is 
realized that two Diesel-electric locomotives operat- 
ing on increased daily mileage are doing the work 
of as many as six of the older locomotives, it is obvi- 
ous that such efficiency must be backed up by the 
most complete and thorough system of material in- 
spection available. 

In the newly-constructed Chicago Diesel shop, two 
Magnaflux units have been installed for the inspec- 
tion of Diesel-electric locomotive parts, with a third 
unit being made available further to supplement this 
work. Figs. 1, 2 and 3 show the XAN type, magnetic- 
particle-inspection unit, using Magnaglo for fluores- 
cent indications under a black iight, installed in the 
small-parts room and providing both circular and 
longitudinal magnetization to handle the smaller 
parts such as pistons, liners, piston carriers, wrist 
pins, connecting rods, baskets, rocker arms, bolts, etc. 


Fig. 1—Magnaglo inspection unit installed at C. & №. W. Diesel shop 


556 RAILWAY MECHANICAL ENGINEER, OCTOBER, 1949 


The unit is powered with an external KC-3 power 
unit, which is portable and can be transferred to 
operate with the dry powder inspection on larger 
parts which cannot be conveniently brought to or 
tested in the Type KAN unit. The fluorescent mag- 
netic particle inspection method has many advantages 
to locate defects in irregular shapes, sharp changes of 
sections, between threads, inside of coil springs and 
bores, and lends itself to faster inspection witb 
greater effectiveness through controlled sensitivity. 
Further, the color pattern of any defect indication 
which fluoresces when viewed under the black light 
is in sharp contrast with the background. This greatly 
decreases the danger of overlooking any unsound 
condition. 

To supplement the inspection further, a Type 
XR-192 Magnaflux unit, powered with an external 
portable Type KC-5 unit, employs the wet Magnaglo 
magnetic inspection for the examination of the 
heavier Diesel and steam locomotive parts, such as 
axles, axle gears, traction motor shafts, pinion gears, 
crankshafts, cam shafts, cylinder heads, etc. It pro- 
vides both circular and longitudinal magnetization, 
and will accommodate parts up to 192 in. in length 
between contact plates, and up to 24 in. in diameter 
in the magnetizing coil. This fluorescent magnetic 
particle inspection method was found to be par- 
ticularly adaptible for examination and detection of 
termal cracks, such as frequently found in journals, 
and minute fatigue cracks in traction gears at the 
root of the teeth. 

Fig. 4 is a typical Magnaflux Zyglo ZA-12 unit, 
using the fluorescent penetration inspection method. 
installed in the new Chicago Diesel Shop essentially 
for the inspection for surface defects in nonmagnetic 
materials such as Diesel engine valves, valve seats, 
valve heads, aluminum pistons, etc. It provides for 
the total immersion and soaking in a special pene- 
trant which has the properties of penetration into 
defects or faults. The excess surface film of penetrant 
is rinsed off with water and the part subsequently 
immersed in a water emulsion of the developing ma- 
terial. The parts are then dried and examined under 
the black light where any defect will fluoresce in 
brilliant contrast to the flawless surface. Its applica- 
tion is now being extended for the examination of 
bearings, non-magnetic tools, bolts, etc. 

All Diesel locomotive parts are inspected when 
removed from service for any cause and at the usual 
inspection periods involving general or partial dis- 
assembly. Referring to the table, it will be noted 
that salvage is generally not attempted on Diesel parts 
found to be cracked. Since many of these parts op- 
erate for such a long period between overhauls, it is 
felt to be safest and most economical to scrap parts 
containing any defects. 

À few years ago it was agreed that the Magnaglo 
magnetic particle inspection method would be best 
suited for use in inspecting car axles where speed is 
essential because of the volume now required to be 
Inspected, and where a sharp contrast is desirable 
because of the nature of defects commonly found in 
axle journals, such as thermal cracks and copper 
penetration, Fig. 5 shows a typical installation at the 


Fig. 2—Set-up for inspecting Diesel pistons, li- 
ners, piston carriers, wrist pins, rocker arms, etc. 


Fig. ,3—Magnaglo inspection of 
a Diesel-engine connecting rod 


Chicago wheel and axle shop where about 90 axl 
must be processed daily to satisfy the demands This 
unit is the Type XRTL unit, powered with an extern il 
Type KC3 unit, employing the wet Magnaglo bath 
and especially designed to handle car axles on a pro. 
duction basis. While two of these units are in незна 
on the system, other units employing the dry udi 
deed are e in UNE to supplement the Unban 
1on oi car axles, han i 
саара gers, truck sides, draw bars, 
All streamline and conventional passenger c 
axles are inspected each time removed from ы 
for wheel turning, or any other reason, and with ra А 
removed on roller bearing axles. Е reight car ales 
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C. & N. W. MAGNAFLUX INSPECTIONS 
DURING ONE TO THREE-MONTH TEST PERIOD 


Number of parts Per cent* 
inspected defective scrapped 
Car axle& 1.5... 0e eti PRU. 2,307 8.02 4.12 
Steam locomotive machinery parts .... 4,645 3.59 3.03 
Diesel locomotive parts: 
Connecting rods .................... 167 5.39 5.39 
Wrist pins .............. бее 148 6.75 6.75 
Piston carriers 196 8.11 8.11 
Baskets or bearing cap: 4.00 4.00 
Pistons. 3 nes a. 310 3.87 3.87 
Rocker Ж. эреке ЗНН раа: 61 6.56 6.56 
VAlvea| 2o зеге Retire ern 688 2.33 2.33 
Valve heads ........................ 132 1.51 1.51 
* The difference betwcen per cent Defective and Scrapped represents the 


per cent salvaged and returned to service. 


are inspected when in the shops for any purpose. The 
critical locations on these axles are predominantly in 
the journal and wheel seat, as well as under the pulley 
drive. Axles with wheels mounted are inspected on 
journals and between wheel seats, while those without 
mounted wheels can be inspected from end to end. 
As may be seen by reference to the table of inspection 
records, considerable salvage is possible for defects 
located in car axles, especially by machining until 
shallow defects are removed while the axle is still 
within acceptable size limits.* 


Steam Locomotive Inspection 


In 1940 the first Magnaflux inspection unit was 
installed in the Chicago locomotive shops for the 
inspection of steam locomotive parts. Fig. 6 shows 
this installation employing the Type KR-3 unit for 
power, the Type XB-2A powder blower, and a work 
table designed in our shops for the handling of the 
various parts by the dry powder method. The table 
is equipped with three outlets permitting the use of 
three short cables with either-end connectors on both 


* High speed roller bearing passenger-car axles are scrapped. 
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Fig. 4—Ziglo Equip- 
ment for inspecting 
non-magnetic parts 
such as valves, valve 
seats, aluminum pis- 
tons, etc. 


Fig. 5—Set-up for Magnaglo inspection 
of car axles on a production basis 


ends for the wrapping of coils at three locations on 
the work, however, only one is energized at a time. 
This permits the use of less cumbersome cables, and 
with the use of the mechanical powder blower greatly 
facilitates the inspection operations. Seven such in- 
stallations are in service at major shops on the sys 
tem. The power unit, being portable, can be moved 
to work such as driving axles, pins (mounted), wheel 
centers, etc., while the motion parts such as main and 
side rods, piston rods, crossheads, valve motion parts. 
radius bars, crankpins, crank arms, spring hangers, 
etc., can be conveniently handled on the work table. 


dá 
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All side and main rods are inspected at the time 
of the quarterly inspection, and all motion work at 
the annual inspection. When steam locomotives are 
put through the back shop all motion work and ma- 
chinery is thoroughly inspected. 

The importance of finding small fatigue cracks 
cannot be too strongly emphasized as these contribute 
to potential and unexpected costly service failures. 
Such cracks are commonly found in notches or 
blemishes from numerous causes such as injury in 
handling, scratches, abrasion and nicks. Many fatigue 
cracks have their origin in sharp changes of section 
or contour such as in keyways, splines, thread roots, 
juncture of shank to head in bolts and studs, and in 
grease or oil holes. Other fatigue cracks are frequent- 
ly found to be directly due to marks caused by grind- 
ing, filing, tools, sharp stencils, forging laps and 
other similar defects. When these cracks are found 
in locations free of the above conditions, they are 
due to design, material or service conditions. 

To reduce the above type defect to a minimum, 
injury to steel must be avoided, hammer, tool and 
grinding marks eliminated, and when found the re- 
moval of sharp edges and polishing is imperative. 
Small cracks considered inconsequential may be 
ground out allowing a liberal fillet at the edges and 
polishing the entire ground surface. Design changes 
eliminating sharp corners or edges must be made 
from time to time where repeated failures occur due 
to required service conditions. 

Capable and well-trained inspection operators are 
of vital importance for a good inspection to be car- 


"su 


ried out. In this connection it is importan una » 
spection supervision follow the ает с ов H e 
study of inspection reports and by regular an 

ough check-up on each inspection location. 


hen an inspection unit is installed а manufac- 
technical staff member 


turer's representative and a nembe 
from the testing department instruct the superivor 1n 
charge and two mechanics on methods of operation. 
Descriptive bulletins supplemented by a verbal de- 

d actual parts inspection 


scription of operations an [ 
comprise the instruction procedure and when in- 


structed personnel are transferred to other duties, 
requiring the assignment of new operators, а member 
of the technical staff carries out the instruction of the 
new men along the original lines. This was found to 
be of utmost importance, particularly where new as- 
signments are made frequently. Experience has 
shown that instructions issued by a former operator 
are usually incomplete and lead to inferior inspec- 
tions. 

The operation of the equipment and the inspection 
is performed by shop mechanics, assisted by me- 
chanic helpers, who are thoroughly trained and in- 
structed by the staff of the chief metallurgist and 
engineer of tests. The technical staff examines typical 
defects, determines the cause and advises on correc- 
tive measures for prevention of recurrence if pos- 
sible, and decides if defective parts can be recondi- 
tioned for further service. It is the objective ultimate- 
ly to eliminate service failures that fall into this cate- 
gory; and to insure the quality of materials placed 


in service. 


эк ; 2 
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Fig. 6—Standard C. & N. W. work table for Magnaflux testing of steam locomotive parts 
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EDITORIALS | 


Little Things 
Can Cause Big Results 


Three men were killed recently operating a locomo- 
tive in revenue freight service as a result of a multiple- 
guide crosshead wrist pin working out because the 
nut and lock nut had not been properly tightened 
after the rods were removed at the regular monthly 
inspection. 

The rods had been removed from the locomotive 
at the inspection just prior to the accident, and part 
of the needed rod work done when it was decided to 
place the locomotive on the drop pit for trailer wheel 
work. In order to move the locomotive from its exist- 
ing stall to the drop pit, the right wrist pin was re- 
placed. The pin was applied temporarily by hand, 
putting on the nut but not the lock nut, because the 
locomotive was to be spotted later for rod and 
knuckle-pin bushings. The machinist who made the 
temporary wrist-pin application was then transferred 
to other work. Before leaving the locomotive, he 
stated that he had, as a precaution, made a notation 
on the cylinder jacket that the wrist pin was loose. 
The jacket, however, was later painted. 

It later developed that the rod and knuckle-pin 
bushing work originally planned was not necessary. 
The usual inspection was given to the locomotive be- 
fore dispatchment, at which time the crosshead pin 
was tapped and found to be tight. The work report 
items were signed for and the report certified. After 
the accident, the cylinder jacket paint was scraped off, 
and yellow crayon marks found thereon; these marks 
apparently were those made by the machinist, and 
had been painted over. 

The above example is valuable in that it shows how 
a series of comparatively insignificant departures 
from the strictest observance of safety precautions 
can lead to serious trouble. It is somewhat of a rail- 
road equivalent to the old fable that tells us how a 
kingdom was lost for want of a nail. No extreme 
carelessness appears to have been involved. It is, of 
course, always far easier to add up a series of occur- 
_rences and picture whether the end result is good or 
bad by hindsight than it is to predict the result by 
foresight. 

Certain assumptions were made during the inspec- 
tion that caused the improperly applied crosshead 
wrist pin to go unnoticed. The crayon marks that in- 
dicated the loose pin were overlooked. Some work 
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report items were signed for, and.the report certified, 
without the signer having personally performed every 
detail of the job, or having personally witnessed the 
completion of every detail of each item in the overall 
report. 

It is for this reason that the above accident can 
serve as a useful example to all concerned with loco- 
motive maintenance. Practical considerations of pro- 
viding locomotives to keep trains running often make 
it difficult for supervisors to be able to check every 
detail of maintenance because of the many demands 
on their time. There are times when assumptions are 
made on which the odds against their causing any 
trouble are great. It is well to remember, however, 
that, while the odds against anything happening are 
big. the consequences might be serious in the event 
that the unlikely does occur. Supervisors might there- 
fore do well to call the above example to the attention 
of the working forces under them with the thought 
that it may help to prevent a similar accident on their 
railroad. 


Roving Locomotives 


Diesel-electric locomotives are in some cases now be- 
ing operated over extended territory, going over the 
division and on to another and another, perhaps re- 
turning only once a month to their point of departure 
for monthly inspection. In this type of service, they 
might be likened to the tramp steamers of the sea. It 
is certainly a far cry from the manner in which steam 
locomotives have long been used, and with adequate 
planning, it permits the user to take full advantage of 
the capabilities of this type of motive power. 

The practice involves a new set of circumstances 
and suggests the need for some changes in practice. 
One road which is using locomotives in this kind of 
service employs riders which may be mechanics or 
electricians. This insures adequate daily inspection. 
avoids failures or delays due to such minor faults as 
a bad electrical connection or improperly operating 
relay and takes care of a certain amount of running 
maintenance. It has been found that such riders fre- 
quently anticipate and prevent trouble which would 
develop into costly repairs. 

Perhaps the practice of using locomotives in this 
manner is a natural outcome of installing locomotives 
faster than maintenance facilities for the locomotives 
can be provided. Diesel-electric locomotives are still 


a new thing to railroad operators and there are still 
many conflicting opinions concerning what mainte- 
nance facilities should be provided. It is conceivable 
that as such facilities are provided, in more and more 
places, no locomotive will ever be very "far from 
home"; never a great distance from some point capa- 
ble of restoring the locomotive to service after any 
kind of failure. 

On the other hand, the use of roving locomotives 
carries with it the suggestion that major overhaul and 
inspection points may be pretty far apart. The Diesel- 
electric locomotive is a highly dependable device. It 
should be possible to increase this dependability and 
as this is done, service requirements are bound to 
change. Many new service facilities are needed right 
now, but in providing them some long-distance plan- 


ning is indicated. 


Planned Car Maintenance 


One of the major stumbling blocks to effective and 
economical railway car maintenance, particularly 
freight equipment, has been the inability of car offi- 
cers in many cases to forecast mechanical conditions 
and plan program car repairs on a uniform produc- 
tion basis, uninterrupted by business fluctuations and 
attendant force changes. The latter part of this limit- 
ing condition will probably always exist in railway 
operation, but can be ameliorated if car supervisors 
insist and persist in proving to their superior officers 
how much it costs in many different ways to curtail 
operations and lay off men. The attendant loss of 
morale, reduced unit production and cost of training 
new men when shop operations are again expanded 
may well, over the years, go far to offset temporary 
savings in pay roll expense. 

The need of accumulating data and making field 
inspections of car series which will require general 
repairs, say within the next 12 months, in order to 
avoid an epidemic of service failures, arrest progres- 
sive deterioration and restore service mileage has 
been commented on many times at meetings of the 
Car Department Officers’ Association, and the various 
car foremen's associations throughout the country. 
Whereas a shopping period of four to eight years for 
various classes of cars was formerly considered the 
most acceptable range, the present tendency is to re- 
duce the maximum period to seven years in view of 
higher operating speeds and increased severity of 
service. Cabooses naturally require a higher standard 
of maintenance and, for this type of car, the sug- 
gested service period between classified repairs is 
two to four years. 

The setting up of heavy repair programs well in 
advance, not only permits scheduling the work to 
avoid peak requirements in any one year, but per- 
mits planning material deliveries, the installation of 
labor-saving machinery and devices, and also the 


assignment of forces necessary for carrying out of 
the work most efficiently. In this connection, the 
selection of specific shops for repairing certain classes 
of cars is obviously of great importance, the loca- 
tions being chosen to minimize back haul and permit 
assigning cars to shops which specialize in the respec- 
tive types. 

Before embraking on program repairs for a given 
series of cars, one idea which seems worth more ex- 
tensive use is to select a typical sample car and give 
it the necessary repairs, making a fairly complete 
record of new materials required and the detailed 
time and labor involved. On the basis of this in- 
formation and considering any desired weekly or 
monthly output, both material and labor requirements 
may be forecast with accuracy and cost figures kept 
within desired limits. 

This method of planning repair programs well in 
advance also permits fabricating many detail car 
parts with full advantage taken of quantity produc- 
tion methods, which not only reduce unit costs but 
assure car materials being available when and where 
needed as the repair work progresses. The reuse of 
car parts which may be repaired or reclaimed is an 
important element of the overall material supply 
problem. This work is generally best done at central 
reclamation plants where individual railroads have 
the specialized experience and equipment necessary 
for reclaiming parts only when it can be done at a 


profit. 


Training Men 
For Diesel Maintenance 


With the increasing numbers of Diesel-electric loco- 
motives that are in service today, the railroads are 
faced with a number of difficult problems with respect 
to their maintenance. Not the least of these problems 
is the ability to secure enough of the right kind of 
men to perform the operations in Diesel servicing 
and maintenance shops. There is a definite shortage 
of trained Diesel maintenance men and in spite of the 
fact that the builders have set up rather elaborate 
training school facilities which take care of the job 
of introducing to supervisors the general nature of 
maintenance work with which they must contend on 
the new type of power, the real job at present and 
for some time to come, will be that of training the 
rank and file in a new type of work. Most of the men 
that make up the roster of a Diesel shop have been 
mechanics, electricians and helpers who have worked 
on steam locomotives. The suggestion is made that 
because of the “crude” nature of maintenance work 
on steam locomotives, men who have done this kind 
of work are not particularly adapted to the more pre- 
cise work required on Diesel-electric locomotives. We 
cannot agree entirely with this assumption for over a 
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period of years the railroad shop has had the reputa- 
tion of having a high-grade group of mechanics. А 
good mechanic is a good mechanic and there is no 
reason why he cannot do as good a job on a Diesel- 
electric locomotive as he can on a steam locomotive if 
he has the desire to do it and has been properly 
trained to do it. It is possible that most of the diffi- 
culties some roads are having with Diesel mainte- 
nance men are being experienced because their work 
is somewhat of a mystery to them and the road has 
not made an adequate effort to instruct them in what 
is expected of them. 

The Diesel-electric locomotive, both from a me- 
chanical and an electrical standpoint, is an intricate 
machine and there is no reason to expect that as the 
units now in service grow older their maintenance 
cost will not increase considerably. Just why any chief 
mechanical officer can assume that an adequate Diesel 
inspection and maintenance force can be built up 
without a comprehensive instruction program is dif- 
ficult to understand. Most of the large roads, at least, 
have done a reasonably good job of setting up in- 
struction classes and, in many cases, instruction cars. 
It would seem logical at this time to look upon the 
expense of instruction programs as a charge to insure 
that future maintenance costs are held within reason- 
able limits. 

Some of the difficulty at present seems to be the 
reluctance of many men to attend instruction classes 
on their own time. In as much as an adequate mainte- 
nance job can not be done without training programs 
and training programs fail of their complete objec- 
tives if any large part of the maintenance personnel 
fails to take advantage of them, it appears logical that 
the railroads must take an extremely practical view of 
this phase of the Diesel maintenance program and 
find out whether or not the high cost of a mediocre 
maintenance job can be entirely justified in the light 
of what may be a relatively modest expenditure for 
setting up a training program and making sure that 
the proper personnel take part in that program even 
if they have to be paid for doing it. 


NEW BOOKS 


WELDING AND CurTING MaNuaL. Published by The 
Linde Air Products Company, a Unit of Union 
Carbide and Carbon Corporation, 30 E. 42nd 
street, New York, N. Y. 208 pages; 6 in. by 9 in. 
Price, $1.80. 


This new handbook on the oxy-acetylene process 
should be useful as a reference and instruction book 
for anyone who does welding and cutting. The style 
is easy to read and instructions are given in step-by- 
step photographs of actual repair jobs. This book is 
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an excellent guide for the beginner because of the 
clarity with which the operations are presented by 
the text and the illustrations. It can be used as a 
lesson book by starting at the beginning and follow. 
ing through on each succeeding job. Chapters give 
instructions and short-cuts for bending and straight. 
ening metals, bronze welding, soldering, hard-facing, 
cutting steel and cast iron, heating, forming, welding 
and cutting pipe, and welding non-ferrous metals. In 
addition, an appendix contains useful charts and 
tables, a complete glossary of welding terms, and a 


list of 100 repair jobs with recommended welding 
methods. 


HEATING, VENTILATING, AIR Conpitioninc Gume, 
Published by American Society of Heating and 
Ventilating Engineers, 51 Madison avenue, New 
York 10. 992 pages exclusive of catalog section of 
381 pages; 6 in. by 9 in.; Price $7.50. 

This, the 1949 issue, is the 27th Edition of this 
Guide, covering current engineering practice and 
recently published data in the field of heating, ven- 
tilating and air conditioning. Of the 51 chapters com- 
prising the seven sections of the Guide all have been 
examined for necessary changes and extensive re 
visions have been made to 19 of the chapters. While 
only relatively small space is devoted exclusively 
to railroad installations the basic information 
throughout the entire book is applicable to railroad 
car and shop building installations. The catalog 
section is likewise of value in its presentation of tech- 
nical data on the products of many manufacturers 
which serve this industry. 


Wexpinc METALLURGY (IRON AND STEEL). Second 
Edition. By О. Н. Henry, Professor of Metallurg 
cal Engineering, Polytechnic Institute of Brook- 
lyn, and G. E. Claussen, Metallurgist, Reid-Avery 
Company, Baltimore, Md. Revised by G. E. Lin 
nert, Senior Research Engineer, Armco Steel Cor 
poration, Baltimore, Md. Published by о 
Welding Society, 33 West 39th street, New Yor 
18. 505 pages; 5 in. by 734 in. Price, $2.50. 


This 1949 edition includes new information on prot 
esses such as inert-gas metal-arc welding which ue 
been introduced during the last eight yeare It a 
tains more information on the metallurgy of spec 
materials such as the stainless, heat resi э. 
stainless-clad steels. Beside welding, the book 
with the basic theory of the metallurgy of eg 
steel and the effects of alloying elements. The ж 
discusses simple welds, shrinkage, PT sy 
postheating, welding of plain and lows z i 
and the welding of stainless and heat-res'* si г 
A short bibliography has been added ү aliis А 
ter to suggest sources of additional in vis Е 
each subject. Questions on each chapter аг for le 
at the end of the book for use in schools oF 
study. The book contains 203 illustrations. 


CAR INSPECTION AND REPAIR 


Hopper Cars Converted 
From Tank Cars 


"Гек Thrall Car Manufacturing Company, Chicago 
Heights, Ill., has just completed a program of con- 
verting eleven tank cars into Class LTA 50-ton 
hopper cars which are 98 per cent self-clearing. The 
original cars were Class 3 TM 10,000-gal. tank cars 
built in 1920 with 34-in. top sheets and 14-in. bottom 


The hoppers are prefabricated 
before being welded in place 


Е 


iN ROOFING 


sheets. After conversion to a design by the Barrett 
Division of Allied Chemical & Dye Corp., New York. 
the cars will be used to haul roofing stone. Because 
of the unit weight of this lading, the cubical content 
of the tank is sufficient to carry full loads. 

After cleaning and stripping, the tank is removed 
from the car and all work done upon the tank while 
it is off the underframe. This comprises removal of 
the dome, outlets and tank anchors, cutting and ap- 
plying the three top hatches, welding the two slope 
cross ridges in place, and applying the three hoppers. 
The slope sheets were welded in place with their tops 
12 in. below the inside top of the tank. A 3-in. in- 
spection hole was installed in each end. 

The original center sill comprised two 15-in. chan- 
nels joined by cover plates. This has been reinforced 
with two 9-in. channels riveted to either side of the 
sill from body bolster to body bolster. This serves 
both to strengthen the center sill and to compensate 
for cutting through the cover plates to make room 
for the hoppers. The cover plate now extends from 
the end sill to the outside end of each hopper, and 
between the end hoppers and the center hopper only. 
Additional under-tank frame reinforcement is fur- 
nished by a section of boiler plate 15 in. by 24 in. 
by 66 in. welded inside the tank in place directly 
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cver each body bolster to support the tank. 

The tank anchors and the seams where the hopper 
fits to the tank are riveted joints: otherwise all joints 
are welded. A %4-in. rod is applied around all joints 
and at the top and bottom where the slope sheets join 
the cylindrical tank to facilitate the welding of the 
joints. The slope sheets, which are ?4 in. thick, are 
reinforced by angles 34 in. by З in. by 3 in. Six 
such angles are used for each end slope sheet. One 
pair extends from the approximate vertical center 
of the slope sheet straight down to the bottom of 
the tank, a second pair from the vertical center of the 
slope plate to the bottom part of the joint between the 
tank bottom and the end section, and one pair is 
welded along the underneath side of each slope sheet. 
There is also one angle that extends crossways across 
the slope sheet at the vertical center. The distance 
between the angles is 29 in. The two pairs of sup- 
porting angles are fastened at their lower ends to 
the tank bottom by gusset plates 15 in. by 6 in. by 
12 in. 

Each of the three top openings are elliptical shaped 
and approximately 16 in. wide by 60 in. long. The 
Írame for the top opening is made from an angle sec- 
tion 34 in. by 315 in. by 6 in. preshaped and welded 
in place after the top cover openings have been 
burned out. Top sections 14 in. by 20 in. by 64 in. 
are fastened to the openings through hinges and 
locked in place by inserting a pin through a hasp. 

The hoppers are completely preassembled and ap- 
plied as a unit. They are made from 14-in. steel 
plates cut to shape on shears and welded together to 
form the finished hopper. The hopper opening frame 
is 1% in. by 1314 in. by 1614 in. outside and is 
also welded in place. After the hopper is welded in 
place to the tank three bars 14 in. by 4 in. by 15 in. 
are welded across the top of the hopper further to 
secure it in place. The hoppers are operated by spur 
gears with the track welded to the bottom of the 
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sides of hoppers. Wd 

Two cross-ridges were welde h 
the center hopper and each of le end hope 
These vary slightly in width, one we on 
and the other 11 in., as well as in helg 


jin. and the other 7 in., because the center hopper 

is separated from one end hopper by 12 in. and from 
the other by 15 in. This was necessary in order to 
bave the center hopper discharge at the center of the 
car, As the cross section of the hoppers is not com- 
pletely symmetrical, one edge of the center hopper is 
closer to one of the end hoppers than the second edge 
isto the second hopper. 

Ir addition to converting the tank cars to hopper 
cars, other miscellaneous work was performed such 
5 the application of AB brakes, а new wooden top 
running board, new center tank anchors, and the re- 
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5 in. and the other 7 in., because the center hopper 
is separated from one end hopper by 12 in. and from 
the other by 15 in. This was necessary in order to 
have the center hopper discharge at the center of the 
car. Аз the cross section of the hoppers is not com- 
pletely symmetrical, one edge of the center hopper is 
closer to one of the end hoppers than the second edge 
is to the second hopper. 

In addition to converting the tank cars to hopper 
cars, other miscellaneous work was performed such 
as the application of AB brakes, a new wooden top 
running board, new center tank anchors, and the re- 
placement, where necessary, of miscellaneous under- 
frame members. Considerable use, however, was 
made of existing parts, such as the original side 
running boards, tank bands, handholds, couplers and 
draft gears. 

The color scheme of the converted cars is a dis- 
tinctive red background with all stencilling in alum- 
inum. The bottom sheets and underframe are con- 


ventional black. 


Decisions of 
Arbitration Cases 


Stamping Required 
When Truck Sides Welded 

On April 15, 1947, the Texas & Pacific removed, 
repaired and replaced two unit-type cast steel truck 
sides, position A.R.&L., on Pacific Fruit Express Car 
No. 64997, as the truck sides were cracked, owner's 
responsibility. The two truck sides were removed, 
welded and annealed as provided for in Interchange 
Rule 23, but the T. & P. failed to stencil the sides 
as provided for in this rule. The truck sides were re- 
applied to the car, and the car was released for serv- 
ice and bill rendered versus P.F.E. The P.F.E. had 
car 64997 on its repair track on April 28, 1947 
when the two truck sides were removed and new 
ones applied as those removed were not stencilled 
as per Section А-7 of Rule 23. 

On November 18, 1947, the P.F.E. submitted a 
joint inspection certificate to the T. & P. covering 
the two welded, but unmarked, truck sides. The T. & 
P. issued a defect card covering the incomplete 
repairs, which the P.F.E. used as authority for ren- 
dering a bill of $128.95. The T. & P. refused to 
pass the bill for payment stating that the repairs 
were originally performed because of owner's defects 
and they did not feel that their defect card justified 
the P.F.E. in applying two new truck sides. 

The P.F.E. felt that the charge for the application 
of the sides was strictly in accordance with the rules 
as provisions of Section А-7 were not complied with. 

e statement of the T. & P. contended that the 
cracked sides occurred in fair usage, and that the 
railroad had the right to remove them at P.F.E.’s 
expense, and to apply new sides. The T. & P. welded 
the sides instead, and felt that the sides were at least 


in no worse condition after welding, even though 
incomplete repairs were made. The T. & P. also felt 
that the most they could be consistently requested 
to do would be to cancel the charges for the incom- 
plete repairs, which they agreed to do. 

The P.F.E. contended that the information fur- 
nished by the T. & P. was conflicting in that the 
T. & P. said that the side frames were electric welded 
and annealed as per Rule 23, whereas the rule re- 
quires welded frames to be normalized. The P.F.E. 
attached the T. & P. defect card to the P.F.E. billing 
repair card and included a charge of $128.95 for 
correction of wrong repairs in P.F.E. bill of $417.95. 

In a decision rendered April 7, 1949, the Arbitra- 
tion Committee ruled that the T. & P., failing to 
comply with Par. 7 of Sec. A of Interchange Rule 
23, should cancel charge for welding the two truck 
side frames. The contention of car owner was not 
sustained as to charge rendered for renewal of truck 
side frames. Case 1831, Texas & Pacific versus Pa- 


cific Fruit Express. 


Handling Car 
Parts on the L. & N. 


The four devices shown here were developed by shop 
personnel at the South Louisville, Ky. car shops of 
the Louisville & Nashville for simplifying the work 
of removing, transporting or applying car parts. 


Dolly for Air Brake Equipment 

A two-wheeled dolly is used for carrying and sup- 
porting air brake reservoirs for application to the 
car. The dolly moves on a pair of 25-in. wooden 
wheels set 18 in. apart. It has a handle 5 ft. long 
with a cross bar 18 in. long at the end. The other, 
or load-carrying, end is so formed that parts are 
rolled directly onto the dolly where they are held in 
place for movement by the concave shape of this end. 
The cart is men up of tubing 114 in. outside diam- 
eter supported where necessary and joi 
l4 in. by 6 in. by 14 in. í А а 

In hanging reservoirs the dolly is maneuvered to 
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place the reservoir in the holding bracket on the car. 
While the reservoir is held in this position the bolts 
can be applied and tightened by one man while a 
second man takes the strain off the bolt by holding 
down the handle of the cart. Cylinders and triple 
valves are applied in similar manner. 


Skid for Couplers 


Six couplers may be hauled safely and conveniently 
on a single lift truck by means of a holding attach- 


ment shown. This device is a U-shaped skid, with 
channels extending outward from the bottom of each 
leg. The couplers rest in these channels and are held 
by iron straps 94g in. by 2 in. The table of a lift 
truck fits between the channels to carry the load of 
couplers. 

The channels are made from sheet steel. They are 
14 in. by 215 in. by 1034 in. by 1315 in. in cross 
section and about 5114 in. long. Two spacers are 
installed on each channel to position the couplers 
properly; these are made of angles 14 іп. by 234 in. 
by 234. Spacer channels made of scrap brake beams 
are installed at the ends and at the center to join the 
main channel portions together. These channels also 
form the top support of the coupler skid by which it 
is lifted and carried by the lift truck. 

The distance between the inside edges of the two 
main channels is 32 in. Near the center of the small 
channels which extend across the ends are bolt holes 
through which bolts secure the iron straps which hold 
the couplers in place, and which permit the straps to 
swing in and out of position for holding the couplers. 


Truck for Steel Panels 


A two-wheel cart designed to carry side and end 
panel sheets for freight cars is used to transport these 
and other miscellaneous large steel sheets where 
cranes are not available. The bottom and rear frames 
are made of a 6-in. 12-1Ь. channel. An angle iron 
35 in. by 2 in. by 2 in. is welded to each side of this 
channel at its extremities. The sheets thus rest on 
the channel and are held in proper vertical position 
by the angles. The side braces in the center of the 
cart are made of a 3-in. 7.1-lb. channel. The other 
braces are plates 34 in. by 3 in. The top channel 
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extends about 1 in. beyond the load-carrying portion 
of the cart, and to the extension is welded a handle. 
which is 115 in. by 21 in. 

The cart is used by locating the open end near a 
stack of sheets, and placing a piece of wood 4 in. by 
4 in. under this end. The sheets can then be easily 
slid onto the cart, which is normally used to move 
three or four 34-in. sheets, the maximum number 
that can conveniently be pushed. The cart rests on 
two steel wheels 315 in. by 29 in. 


Mounted Wheel Cart 


This four-wheel cart which simplifies the handling 
of mounted wheels. The cart is fitted. with inclined 
runways for rolling the wheels into position. l! 
travels on two pairs of rubber wheels 3 in. by 12 in. 
The wheels in each pair are set 17 in. apart, and the 
two pairs are on 51 in. centers. 

The runways over which the wheels are rolled into 
position on the cart are 3 in. wide and 24 in. long 
They are М, in. thick at the outside end and 2/4 in 
thick at the inside end to form the proper incline. 
When the wheels are in place on the frame of the 
cart the runways pivot to a vertical position on t 
34 in. by 4 in. held in place by cotter keys. en 
arrangement from the handle automatically raises A 
runways when the handle is lowered for pi in 
cart. The body of the cart upon which the w 
rest is made of а 12-in. 35-Ib. channel. It is groov 

in back of the front incline and in front of the i 
incline for the wheel rims. The handle is Lin. pfe 
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SHOPS AND TERMINALS 


Mounting Wheels 
With Pins In Place 


By J. К. Phelps 


It is common railway shop practice to mount a pair 
of wheel centers on a driving axle by means of a 600- 
ton wheel press, apply the tires and move the wheels 
to a quartering machine where crank pin holes are 
accurately bored with exactly 90 deg. difference in 
angular position. Crank pins pressed in these holes 
are then in accurate quarter. 

Let us see what happens when the replacement of 
roller bearings, or other cause, makes it desirable to 
remove and re-apply driving wheels to the same axle. 
Normally this involves pressing out one or both of the 
crank pins in the re-assembled wheels, reboring the 
holes in accurate quarter and applying new pins, which 
is an expensive job, especially if the crank pins also 
are roller bearing equipped. 

To overcome this difficulty and save a substantial 
amount in the cost of maintaining roller bearing driv- 
ing wheels, the method, illustrated, has been developed 
and successfully used to re-apply driving wheels on 
the same axle and have the original crank pins in 
accurate quarter, that is to say, 90 deg. apart, plus or 
minus .005 in. 

Equipment required for this operation includes two 
dial indicators, one of which bears against the top and 
the other the center line of a piece of 314-in. ground 
steel tubing screwed into the inner end of the crank 
pin. The dial indicators are mounted on a 5/16-in. rod 


Steel Tubing 
Ground finish 


welded to a 2-piece circular band of 14-in. by l.in. 
strap iron which may be easily revolved and clamped 
in any desired position on the Timken roller-bearing 
cone backing ring, as shown. 

In using this equipment, one driving wheel is 
pressed on the axle to its permanent position. The 
second wheel is pressed on, leaving 2 in. still to go 
and with the wheels quartered as nearly as possible 
by means of straight edges and a spirit level. The 
wheels are placed in the quartering machine where 
the pins are checked for quarter and a notation made 
of the amount of variation from 90 deg. 

The wheels are returned to the press and set as 
shown in the drawing with two journal jacks bearing 
against two C-clamps firmly secured near the bottom 


Helper operating one of the hand jacks as 
machinist watches Starrett dial indicator 
which shows rotation of wheel on axle 


Equipment used in rotating 
driving wheel to accurate 


quarter position while being 
pressed on the last 2 in. 
to its permanent position. 
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of each tire. A pressure of 75 to 100 tons is applied 
to the ram of the press and all four jacks tightened 
lightly. The ground steel tubing is screwed into the 
crank pin and the gage holder and gages applied as 
shown. The dial indicators are set and the wheel 
pressed slowly on the remaining 2 in. 

Watching the lower dial indicator, the exertion of 
more pressure on one jack and lightening pressure on 
the other will revolve the wheel slightly in either 
direction desired as it moves on the axle. The exact 
amount indicated as necessary by check in the quar- 
tering machine can be secured within an accuracy of 
plus or minus .005 in. The dial indicator at the top of 
the tubing is watched for any indication that the 
wheel is not going on the axle straight. 


Diesel Engine 
Head Removing Stand 


A light simple stand has been constructed by shop 
forces of the E. J. & E. Joliet, Il., Diesel enginehouse 
for mounting on top of the engine to hold a ratchet 
jack for raising, holding and reapplying the head 
when gaskets require renewal. The jack is light enough 


for two men to be able to lift it in place and is wide , 


enough to straddle the hood opening over a cylinder. 
When in place a small ratchet jack is suspended 
{гот the top member for raising and lowering the 
head. 

The stand is constructed of 134.in. pipe welded 
together as shown by the illustration. The dimen- 
sions across the bottoms of the legs are 27 in. by 31 


Lightweight stand for raising and holding Diesel 
engine heads while gaskets are being changed 
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in. The eye which holds the ratchet jack is made 
from 14-in. plate, and the re-inforcing rods across 
the bottom from 34-in. round stock. 

The stand is particularly useful for changing 
gaskets as the head can be raised high enough to 
give the workmen sufficient room to work under- 
neath it. The head can therefore be left hanging 
{гот the jack while the work is progressing and 
merely lowered back into place upon completion of 
the gasket renewal without any need for further 
transporting of the head. 


Forming Dies Made 
From Scrap Axles 


Converting scrapped locomotive axles into large press 
dies for forming car parts is a worth-while economy 
for many railroads. This operation is made possible 
in the Union Pacific Omaha, Neb. shops by means of 
forging hammer, flame-cutting, and automatic sub- 
merged welding. In general, the procedure is to flatten 
the axles, trim them, and prepare veed edges by flame- 
cutting. The next step is to weld a sufficient number of 
prepared billets together for the particular die being 
made. The final step is to weld on detailed forming 
parts for both male and female halves. 

Fig. 1 shows the scrap axle that has been heated 
to about 2,300 deg. F. being flattened under a steam 
hammer. Desired thickness is controlled by this opera- 
tion. After the flattening operation, the rough billets 
go to the flame-cutting department where they are 
cut to specified size. Billet edges that are to be welded 
are prepared with the double vee pictured in Fig. 2. 
This Unionmelt welding shown calls for 14-in. rod and 


Fig. 1—First step in die part production is 
the flattening of the axle into a rough billet 


Fig. 2 (left): Unionmelt welding is used to make multiple passes in welding together 
flame-trimmed billets—Fig. 3 (center): Two weldments that have been made from scrap 
locomotive axles—Fig. 4 (right): Male half of car-part forming die made of scrap axles 


proceeds at about 14 in. per min. Using from 800 to 
1,100 amp., a.c., the required number of passes are 
made on each side of this 314-in. thick billet. 

Fig. 3 shows two semi-completed weldments that 
are parts of forming dies. The thicker piece on top 
has been formed from three axles while the thinner 
slab on the bottom was made from two. Formed weld- 
ments of this type have been made up to 100 in. in 
length, 315 in. thick, and 50 in. wide. Welding on the 
reverse side largely corrects any buckle due to the 
initial welds and the slab is machined without stress 
relieving. 

A male half of a nearly completed die, the principal 
parts of which are made from locomotive axles is seen 
in Fig. 4. Using the method outlined here, billets have 
been made from locomotive axles to make dies for 
corrugated ends for coal cars, corrugated dump doors, 
car side posts, spring planks, front and back flue sheets, 
and many types of face plates. 


Device for 
Handling Units 


The task of applying or removing superheater units 
is simplified where difficulty is experienced in break- 
ing the units loose or in forcing them back into place 
by an arrangement in use at the Decatur, Ill., shops 
of the Wabash. The arrangement comprises a jib 
crane mounted on the front end of the locomotive 
smoke box and an air winch mounted on a platform 
supported by horses. The hoist and crane holds the 
free end of the units in line with the flue for in- 
sertion or removal, and the winch, in conjunction 
with a few auxiliary fittings, forces the units either 
into or out of position for application or removal. 
The jib crane mounted on the locomotive has a 
cross bar 3 іп. by 11% in. and a 5-ft.-high upright 
bar 4 in. by 2 in. The hoist travels on a 3-in. I-beam 
which is mounted to the upright bar by two plates 
21% in. by 215 іп. by 15 in. А bolt 1 in. by 6 in. fits 
through holes in these plates and through the end 


The jib crane mounted on the smoke-box front 


of the I-beam which swivels between the plates. The 


: ТЉеат is about 10 ft. long, and the hoist is of 1 ton 


capacity. Further support for the load on the chain 
hoist is given by a l-in. truss rod from the top of 
the upright to the free end of the I-beam. 

The winch rests upon a wooden platform set at the 
approximate height of the lower part of the smoke 
box. To remove the units, a hook on the end of a 
wire rope fits around the neck of the unit and the 
winch withdraws it. 

For applying the units a rod slightly longer than 
the length of a flue is pushed through one flue. One 


RAILWAY MECHANICAL ENGINEER, OCTOBER, 1949 569 


Raising the free end of the units to line 
them up with the flues preparatory to 
pulling the units in with the air winch 


end of this rod has a locking member similar to a 
toggle bolt. When the far end of the rod reaches the 
rear tube sheet, the locking member is turned 90 deg., 
thus preventing the withdrawal of the rod. The other 
end of the rod has a pulley. By removing this pulley 
from the rod the wire rope can run around the 
pulley groove and the hook secured to the unit for 
pulling it into place. 


Checking Shaft Centers 


The distance between the blower stub shaft and the 
cam shaft on General Motors Diesel engines, which 
must be kept within close tolerances, is easily and 
quickly checked by attaching an inside micrometer 
head to a rod which terminates in a V-block so de- 
signed as to fit snugly over the stub shaft. 

The inside micrometer head is secured to the rod 
by a chuck. The rod is 14-in. diameter with the last 
156 inches turned down to approximately 34,-in. 
diameter to provide a snug fit in the chuck. The base 
is made from a steel block with the bottom portion 
veed out to slip over the blower stub shaft. 


Checking the distance between the 
cam shaft and the blower stub shaft 
with a special micrometer gauge 
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Questions and Answers 


The question and answer department 
is included for the benefit of those 
who may desire assistance on problems 
involving matters pertaining to the 
operation or maintenance of air brakes, 
Diesel-electric locomotives, steam 
locomotive boilers or steam locomo- 
tive practice. Any inquiry should bear 
the name and address of the writer, 
whose identity will not be disclosed 
unless special permission is given to 
do so. Anonymous communications 
will not be considered. Inquiries ad- 
dressed to this publication will be 
referred to the source from which an 
authoritative answer can be secured. 


Steam Locomotive Practice 


By George M. Davies 


Overfire Air Jets 


Q.—We wish to apply overfire air jets to eliminate 
smoke on some of our six wheel switchers. Are there 
any special requirements for the location of the air 
jets? —M.E.R. 

A.—The recommendations of Bituminous Coal 
Research, Inc., as covered by Technical Report No. 
VIII by Eugene D. Benton, for the location of the 
overfire air jets on switching locomotives are as 
follows: 

Experience with various jet arrangements on loco- 
motives engaged in switching or light transfer service 
has shown that steam-air jets for them should be pro- 
vided with a 2-inch air tube. With an operating steam 
pressure of 150 lb. at the steam nozzle, the diameter 
of the nozzle should be 262 in. when the burning rate 
is not in excess of 40 Ib. per sq. ft. of grate per hour; 
or 5% in. if the burning rate is between 40 and 60 lb. 
per sq. ft. per hour. It is not advisable to use a nozzle 
diameter larger than 1% in. with a 2-inch air tube 
because of decrease in jet efficiency; hence, if the 
burning rate is in excess of 60 lb. per sq. ft. per hour, 
an air tube of larger diameter is required. 

Jets should be placed on each side of the firebox 
according to the following rule: The first rear jet on 
one side should be located in the wrapper sheet at the 
fifth staybolt from the door sheet and at one staybolt 
above the level of the fire-door sill. The first jet on 
the opposite side should be located at the same height, 
but at the eighth staybolt from the door sheet. The 
other jets on both sides should be located six stay- 
bolt spaces (about 24 inches) apart, but at the height 
of the staybolt nearest to 16 inches, or four staybolt 
spaces, above the grate. The staggered arrangement 
as regards opposite sides results in maximum mixing 
of the volatile gases. Jets should not deviate more 
than one bolt spacing from that recommended, except 
for the one nearest the tube or throat sheet, which 


may have to be lowered to void impingement on the 
syphon or arch tubes. If a branch pipe, or other gear, 
interferes enough to cause deviation from this rule, 
it should be relocated. Depending upon cab location, 
with reference to the back-head and grate line, the 
jet located at the fifth staybolt from the door sheet 
may fall within the cab. If it does, a hole must be cut 
in the floor to allow for placing the air intake of the 
muffler outside of the cab. The mufflers do not have 
to hang vertically, but may be given any angle to 
avoid interference with piping or brackets. 

The object of locating the rear jets higher than 
the others is to allow a “heel” of coal to be carried in 
the back corners of the firebox without smothering 
jet action. 

It is important that the toe of the arch be sealed. 
If it is not sealed, considerable quantities of smoke- 
forming gases can leave the firebox without benefit 
of the mixing effect of the overfire air. 


Driving-Wheel Rims 

Q.—W hat are the objections to driving wheels hav- 
ing cored rim pockets for the application of lead for 
counterbalance? It not the lead more effective out in 
the rim than in holes located in the back of the counter- 
balance block, where the distance to the center of 
the wheel is reduced? —F.I.D. 

A.—The rims of driving wheels should preferably 
be cast solid without cores, so as to obtain the maxi- 
mum section and have full bearing for the tires. The 
cross-section through the rim in square inches should 
be at least 45 per cent of the sectional area of the 
tire when new. The use of cored openings in the rim 
of driving wheels for the application of lead for 
counterbalance has been discontinued on most rail- 
roads, the general practice being to use the solid rim. 


Driving-Box Lubrication 

Q.—In the conventional application of grease lub- 
rication to the friction bearing driving boxes does the 
spring under the plate which carries the grease have 
to be strong enough to hold the grease to the journal? 
—М.Е.К. 

А.— Тһе spring is used to hold the grease and the 
perforated plate in contact with the journal and 
should have sufficient tension to maintain this con- 
tact. However, the driving box lubrication does not 
depend upon the pressure of the follower plate spring 
to feed the grease to the journal box but rather on the 

of the journal passing over the perforated plate 
which draws it through the perforations. 


Steam Locomotive Boilers 


By George M. Davies 


Staybolt Pitch 


Q.—Does the diameter of a staybolt determine the 
staybolt pitch? .For instance, on a boiler using one- 
inch staybolts could the pitch of the staybolts be in- 
creased when applying oversize staybolts of 11%-in. 
diameter?—R. E. D. 


A.—The maximum pitch of the staybolts is deter- 
mined by either of the following, using the minimum 
value obtained: 

(1) Do not exceed a maximum stress of 7,500 lb. 
per sq. in. of net cross-section area on firebox and 
combustion chamber staybolts. In calculating this 
stress use the supported area less the area of stay at 
the root of thread multiplied by the maximum pres- 
sure for which the boiler is designed: divided by the 
net area of the stay. Net area means least cross- 
sectional area at any part, usually at root of thread 
less tell-tale hole, but may be at the center in case it 
is reduced below the bottom of the thread. 

(2) The maximum pitch of staybolts based on the 
thickness of the firebox sheet, is obtained using the 
following A.S.M.E. formulae: 


Where: 


P — Maximum allowable working pressure 
lb. per sq. in. 

C = 125 for plates "46 in. thick and under. 

C — 135 for plates over *4g in. thick. 

T — Thickness of plate, in sixteenths of an 
inch. 

р = Maximum pitch, in inches. 


The maximum pitch of the staybolts for a given 
boiler is determined not only by the strength of the 
staybolt, but also by the strength of the plate. Thus 
the pitch of the staybolts given in the question could 
be increased until the stress limit of 7,500 Ib. per sq. 
in. on the 15% dia. bolt was reached provided, how- 
ever, the pitch did not exceed the maximum allow- 
able pitch based on the strength of the plate. 


Loads on Arch Tubes 

Q.—How is the maximum load that can be carried 
on an arch tube determined? —R.E.S. 

A.—The combined fibre stress (S) due to steam 
pressure and arch brick loading should not exceed 
7,000 pounds per square inch, calculated by the fol. 
lowing formula 

PD AB? BI? 
S= з + v | руз =r} 
where 

P = Steam pressure; lb. per sq. in. 

D = Outside diameter of tubes; in. 

Е = Tube wall thickness; in. 

A — Maximum weight of brick between two adjacent 

tubes, per 1 in of arch length; lb 

B =Length of arch; in. 

W = Section modulus of tube; in. 8 

L = Length of arch tubes between supports; in. 


Tolerances in Shell Sections 


Q.—W hen applying a new shell course to a riveted 
locomotive boiler, what tolerances are used for check- 
me me out of roundness of the shell after rolling? — 

A.—A good practice to follow would be the limits 
for distortion as stated in the Locomotive Boiler 
Code:— The barrel of the boiler shall be circular at 
any section within a limit of one (1) per cent of the 
mean diameter based on the difference between the 
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maximum and minimum mean diameters at any sec- 
tion, and if necessary to meet this requirement shall 
be reheated, rerolled, or reformed. 

To determine the difference in diameters, measure- 
ments may be made on the inside or the outside, and 
when the barrel is made of plates of unequal thick- 
ness, the measurements shall be corrected for the 
plate thicknesses as they may apply, to determine the 
diameters at the middle line of the plate thickness. 


Schedule 24-RL 


Locomotive Air Brakes 


First Service Position 
839-Q.—As the equalizing reservoir pressure is re- 
duced on the face of the equalizing piston, what hap- 
pens? A.—As in normal service position the higher 
brake pipe pressure moves the piston and unseats the 
discharge valve to allow break pipe pressure to escape 
through the rotary valve to atmosphere. 


840-Q.—MW hat occurs if brake pipe pressure becomes 
slightly lower than *qualizing reservoir pressure? 
— Piston 77 will move to the right and allow the short 
end of lever 79 to move upward out of contact with 
the equalizing discharge valve. Spring 83 will then 
cause the equalizing discharge valve to close, pre- 
venting further flow of brake pipe air. 


841-0.— hat air pressure is connected to the main- 
taining valve in first service? A.—Feed valve air in 
chamber A above the rotary valve is connected 
through the rotary valve, passage 14, cock 42 and 
passage 14a to the maintaining valve. 


842-Q.—How does the maintaining valve function? 
A.—If for any reason, brake pipe pressure reduces 
at a faster rate than the controlled rate of equalizing 
reservoir pressure reduction imposed in first service 
position, brake pipe pressure, acting on the right 
side of the piston, will be less than equalizing reservoir 
pressure on the other side. This will cause the piston 
to move to the right, lever 79 will contact with the 
maintaining valve and move it from its seat, allowing 
feed valve air from passage 14a to flow into chamber 
N, thence through passage 2b to the brake pipe. 


843-Q.—What is the result of this action? A— 
Prevents brake pipe from reducing faster than equal- 
izing reservoir, causing a slower brake pipe reduc- 
tion throughout the train, accomplishing thereby a 
more uniform control of the braking force and mini- 
mizing slack action. 


844-Q.—Can first service position be cut out? A,— 
Yes. By turning cock 42 to Out position, which closes 
seat passages 14а and 24, leading to the maintaining 
valve and reduction limiting reservoir. First service 
position may then be used as lap position. 


EMERGENCY POSITION 


815-0.— hat is the first movement in this position? 
A.—When the handle of the automatic brake valve 
is moved to emergency position, the emergency valve 
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plunger 240 unseats emergency pilot valve 243 which 
permits emergency valve 241 to unseat quickly and 
provide a large direct passage from the brake pipe 
and port J to the exhaust, so that an emergency rate 
of brake pipe reduction is obtained. 

846-Q.—How does the equalizing portion of the 
brake valve respond to this movement? A.—The re- 
duction of brake pipe pressure in chamber N permits 
the higher equalizing reservoir pressure to move the 
piston to the extreme right. 


847-Q.— What results from this action? A.—The 
by-pass port in the piston bushing is uncovered, con- 
necting chamber D to chamber N. Equalizing reser- 
voir pressure then flows from chamber D to chamber 
N, through passages 2b and 2 to brake pipe passage 1, 
which connects to the atmosphere through emergency 
valve 241 as described above. 


848-Q.—Describe the operation when a service ap- 
plication portion is used. A. —The brake pipe cut-off 
valve 151 is balanced in the emergency position of 
the brake valve by venting the air from both ends ol 
the cut-off piston. Air from below cut-off piston 146 
flows through passage 2a and port t in the applica- 
tion slide valve 774 to join the air from the top of 
cut-off valve in passage 2 thence through the rotary 
valve and exhaust passage to the atmosphere. 


849-Q.—W hat results from these connections? A. 
—Spring 155 holds the cut-off valve unseated which 
will permit recharging the brake pipe as soon as the 
brake valve handle is moved to release or running 
position. 


Diesel Locomotives* 
Speed-Load Control 


Q.—W hat is the reaction of a governor with too 
little oil? 

A.—The governor will continue to operate as long 
as there is enough oil to move the power piston. When 
the oil becomes aerated to too great an extent, the 
governor fails to operate and the engine dies. 

Q.—l/ speed is changed, does the pilot valve hace 
to be reset? 

A.—Resetting the pilot valve is not a necessity, but 
always good practice. If in changing the speed a 
change is made on the location of the speed-setting 
piston or the change at idle, it becomes a must. 

Q.—What effect has counter electromotive force on 
the operation of locomotive? 

A.—While the traction motors are running as a 
motor they also work as a generator, as they are gen- 
erating counter electromotive force and are forcing 
back at the main generator while the main generator 
is forcing voltage or pressure towards them. When 
the point is reached where we start to unload the 
engine, the load regulator moves to increase the mag- 
netic strength of the field, building up a higher 


* These questions and answers were submitted following a talk at the 
July meeting of the Chicago Railroad Diesel Club by M. Sadheimer. 
Electro-Motive Divieon, General Motors Corporation on speed and losi 
control of E.M.D. locomotives. 


voltage in the main generator. Actually, the counter 
e.m.f. of a traction motor when traveling at high 
speed with the throttle in the 8th position where main 
generator voltage may reach 950 or 980 volts, the 
counter e.m.f. may be as high as 920 or 950 volts, or 
within about 30 volts of the voltage out of the main 
generator. That is the part that the counter e.m.f. 
plays in locomotive operation. 


Q.—Would it be correct to say counter e.m.f. is 
resistance? Does it change with speed? 

A.—Since counter e.m.f. is voltage trying to move. 
current in the opposite direction from that of the 
main generator, we can say it is resistance. If the 
throttle is left unchanged, back e.m.f. will change 
with speed but speed alone does not necessarily mean 
a change in back e.m.f. 


Q.—Explain the importance of the vane motor at 
the pilot valve balance point. 

A.— The vane motor may Бе in any position when 
the pilot valve reaches balance. As long as the pilot 
valve is at balance and we bring that load regulator 
vane motor to a standstill, we have reached the bal- 
ance point, and depending upon the condition of the 
engine when balanced under load, the load regulators 
may be in any position. 


Q.—What action takes place when the governor is 
overloaded with oil? 

A.— There is a continuous hunting of the governor 
because the flyball weights fight their way through oil 
moving outward to where they overrun as far as speed 
is concerned. In fighting their way back through the 
oil, once more they overrun in the opposite direction. 
Because oil is being churned up by the flyball weights 
in the F3 governor (the electro-hydraulic governor) 
бе is a lot of suds from the gears chewing up the 
oil. 

Q.—How is the pilot valve balanced? 

A.—By moving it to get action on the vane motor 
of the load regulator. Moving the vane motor some- 
where so that it is out of the extreme minimum or 
extreme maximum field, then adjusting the pilot valve 
until the load regulating vane motor comes to a stand- 
still, gives the exact balance point on a pilot valve. 


Q.—W hat would you do on a quick turn-around on 
an F3 unit when the engineman reports the engine 
not loading properly? Also explain modified maxi- 
mum field start. 

A.—Adjustment on the pilot valve can be made if 
there is time on a turn-around. If you have 30 to 45 
minutes, check the adjustment on the pilot valve, but 
an engine not loading can be just as easily caused 
by the electrical system. It could easily be a fuse 
blown, so make a sequence test to insure you that it 
is not in the electrical system. 

Modified maximum field start is a setting put on 
the pilot valve. The adjustment sets the pilot valve 
below the balance point, where we actually get a read- 
ing of maximum field start, but on the F3 governor 
(the electro-hydraulic), the overriding solenoid will 
hold the load regulator in minimum field during the 
"time that the throttle is in idle. As soon as the engine- 
man advances the throttle one notch the overriding 
solenoid is de-energized allowing the pilot valve to 


drop below the balance point, because it is spring 
loaded and the load regulator will start traveling to- 
wards maximum field, which will give a smooth start 
10 to 12 seconds faster. 


ЕЗ locomotive, what causes the ground 
hen the throttle їз moved to idle 


i d if the ground relay 
ird ahe eren T T orat a wrong with 
the electrical equipment or the circuits. А 

А. The commonest cause of the ground relay trip- 
ping when going to idle is in the engineman moving 
the throttle to idle too fast thus pulling the power 
contactors apart under a heavy load causing a heavy 
enough arc or amperage break to strike the doors of 
the electrical cabinet and cause the ground protective 


relay action. 


Q.—On an 
relay to pick up w 


Q.—What is the relationship of the load regulator 
adjustment апа piston ring breakage? 

A.—There is no relationship between load regu- 
lator adjustment and piston ring breakage. Ап im- 
properly adjusted pilot valve will give an overloaded 
engine. However, this does not indicate relationship 
to ring breakage, because ring breakage seems to be 


‘tied more closely to the quality of fuel than the 


quantity which would be the case with an overloaded 
engine. Generally it is in the quality of fuel, not the 
quantity, nor in the adjustment of the load regulator 


or pilot valve. 


Q.—Is it possible that cracked cylinder heads and 
leaking cylinder liner gaskets may be caused by an im- 
properly adjusted load regulator? 

A.— f this question is interpreted to mean pilot 
valve adjustment instead of load regulator adjustment 
then there is some correlation between the two since 
an improperly adjusted pilot valve can overload an 
engine till the engine that normallv puts out 1,500 hp. 
may be putting out 1,750 or 1,800 hp. In such case 
the overloaded engine has leaking liner gaskets, cyl- 
inder head to liner gaskets, and possibly cracked 
heads. There is no relationship between cracked heads 
and leaking cylinder liner gaskets and an improperly 
adjusted load regulator. 


Q.—W hat causes а governor to fail to carry the en- 
gine speed. but after working with the engine for 
about a half hour the engine is O.K. and will make a 
trip but next time it is shut down it repeats. 

A.— Probably due to dirty ball checks in the gov- 
ernor due to the fact that oil is pumped back into 
the sump of the governor rather than onto the accu- 


mulator. 


Q.—What would be the cause of a Model 567 en- 
gine shutting down when the throttle is closed from 
oth, 6th, 7th or 8th notch; the governor tries to re- 
cover and hold running speed but doesn't quite hold 
the speed? 

A.—It is a problem of improper adjustment of en- 
gine speeds. That would vary in the actual setting 
depending on whether it is the electro-hydraulic gov. 
ernor or whether it be the electro-pneumatic gov- 
ernor. It is a problem of incorrect setting of engine 
speeds where engine speed actually is low, both at 
idle and top speed, dnd. probably all the way up and 
down the line. 
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ELECTRICAL SECTION 


Boston and Maine caboose C-29 equipped with 12-volt train communication power supply 


T'welve-Volt Caboose Power 


The regulator and the rectifier with its cooling 


574 


are mounted on a board 16 in. square 
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Boston & Maine develops inexpen- 
sive equipment which now has a 
10,000-mile performance record 


S PACE-RADIO communication is being used on Bos- 
ton & Maine freight trains between Boston, Mass., 
and Mechanicville, N. Y., a distance of 187 miles, 
and between Mechanicville, N. Y. and Portland, Me., 
a distance of 270 miles. The radio equipment, sup- 
plied by the General Railway Signal Company, em- 
ploys a frequency of 159.93 mc. for end-to-end com- 
munication and 159.69 mc. for train-to-wayside. 
There are three wayside stations,—one with its an- 
tenna on the roof of the Boston & Maine general of- 
fice building, in Boston, Mass., one at Greenfield. 
Mass., and one at Mechanicville, N. Y. 


The small size alter- 
nator shown here 
weighs only 30 Ib. 


Trains are able to communicate with the Mechan- 
icville station for a distance of about 15 miles, and 
the Greenfield station also has a range in each direc- 
tion of approximately 15 miles. From Boston, con- 
lact can be maintained with the train for nearly 30 
miles because of the height of the Boston antenna. 

All sending and receiving sets for both wayside 
and mobile stations are identical and operate from 
117-volt, 60-cycle, a.c. power. At wayside stations, 
this is obtained from power lines, and on Diesel loco- 
motives the d.c. power from the control batteries is 
converted to 117-volt a.c. by a rotating converter. 
This method of conversion is also used on a caboose 
equipped with a 32-volt d.c. source of power. 

А second caboose, the C-29, has a 12-volt power 
supply system. It is an experimental installation, de- 


Rectifier 


їп. 
Alt. t 
[ЕЗ a 


To Rodio Equipment 


ДЇ 
12 Volt BoHery 
Wiring diagram for the 12-volt caboose power system 


signed to test the practicability of low-voltage battery 
charging equipment for caboose radio power. 

The axle-driven generator which supplies the pow- 
er is a 14-volt alternator, suspended from a bracket 
riveted to the caboose underframe. It is driven by 
three endless vee belts which run from the generator 
pulley, over an idler above the axle to a second idler 
behind the axle, and back over the axle pulley to the 


generator. 


The suspension, which is shown in one of the 


illustrations, is similar in design to those used in 
mounting generators used for passenger car lighting. 


The batteries which are under a seat are 
braced with wooden cross pieces secured to the 
end of the seat box by threaded steel rods 
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The end of the belt tension rod is threaded, and ten- 
sion may be adjusted by means of the tension nut 
and lock nut on the end of the rod. 

The generator pulley has a 4-in. pitch diameter. 
The idler pulleys have 6-in. pitch diameters and are 
mounted on brackets riveted to the caboose center 
sill. They are so located that the backs of the three 
vee belts contact approximately 90 deg. of circum- 
ference of the 20-in. diameter flat face axle-mounted 
pulley. 

The pulley sizes are such that the generator starts 
to deliver power at 13 m.p.h. Full generator output 
is available at a speed of about 20 m.p.h. 

The all-steel caboose has a Duryea underframe 
which greatly reduces coupling shocks that would 
otherwise be transmitted to the caboose and по 
trouble has been experienced from broken belts. 

The system employs a Leece-Neville, 14-volt, 60- 
amp., three-phase variable frequency alternator, a 
full-wave selenium rectifier, a voltage and current 
regulator, a 12-volt fan for cooling the rectifier plates, 
a 12-volt, 150-amp.-hr. lead-acid battery and neces- 
sary switches and fuses. 

The field of the alternator rotates, and field ex- 


Axle power equipment 
under the caboose 


citation is obtained through two small slip rings and 
suitable brushes which are connected to the battery 
through the control equipment. 

The frequency of the alternator is one-tenth its 
speed in r.p.m. Thus, at 500 r.p.m., the frequency 
is 50 cycles per second. Field polarity or direction of 
rotation does not affect the polarity of the d.c. output. 
Therefore, no commutator or pole changer is re- 
quired and since current does not flow backward 
through the rectifier, there is no need for a reverse 
current relay. 

The a.c. output of the alternator is rectified by 
an air-cooled, three-phase, full-wave bridge type 
selenium, dry-plate rectifier. Regulation of the d.c. 
output from the rectifier is accomplished by a volt- 
age regulator controlling the amount of resistance 
inserted in series with the rotor field coil. Current 
regulation is obtained by the use of a load limitor 
element or current regulator which is actuated solely 
by a series winding. It inserts resistance in the field 
circuit in addition to the voltage regulator control 
resistance when the load current exceeds a pre- 
determined setting. 

The storage battery is made up of two 6-volt, 150- 


Elevation 
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Miles 
Profile of the Boston and Maine line over which the train communication is being operated 


General arrangement of apparatus in the caboose—The 
battery is shown in the lower right-hand corner, the rec- 
tifier and regulator in the next compartment under 
one of the seats, the radio set with cover re- 
moved, and behind it on the wall is the main switch 


amp.-hr., Exide type 3-LXWG-21R trays connected 
in series. Full charge specific gravity is 1.260 to 


1.285. 
The main switch connects the battery to the radio 


power unit and also connects the battery to the axle 
power unit. It is turned off when radio communica- 
tion is not required, to avoid unnecessary battery dis- 
charge. 

From the wiring diagram, it may be seen that 
the circuit also includes what is marked “air switch." 
This switch is closed by brake pipe air pressure when 
the pressure is above 30 1Ь., and opened when it is 
less. This prevents current consumption through the 
rectifier cooling fan and through the alternator field 
when the caboose is standing in the yard. The pres- 
sure of 30 lb. was selected to avoid operation of the 
switch due to brake line pressure reductions caused 
by brake applications. Regardless of brake pipe pres- 
sure, radio is available for use at all times while 
main switch is “ON”. 


Power Unit 


The power unit in the radio set produces the re- 
quired 117-volt power by means of a vibrating type 
inverter and a transformer. Standby power consump- 
tion is about 100 watts while transmitting power 
consumption is 300 watts. 

Except for one or two cases when the main switch 
was left in the closed position when the caboose was 
out of service, the generator has kept the battery 
charged. The margin of power, however, is small, 
and if this type of equipment is applied to other 
cabooses, it is probable that a 100-amp., rather than 
a 60-amp., generator will be used. 

The equipment was installed under the direction of 
R. I. Kendall, assistant supervisor of air brakes 
and train control, Boston & Maine, with the coopera- 
tion of the Leece-Neville Company, Cleveland, Ohio, 
and the Dayton Rubber Manufacturing Company, 
Dayton, Ohio. It was installed by railroad forces at 
their Concord, N. H. shops. 


First of 35 new Diesel- 
electric locomotives being 
built for Argentina's Gen- 
eral Belgrano Railways by 
General Electric undergo- 
ing track tests at G.E.'s 
Erie, Pa., works—Designed 
to haul passengers and ex- 
press freight over Argen- 
tina’s meter-gauge “main 
lines" each locomotive 
consists of two cabs joined 
back to back and is pow- 
ered by two 1,000-hp. 
Diesel engines 
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Under-Car Engine-Driven 
Power Plants" 


Early standardization will avoid unneces- 
sary and expensive redesigning of equipment 


Engine cooling radiator unit showing fan 


Tae battery and axle-driven generator power sup- 
ply system has been standard on passenger cars in 
this country since the introduction of electric lighting. 
The addition of air conditioning 20 years ago was 
made possible only by extending the capacity of this 
inefficient and expensive combination. The cooling 
load in summer, improvements in lighting, and intro- 
duction of electric cooking and, more recently, the 
consideration of electric space heating have combined 
to step up power requirements until today they some- 
times exceed 50 kw. per car. To supply such loads, 
battery sizes ranging from 1200 amp.hr. at 32 volts 
to 450 amp.-hr. at 114 volts are used with axle-driven, 
motor-generator sets that put out 40 to 50 kw. (1). 
Receptacles with capacities up to 35 kva. have been 
provided for a.c. power to drive the generators in 
yards and terminals in order to take over the load and 
bring the batteries up to charge. Battery manufactur- 
ers have improved their product to stand the high 
rates of charge and discharge common in this service: 
but even now railroad passenger-car batteries, in 
many cases have a life of only three years. 


* Abstract of a paper presented at the Fall Meeting of the American 
Society of Mechanical Engineers held in Erie, Pa., September 27-30, 


1949. à 

t Railroad конок Stock Division, Locomotive and Car Equipment 
Divisions, General Electric Company, Erie, Pa. 
Note: The figures, 1 to 14. appearing in the text are references to 


the bibliography at the end of the article. 
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By D. К. MacLeod1 


The axle-driven generator requires approximately 
two engine horsepower from the locomotive for every 
kilowatt it generates. The portion of the locomotive 
capacity used in this way costs and weighs approxi- 
mately five times as much as the generator itself. The 
total weight of the power supply equipment on a mod- 
ern coach and its portion of locomotive weight is ap- 
proximately 20,000 lb. The cost of maintaining this 


- portion of the locomotive is several times that of the 


axle generator. Maintenance costs of batteries differ 
widely. 

About 15 years ago, General Electric began to seek 
methods of improving this situation. Head-and power, 
(2) in which Diesel-engine-driven alternators in a 
power car supplied power to the entire train by means 
of power lines, was considered. One installation made 
over ten years ago is still in operation. Recently this 
plan has again been studied (3) (4). It has the basic 
limitations that all cars must be wired for the system 
and that, when the train is separated for any reason, 
power is lost on all cars beyond the break. 

In the late thirties installations were made, on an 
experimental basis, of Diesel-engine-driven alterna- 
tors mounted under the car (5), but no large scale 
applications followed. At that time the small Diesel 
engine was not sufficiently reliable for passenger-car 
power supply unless backed up by large expensive 
batteries. 

A large number of Diesel-engine-driven alternators 
rated at less than 50 kw. performed successfully dur- 
ing the war. Near the close of hostilities a program 
was started for the development of an independent 
power supply for passenger cars. This included test- 
ing under simulated service conditions, and later, 
consignments of experimental equipments to inter- 
ested railroads. A practical system has been devised 
for the parallel operation of the sets on individual 
cars in a train. This includes a simple scheme of 
paralleling by making or breaking the electric coupler 
sockets at the time the cars are coupled or uncoupled. 
No special knowledge is required of the “car-knock- 
ers" to do this work, and no complicated synchroniz- 
ing devices are used. By proper consideration of all 
the engineering problems, an alternator-exciter-regu- 


Power plant in position in box for under-car mounting 


lator system was devised which permitted the simplest 
form of control. Servicing of the equipment was 
given special consideration in the mechanical design 
(1). A heat recovery system has also been formulated 
and reduced to practice by at least one of the car- 
heating companies. 

Certain basic engineering factors must be consid- 
ered in the design of an engine-driven, under-car 
alternator. Railroad engineers should understand 
these so that some, measure of standardization can be 
worked out by the Association of American Rail- 
roads. It is only by early standardization that the 
railroads will obtain maximum flexibility in opera- 
tion and low costs. 


Clearance Requirements 


The size of the power plant that can be installed 
under a car is determined very largely by the equip- 
ment clearance line permited by the railroads; to 
allow margins of safety from known obstructions, 
and to allow for wear and movement of parts in 
rounding curves. The height of the obstacle, plus the 
margin of safety allowed for clearance, plus the allow- 
ance for vertical wear and car movement give the total 
height that the bottom of any equipment on the car 
must be kept above the top of the rail when the car is 
new. Similar allowance must be made for worn flange 
play, journal-box play in the pedestal, movement of 
the center plate and movement of the swing bolster in 
a swing-bolster truck. To this must be added the off- 
set of the car, at the point where the equipment is 
mounted, when it is on the curve where the worst 
lateral interference is found. 

In the clearance diagram KABCDE shows the 
equipment line which is a composite of the require- 
ments of a number of railroads, with the equipment 
mounted at a selected point between the truck centers. 
This is not a standard equipment line, and is included 
only to illustrate the problem. This line was estab- 
lished for a point that had a total lateral movement of 


145% in. from the center line of the track and a total 
vertical movement of 5 in. due to wear and clearance 
requirements. The line ABCDE moves upward for 
greater allowances for wear, margin over obstacles, 
etc. The line BCD moves to the right for sharper 
curvature, more allowance for lateral movement, and 
for mounting closer to the transverse center of the 
car. 

The height of the center and side sills, and the 
width of the cars built since World War II vary con- 
siderably. In numerous cases the bottom of the cen- 
ter sill is only 24 in. above the rail. Line KLMNOP 
was made up as a composite of all these cars, taking 
the limiting dimensions in each case. The result of 
this study indicates that the over-all height of under- 
car equipment located at the outside of the car can- 
not exceed 2694 in. More vertical space is available 
toward the center line of the car. In the older cars the 
center sills are higher above the rail, but there is less 
room between the center sills and the car sides. Thus, 
on postwar cars, the over-all depth of the equipment 
at the level of the center sill may be 47 in., but on 
many prewar cars it is slightly less. 

The over-all length of any single piece of equip- 
ment is limited by the location of needle beams and, 
on roomette cars, the location of hoppers, etc. 


Selection of Engine 


There are very few engines now on the market, of 
a size suitable for vertical mounting under the car, 
that can be rated at 50-50 hp. continuous output for 
railroad application. A few horizontal engines suit- 
able for this purpose have been developed. The rela- 
tive advantages of the two types can be evaluated only 
by experience with a large number of units. A dis- 
placement of 250-300 cu. in. is required in an 
1,800-r.p.m. engine for an output of approximately 
30 kw. in railroad service, if the four-stroke cycle is 
used. With a two-cycle engine a smaller displacement 
may be used. Since the volume of the engine-genera- 
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tor set for a given output varies inversely with the 
speed, it is desirable to use a high-speed engine. 


Governors 


The fuel-pump, injector and governor assembly 
constitute a large part of the small Diesel engine cost. 
To insure a fair division of load between engine- 
driven alternators operating in parallel, speed droop 
is desirable. The average mechanical governor (6) is 
designed for about 3 per cent droop from no load to 
full load. This is insufficient for under-car power 
plants because variations in setting are bound to oc- 
cur under railroad maintenance conditions. Gover- 
nors should be set as close together as possble at no 


Car No.l 


Car No.2 


seven square inches of duct area will be required. If 
it is taken from under the car, some form of air 
cleaner should be provided to supplement the con. 
ventional oil-bath filter, as the air will contain large 
amounts of dirt and brake-shoe dust. 

The exhaust back pressure should not exceed about 
3 in. of mercury. The muffler requires approximately 
1.3 in., leaving some 1.7 in. for the piping. This is 
important when the exhaust gases are carried up 
through the roof of the car. Stainless steel tubing 
should be used because of the corrosive action of the 
exhaust. 

This is a problem in vibration engineering (7). 
Engine-air intakes in the car will cause noise that it i 


Car No.3 


220V 36 Alternator | | 


Amplidyne 
Exciter 


Radiator 
Motor 


Starter 


Wiring diagram for under-car power plants 


load—a speed equivalent to 62 cycles is suggested as 
standard for the A.A.R., as this is the upper limit of 
Írequency variation for standard power consuming 
devices. If no load conditions exist on an entire train, 
which is improbable, some power exchange is to be 
expected unless preventive control is provided. Ex- 
perience will show whether this control is necessary. 

Governor damping is necessary to prevent hunting. 
Its form will differ with the type of governor used. 
This supplements the electrical damping provided by 
the alternator to maintain over-all system stability. 


Temperature Control 


Factory tests indicate that an engine-alternator set 
should not carry more than about half load until it is 
warmed up to approximately 50 deg. F. The temper- 
ature differential from inlet to outlet jacket water 
should be held to about 10 deg. F. under continuous 
operating conditions. The engine should be shut 
down if the jacket water approaches the boiling point. 


Engine Air and Exhaust 


Engine air should be as clean as practical. If it is 
taken from the interior of the car, approximately 
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difficult to reduce below the threshold normal ambient 
noise with the car at rest. When exhaust is carried up 
through the car body, ducts must be designed tv re 
duce noise to a minimum (8). The principal source 
of noise is vibration transmitted from the engine to 
the car body. The set must be isolated from the cir 
by rubber-in-shear (9) designed for the low-frequer 
cy pulsations of an engine. A set in one location may 
cause more noise inside the car than it would in ar 
other location. Roomette cars present a special prob- 
lem due to the openings into the car in the vicinity 0 
the engine. Modern coach construction effectively 
isolates air-borne noise. 


Fuel Tank 


Fuel tank capacity will depend on the interval be 
tween fuelings. Assuming a 50 per cent load factor, 
the engine will consume approximately 2 gal. per hr. 
Sufficient fuel should be provided to insure against its 
exhaustion; otherwise the fuel pump has to be prim 
before the engine can be restarted, and some fouling 
of the injectors will occur. An alternator in à parè" 
leled group will operate as a synchronous motor when 
the fuel of its engine is exhausted. A small eng 
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Power plant swung out of box for inspection and replacement 


may consume as much as one gallon of fuel per hour 
at light load. Continuous engine operation at no load 
will result in fouling of the fuel injectors. “False- 
Brinelling” (10) of the bearings may occur if the 
alternator does not rotate for long periods while the 
car is in motion. Experience will indicate which is the 


more serious consideration. 


Battery Capacity 

Approximately 500 amp. at about 20 volts is re- 
quired to start the set at temperatures in the neigh- 
borhood of zero. Approximately 350 amp. at 22 volts 
is required at 32 deg. F. This indicates a 150-amp.- 
hr., 16-cell lead battery, or a higher amp.-hr. rated 
nickle-iron-alkali battery. 


Excitation System 


Successful car-lighting equipment must preclude 
objectionable flicker of the lights. Fluorescent lamps 
are not as much affected by sudden dips as are in- 
candescent lamps, particularly if the voltage and fre- 
quency vary together. Dips of more than 15 per cent 
below minimum rated lamp voltage may cause starter- 
equipped fluorescent lamps that have just been 
switched on to go out. Larger dips of short duration 
can be tolerated if the lamps are warm. This problem 
is not as severe with instant-start ballasts. Time is a 
very important factor. If the flicker recurs every few 
seconds, only a fraction of a per cent voltage varia- 
tion can be tolerated. Such variations are liable to 
occur on incandescent lamps due to engine pulsations. 
Mechanical and electrical characteristics of the alter- 
nator must be such as to prevent objectionable dips 
in voltage when large induction motors are started 
across the line or two 30-kw. alternators are paral- 
leled when 180 deg. out of phase. 

These requirements necessitate an ultra-high speed 
excitation system. The development of the amplidyne 


made it practical to get the precise control necessary 
for such a system. 

The amplidyne (11) has an exceedingly short time 
delay. These characteristics make it ideally suited for 
engine-driven alternators. It requires only about one 
watt to control its entire output and, therefore, uses a 
static regulator of small dimensions. 


Alternator 


The dimensions of under-car alternators are deter- 
mined by excitation requirements rather than by heat- 
ing. With a vertical engine, the diameter of the alter- 
nator may become the limiting dimension in a power 
plant. Therefore, a small-diameter alternator is an 
advantage, if it can be obtained without sacrificing 
desirable electrical characteristics. The alternator, 
when operating alone, must be able to start a 15-hp. 
air-conditioning compressor motor without objection- 
able flicker of the lights. 

Parallel operation requires the addition of a pole- 
face winding to the alternator field. This serves to 
reduce hunting and maintain stable operation. It also 
provides additional torque for pulling the machine up 
to speed when the alternator is paralleled out of phase 
and below synchronous speed. Its principal disadvan- 
tage (aside from cost) is that the short circuit cur- 
rents of the alternator are increased. Hence, it is de- 
sirable to use the minimum amount of pole-face. 
(amortisseur) winding required to give successful 
parallel operation. 

Mechanical construction is very important. Arma- 
ture windings must be braced to withstand the forces 
produced by the high currents that sometimes occur 
during synchronizing. All windings must be treated 
with several coats of water- and dirt-resistant varnish. 
The same general practice should be used for the con. 
struction of these alternators as is used for axle-driven 
generators. Care must be taken to avoid exposure of 


. 
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vulnerable parts of the engine and other equipment to 
flying ballast, brakeshoes, etc. 


Heating 


Ап under-car power plant provides a good source 
of heat for hot water and space heat. The average car 
requires approximately 170,000 B.tu. per hr. for 
space heating. For hot water, passenger cars require 
up to 50,000 B.t.u. per hr., and diners up to 80,000. 
А good upper figure is 250,000 B.t.u. per hr., and in 
extreme climates, 350,000. A 30-kw. engine alterna- 
tor has available the heat equivalent of approximately 
90 kw. divided about equally between jacket water, 
exhaust gases, and electrical output. This is sufficient 
for the majority of cars, while still leaving enough 
power for lights, ventilating fans and refrigeration. 
However, in case of engine failure, some other source 
of heat must be made available. Since it is desirable 
to have steam heat for standby operation, an efficient 
combination consists of a common heat exchanger 
into which the engine jacket water is fed directly. 
The output of a heat exchanger in the exhaust, electric 
immersion heaters and the output of a heat exchanger 
in the steam line provide the remainder of the heat. 
Since the engine jacket water temperature is held at 
180 deg. F., this leads to a 180-deg. F. heating system. 

` Such a system permits the locomotive train-heating 
boilers to be shut down during most of the year. 


Engine Pulsations 


Engine alternator design must consider the power 
pulsations that can occur in parallel operation. The 
torque of an engine will have pulsations above and 
below the average due to the firing of the cylinders 
(12). Resonance occurs when the torque that is mak- 
ing the alternator swing is in step with the natural 
frequency of the alternator and prime mover. In a 
properly balanced engine, the torque pulsation fre- 
quency will be the same as the r.p.m. for a two-cycle 
engine and equal to half the r.p.m. for a four-cycle 
engine. Harmonics of the fundamental will also be 
present in the torque pulsation. Any unbalance be- 
tween cylinders such as that caused by fouled injec- 
tors, will increase the magnitude of the pulsations. 
Reasonable allowance for this must be made in the 
design. 

In the usual case it is sufficient to determine the 
natural period of each of the engine-driven alterna- 
tors acting alone, and to make sure that the frequen- 
cies of the disturbing forces fall outside the band 
given by the highest and lowest frequency. 

Negative Damping 

There is a critical limiting value of resistance in the 
armature circuit of an alternator of the type used in 
the under-car power plant beyond which cumulative 
hunting may occur. en this occurs at no load, it 
can usually be stopped by additional amortisseur 
effect. The severity of hunting increases as the excita- 
tion is increased. Ап adverse regulator characteristic 
may, therefore, contribute to the severity of this 
phenomena under certain conditions. 

High values of alternating torque are developed on 
sudden short circuit (13). These short-circuit torques 
are experienced when single-phase short circuits oc- 
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cur on an engine-driven alternator operating alone, 
or in parallel with other alternators. 


Synchronizing 


In stationary power plants, the frequency of an in- 
coming alternator is brought very close to that of the 
bus and the line switch is closed when the two volt- 
ages are nearly in phase. Equipments are available 
for automatic synchronizing. They are not necessary 
with under-car power plants, and their use is to be 
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avoided because they represent additional control de- 
vices to maintain. It is necessary, therefore, to de- 
sign for the transient torques generated when the in- 
coming machine is paralleled when out of phase with, 
and differing in speed from the bus. 

When a single alternator is paralleled on a hit-or- 
miss basis, the electrical transient torques may be 
worse than the short-circuit torques previously de- 
scribed. They are usually not appreciable if the 
speeds are relatively close and the electrical angle be- 
tween the incoming machine and the bus is on the 
order of 30 deg. or less. The lower the reactance of 
the alternator, the smaller the angle at which the 
electrical torques become appreciable. 

Tests on small under-car power plants show that the 
minimum over-all disturbance is obtained when par- 
alleling by applying the field before closing the line 
contactor. The disturbance is violent if the paralleling 
occurs when the incoming machine is 180 deg. out of 
phase, but of much shorter duration when the paral- 
leling is done with the field fully excited than when it 
is done with the machine unexcited. It has also been 
found that with proper design it is practical to paral- 
lel a machine with the bus when its speed is as much 
as 10 per cent slow. 

It is recognized that critical speeds may exist at 
speeds below normal, and that the engine has to go 
through these criticals in coming up to speed (14). 
Generally this is not serious because the set will pass 
through the critical speed before the vibrations have 
time to build up. Out-of-step operation is not likely 
to occur under normal conditions because the react- 
ance between machines is relatively low and because 
the fuel limit on the governor tends to unload an 
overloaded generator. It is of course possible for the 
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paralleled group of alternators to become overloaded 
and fall below rated speed. 


Load Division 

If two alternators are paralleled, their characteris- 
tics are such that any small difference in voltage will 
be equalized by the flow of leading or lagging cur- 
rent. These currents have a cumulative effect and will 
build up to large values unless precautions are taken 
to prevent it by "cross-compensating" the voltage reg- 
ulators. A resistance is inserted in the connection of 
the potential coil of the regulator to the two-phase 
wires. À current transformer in the third-phase wire 
is connected across the resistor so that zero power 
factor lagging or leading current adds directly to or 
subtracts directly from the phase voltage. This 
“fools” the regulator into believing that the voltage 
is high or low as the case may be and it adjusts the 
excitation accordingly. The connection of the current 
transformer across the resistance is such that increas- 
ing the resistance causes the current to come more 
nearly into phase with the voltage. This compensates 
fo. inequalities in the regulator settings and for the 
pulsations in voltage due to engine operation, and 
divides the reactive load equitably between the ma- 
chines. Changing the voltage of one machine in a 
group operating in parallel can only change the divi- 
sion of the reactive current. The division of real pow- 
er is determined by the engine governors. These are 
selected to give a drooping characteristic so that the 
speed falls as the load increases. A 5 to 6 per cent 
droop is desirable to secure a reasonable division of 
real power unless excessive speed control devices are 
used, Attempts should be made to set the no-load 
speed of all governors the same and depend on the 
slope of the characteristic to keep the division of 
load reasonably close when the individual slopes are 
different. 

The droop in the governor and the biasing of the 
regulator (cross compensation) introduce voltage and 
frequency variations which are not necessary when 
the engine-driven alternator operates alone. Commer- 
cial induction motors are guaranteed for a + 5 per 
cent variation in frequency and a — 5 per cent varia- 
tion in voltage, or a total of + 10 per cent variation 
in both frequency and voltage combined. Similar 
variations are permissible in other devices, but care 
should be taken that the resultant voltage limits are 
suitable for all devices. | 

А number of different schemes are available for se- 
curing automatic paralleling of alternators in the train 
when cars are cut in or out. In general, the greater 
the number of control wires used, the less complicated 
the scheme becomes. It is possible to use only two 
wires. А great step in simplification can be made if 
three wires are used, and further simplification is 
possible with more wires. The basic requirements are 
that, when one group of cars is coupled to another, 
one of the groups is broken up into single, or at the 
most two, alternator units in such a way that power 
1s left available on each car. The units are paralleled 
one at a time to keep the rush of current through the 
contactors to a minimum. The control wires should 
be in the same receptacle as the power terminals so 
that when the power circuits are to be separated at 


the receptacle suitable line contactors remove power 
before the circuit is broken at the power plug. 

Dummy receptacles must be provided for the plugs 
that are not coupled to another car, and these can be 
used to form terminating circuits indicating the two 
ends of the train. Eventually some system of paral- 
leling control will have to be standardized for all 
manufacturers so that there will be complete inter- 
changeability of cars between trains and even between 
different railroads. The simpler the control schemes 
are, the easier it will be to standardize them. 
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Tinning Aluminum 
Sheathed Cables 
By W. E. Warner 


Aluminum cable sheathing is now sometimes used in 
place of the more usual lead sheathing. Satisfactory 
wiped joints in these sheaths can be made provided 
u^ n pier is first tinned. | 

irst, the sheath surface must be well cleared usi 
a fine file or wire brush. The most satisfactory solder 
for tinning consists of 90 per cent tin and 10 per cent 
zinc, no flux is necessary. The sheath surface is then 
heated by a blow torch just sufficiently to melt the 
solder. The solder is then rubbed vigorously over 
the surface, the heat serves to melt the solder while 
the rubbing action breaks up the film of aluminum 
s which forms rapidly. 

e tinning is completed by scrubbin 

solder into the aluminum by ices of аз [=з 
This will remove any remaining trace of oxide and 
thoroughly unite the solder with the aluminum To 
do this, the solder must be in stick form. These sticks 
should be at least half an inch wide and preferabl 
given a slight curvature. The sheath should onl be 
heated enough to melt the solder. 2 
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Reenforcing Armature 
Coil Supports 


By C. F. Steinbrink* 


IE HAS been our experience that the pinion end coil 
support of the original E.M.D. type D-7 traction 
motor was not of sufficient strength to withstand the 
excessive vibration which this motor is subjected to 
in service, and consequently, this support cracks at 
the narrowest part of the web. 

Eventually, the manufacturer developed a heavier 
support which has proved satisfactory but, in the 
meantime, many thousands of these motors were put 
in service, and the railroads who purchased and re- 
ceived early delivery of Diesel locomotives had prac- 
tically all of this type of support in service. 

The construction of this motor is such that the 
new support cannot be applied to the spider or quill 
without destroying the winding, and as the manu- 
facturer did not replace the support until after it had 
cracked, many of the motors received on unit ex- 
change had motors with armatures having the old 
support. 

This, of course, is one of the faults of unit ex- 
change. Even though the original motor received 
with the locomotive was of newer construction, when 
the original motor was sent in for overhauling, the 
motor received in exchange frequently had the old 
support. Then, if the support failed during its next 
mileage service, the user had to pay for a new 
armature. 

It was to avoid this expense that we tried re- 


* General Electrical Foreman, Chicago, Rock Island & Pacific. 
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Fig. 2—The pinion end 
of a D-7 traction motor 


with the  coil-support 
webs welded but not ma- 
chined 


enforcing this support. First, we chipped out only 
the cracked webs, and welded them only. We soon 
found out this was not satisfactory, as the webs which 
had not been reenforced had to take considerably 
more of the vibration, and would crack after short 
mileage and cause winding failures. 

Figure 1 shows the pinion-end coil support of a 
D-7 armature before it was reenforced. Figure 2 
shows the support after being reenforced with elec- 
tric welding, and before it had been turned. It will 
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Fig. 1—A type 0-7 traction motor armature 
showing the pinion-end coil support before weld 


‘ig. Ife» 
fa D ny 
vith the 
rebs welded y 


hined 


be noticed that only the front web is reenforced, 
as we found this was sufficient. To get an even heat, 
and not cause heat cracks, a little weld is applied at 
a time, and then the armature is rotated and skip 
welded, using a ?45-in. mild steel rod at 140 amp. 
until the heat is evenly distributed, and then finish- 
ing with a 18-іп. rod. To remove stresses set up in 
welding, each layer is peened with an air hammer as 
applied. Although approximately 12 Ib. of weld metal 
is applied, we are able to hold the support to within 
.005 in. out of round. 

Since these pictures were taken, the holes which 
formerly held the air baffe are now being welded 
also, and the baffle left off, since it was found to 
impede the passage of air through the armature. 

It takes approximately eight hours labor to weld 
and machine this support, and we have been welding 
over two armatures per week for about three years, 
or a total of approximately 312 armatures. In the 
majority of cases, the armature would have been re- 
placed with a new armature and, in some cases, the 
shaft and commutator could have been saved. The 
average saving is $2,000 per armature, or a total sav- 
ing of over $200,000 per year. 

These pictures show an armature which has had 
the winding removed, but in no case is it necessary 
to remove the winding just to reenforce the coil 


support. 


Automatic Diesel Engine 
Temperature Control 


The Denver & Rio Grande Western has equipped all 
of its 48 E.M.D. Model FT, 1,350-hp. freight loco- 


Pneu-Temp fan clutch 
operating cylinder 
used to control a gen- 
erator-end fan —4An 
adjustment at the 
rear of the cylinder 
controls the final posi- 
tion of the clutch op- 
erating lever and an 
adjustable orifice in 
the air supply line 
governs the rate of 
engagement of the 
clutch 


motive units with fully automatic control of engine- 


cooling water temperature by the installation of Min- 
neapolis-Honeywell fully-modulated radiator shutters 
in conjunction with Pnue-Temp Automatic Fan- 
Clutch Controls for the generator-end fan clutch and 
the accessory-end fan clutch. 3 


Clutch Operation 

The fan clutches were originally operated man- 
ually. To obtain the best automatic operating se- 
quence, it was found necessary to sometimes engage 
fan clutches at engine speeds between idle and 800 
r.p.m. This is contrary to locomotive operating in- 
structions which state that fan clutches should not be 
engaged at speeds above idling. This instruction is 
understandable inasmuch as many firemen engage 
clutches instantly by operating the clutch lever with 
their foot, a procedure which would not be desirable 
with the engine running at 800 r.p.m. However, the 
clutch size is ample, and continued operation has 
proven that the fan clutches may be engaged by 
means of pneumatic cylinders, when the rate of en- 
gagement is properly controlled, no damage is in- 
curred to the fan clutch, fan drive belts or related 
equipment. This information is now confirmed by the 
locomotive manufacturer who recommends the in- 
stallation of this type of automatic temperature con- 
trol and fan clutch operation. 

The radiator shutters, generator-end fan clutch and 
accessory-end fan clutch are all controlled by a single 
thermostat element. The control system is so con- 
nected that should the control air pressure fail, the 
radiator shutters assume full open position with fan 
clutches engaged. The equipment for operating the 
fan is known as the Pneu-Temp Fan Clutch Control. 
It was developed and is licensed by The Equipment 
and Supply Company, Diesel Division, 1422 16th st. 
Denver, Colorado. Я 
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NEW DEVICES 


Mechanically 
Operated Pipe Threader 


Faster working speed, automatic chuck- 
ing, lower initial cost, better, cleaner 
threads and a greater reduction in main- 
tenance expense are among the operating 
benefits. claimed for the new model 
Thred-O-Matic 44  pipe-threading ma- 
chine brought out by the Quijada Tool 
Company, Los Angeles, Calif. Its range 
is from % in. to 4 in. 
Mechanically-operated automatic chucks 
account for the high speed of the ma- 


chine, according to the manufacturer. 
The operator is required only to lay pipe 
in the spindle and flip a switch and the 
pipe is chucked, centered and turned. 
With the exception of occasional resharp- 
ening of the eight jaws, no maintenance 
is required to give positive chucking each 
time. The chuck jaws themselves are hob- 
bed similar to pipe wrench jaws, and the 
more torque applied to the pipe the firm- 
er the gripping power. 

In the cutter assembly, the cutter wheel 
is mounted on the front housing plate to 
allow the operator to place a fitting on 
the pipe immediately after threading. 

The oil pump is driven directly by the 
transmission and oil flow is instantan- 
eous. Flow is directed through the tubing 
located in each die head to the exact spot 
where the oil is needed. Spur gears 
mounted on precision made shafts are 


held in place by double shielded ball 
bearings. 


In this unit, a large red blinker light 
located in an easily visible position 
flashes every two revolutions. The oper- 
ator stars thread on first flash апа 
threads until five flashes are counted, 
then opens the die head. 

The quick opening type of die head 
utilizes four high speed dies in each 
head. One screw simultaneously adjusts 
all dies for changing depth of thread. 
Reamers are of the flat bladed type and 
one is attached to each die head. 

А 3-hp. motor operating on a 220-volt, 
3-phase, 50-60 cycle power supply pro- 
vides ample power at all times. Auto- 
matic magnetic switches assure overload 
protection. А switch selects high speed 
simply by moving into left hand position 
and slower speed by moving to right 
hand position. Unchucking the jaws is 
performed by raising the handle to the 
upper position. 


Flat Stem 
Magnetic Thermometer 


There are many applications of thermom- 
eters where heat must be indicated, bu 
because of their shape, conventional 
round stem instruments cannot properly 
perform the task. This problem has been 
solved by the W. C. Dillon & Co., 5410 
W. Harrison street, Chicago 44, with 
their introduction of the illustrated unit. 

Items such as electric transformers, en- 
gine blocks, air ducts, exhaust ports, etc., 
can be checked with this device. The 
large flat area quickly gathers and re- 
tains heat from the surface under test. 
It actually covers the heat area like a 
blanket whereas round stem units would 
permit the heat to escape past them 
around each side of the stem. 
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The magnets enable the operator to 
place the thermometer on a flat surface 
and “peel” it off in an instant, It saves 
untold time usually required for fitin 
of a more complicated nature, 

Specifications for the thermon 
clude: dial sizes of 1, 2%, 3 and 5 
diameters which are optional; i 
lengths in intermediate sizes from 3 
up to and including 42 in. long; 
in either Fahrenheit or Centigrade fi 
sius) calibration; erystal is sealed 
double gaskets; will withstand 
better than 3,476 Ib. per sq. 
gears or linkages are used. } 

The model can be screwed into й 
or steam lines, if desired, 
removing the magnetic portion ol 
stem. 


AlI-St 
Safety Step Ladd 


A mobile step ladder is being produce 
by the Ballymore Company, 3 $. Robert 
road, Bryn Mawr, Pa., incorporating a 
automatic safety feature which is effective 
and simple. The ladder is mounted on 
ball bearing casters for easy movemen 
but the moment a person steps on li 
ladder, the rubber-tipped legs autom 
cally come in contact with the floor, 


venting rolling action and the poss 
of a fall. z 

Stock rooms, parts storage Ia 
partments and maintenance пои 
proved its practicability. | 
are made in standard sizes 1rd 
six steps out of aluminum BBS” 
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Savings gained right now are more important to Rail- 
roads than long-range economies that may not pay off. 
That's the significant thing about the savings you get 
from Chilled Car Wheels. You get them immediately 

.. when they count the most . . . when you can use 


them to best advantage. 
With Chilled Car Wheels you profit at once with 
these big savings: 


Immediate and substantial savings in wheel 
investment and lower first cost. 


Immediate reduction in replacement and 
wheel shop costs. 


Immediate delivery from 26 strategically 
located member plants — reducing inventory 
requirements. 


Improved design — assuring greater safety, 
strength and durability. 


Details of these economies can be obtained from any 
member of the Association of Manufacturers of 
Chilled Car Wheels. 


Remember: Over 65% of tbe nation's railroad freight 
is carried on Chilled Car W heels, i 


445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 
American Cor & Foundry Co. * Canadian Car & Foundry Co. . Griffin Wheel 
Marshall Car Wheel & Foundry Co. * New York Car Wheel Co. * Pullmáo-Standar | vate 


Southern Wheel (American Brake Shoe Co.) 
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The frame is %4-in. steel tubing and the 
step plates of non-slip reinforced ех- 
panded steel are electrically welded in 
one sturdy unit. 

Handrails are optional on the safety 
ladders having from three to six steps and 
the removable steel mesh basket is op- 
tional on all models. 


Brush Stabilizer 
For Fractional-Hp. Motors 


А device which is claimed to more than 
double the life of brushes and commuta- 
tors in series-wound, heavy-duty motors 
has been developed by engineers of Gen- 
eral Electric's Fractional Horsepower 
Motor Divisions. 

Designed for С.Е. fractional-hp. mo- 
tors used in portable electric tools, the 
new brush stabilizing mechanism coun- 
teracts the wedging effect of the com- 
mutator and causes the brush to ride 


freely in the brush holder. The mecha- 
nisms have been designed to interchange 
with standard mechanisms as outlined in 
the N.E.M.A. standardization of series- 
wound motor parts. 

The normal cartridge type of brush 
holder as used on portable tools consists 
of a brush holder, insulating tubing, 
brush and spring assembly, and a brush 
cap. 

The change to a brush stabilizing 
mechanism involves the use of an angu- 
lar brush top plus the addition of a 
bracket to seat on the angular brush top. 
The brush spring pressure is thus раг- 
tially resolved into a horizontal com- 
ponent which corrects the brush wedging 
and thus improves commutation and in- 
creases brush life. 

The addition of a roller to the bracket 
assures close following of the brush on 
the commutator resulting іп improved 
commutator life. 

The G.E. line of Type BA heavy-duty 
series motor parts will be available with 
and without the new mechanism, Special 
applications to other types of motors 


using a cartridge type mechanism also 
are expected. 


Welding Goggles 
With Nylon Cups 


Nylon in plastic form has great com- 
pressive strength and impact resistance. 
Therefore it offers extra safety when eye 


protection is required. Моге strength 
and less weight are features of this 
welding goggle with cups of DuPont 
nylon plastic, now being manufactured 
by Willson Products, Ific., Reading, Pa. 
In addition to light weight, the goggle 
has comfort features, including rolled 
edges to reduce pressure around the eye 
socket; adjustable leather bridge and 
headband to assure perfect fit; triangular 
lenses for extra wide vision and screened 
indirect ventilating ports which admit air 
to prevent fogging, but keep out dust 
and flying particles. The goggle is also 
available with direct ventilating ports 
and clear, impact-resisting lenses for 
chipping and other heavy duty work. 


Three Models 
Of Diesel Engines 


The Harnischfeger Corporation, 100 Lake 
street, Port Washington, Wis., has intro- 
duced three models of Diesel engines for 
the railroad industry. The engines have 
horsepower ratings of 45, 70 and 150 
for the 2-, 3- and 6-cylinder models re- 
spectively. Engine weights are 1,100, 
1.350 and 1,900 lb., giving weight-power 
ratios of 24, 19 and 13 lb. per hp. All 
models operate at а maximum of 1,400 
T.p.m. and at a maximum piston speed of 
1,285 ft. per min. 

All engine parts are interchangeable 
from one model to another with the ex- 
ception of such parts as the crankshaft, 
camshaft, crankcase, etc, which аге 
necessarily different due to the number of 
cylinders. The engines employ the two- 
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stroke cycle principle, with a bore of 
4% in. a stroke of 5% in. and a dis. 
placement of 87% cu, in. per cylinder, 
The Model 387-C crankshaft has four 
main bearings; the Model 687.C crank- 
shaft has seven main bearings, All pins 
and journals are drilled for continous 
pressure lubrication. 

These P.&H. Diesel engines have a 
patented cylinder head and liner assem- 
bly. Each cylinder is an independent. 
fully water jacketed assembled 
Should it be necessary to change 
or connecting rod it is a 4(-min, 
job to (1) disconnect the inj 
line and remove the injector; (2) 
move connecting rod caps through 
large inspection port in the lower on 
case (it is not necessary to remove 
oil pan); (3) remove four head nits 
and lift out the cylinder head and liner 
assembly as a unit (the piston and 
connecting rod will lift free with the 
assembly); (4) install the spare power 
unit assembly by reversing these steps. 


Three-Phase 
Transformers 


All the advantages found in the single 
phase CSPB distribution transformers for 


i ed in 
banked-secondary operation are offen 


a new line of three-phase CSPB har 
formers announced by the rect 
Electric Corporation. Designed for ый 
wire, 208Ү /120-volt secondaries, the чей 
transformers make possible three? 

banked-secondary operation ior 
possibility of cascading oF 

radial operation found previousiy 
banking conventional a 
new, three-phase transformers # en 
in banked-secondary systems reduce 
flicker resulting from motor ^ 
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А comfortable margin 


of READY POWER 


. From those who have watched our new switcher in 
service — on the Nickel Plate, Erie, New York Central, 
Cincinnati Union Terminal, St. Louis Terminal Rail- 
road and Frisco, so far — come most favorable com- 
ments concerning available power and handling. 


This is due to the simplified and efficient electrical 


control system. But more, it lies in the fact that this 
locomotive has a comfortable margin of ready power. 
The diesel easily develops 1200 hp at 950 rpm — it pro- 
vides a full 1000 horsepower to the traction motors. 


Ample power will keep maintenance at a low figure. 


This, with the many refinements suggested by operating 
men, plus others conceived by ourselves, will prove out 


on your railroad. 
Arrange to have your people take a careful look 


at this switcher. It is powered by our own Hamilton- 
built engine. It uses standard Westinghouse rotating 
equipment. It uses standard accessories of the highest 


grade. 


DIVISIONS: Lima, Ohio—Lima Locomotive Works 
Division; Lima Shovel and Crane Division. Hamil- 
ton, Ohio—Hooven, Owens, Rentschler Co.; Niles 
Tool Works Co. Middletown, Ohio — The United 
Welding Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes and 

ovels; Niles heavy machine tools; Hamilton 
diesel and steam engines; Hamilton heavy metal 
stamping presses; Hamilton-Kruse automatic can- 
making machinery; Special heavy machinery; 
Heavy iron castings; Weldments. 


“LIMA > 
HAMILTON 


CORPORATION 
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crease service reliability, and reduce nec- 
essary installed capacity. 

Features of the CSP and single-phase 
CSPB transformers such as "loading by 
copper temperature" and integral surge 
protection are incorporated within the 
transformer itself. An extra secondary 
breaker within the transformer and ad- 
ditional low-voltage bushings provide 
proper sectionalizing of the secondary 
without the necessity of mounting addi- 
tional equipment. 

Three-phase CSPB transformers are 
available in the 75-kva. rating in standard 
high-voltage ratings from 2,400 to 14,400 
volts inclusive. 


Valve Type 
Sight Glass 


Originally designed for observing the 
clarity of hot water passing through 
Worthington Hot Process water treating 
systems, the valve type sight glass can be 


used in any system through which trans- 
parent liquids flow. 

The clarity or turbidity of transparent 
liquids flowing under pressure through 
pipe lines can now be observed by means 
of this valve type sight glass, manufac- 
tured by Worthington Pump & Machinery 
Corp., Harrison, N. J. 

Differential pressure is established 
across the deflector to allow some of the 
liquid to circulate continuously through 
a glass observation bowl. A special fea- 
ture is provided by the valve which per- 
mits the removal of the observation bowl 
for cleaning. 


Dry Chemical 
Fire Extinguisher 


The C-O-Two Fire Equipment Company, 
Newark 1, N. J., has completed develop- 
ment of its newest contribution, the dry 


chemical type fire extinguisher. 

It is a self-contained unit with no ex- 
tra gadgets protruding or complicated op- 
erating instructions. The dry chemical is 
free flowing, with no syphon tubes or 
valves within the cylinder to become 
clogged or inoperative. The discharge 
hose and nozzle remain empty until the 
fire extinguisher is actuated. 

Two convenient sizes are available to 
fit fire fighting needs, one of 20-lb. ca- 
pacity and the other of 30-lb. capacity. 
Approved by the Underwriters’ Labora- 
tories, Inc., their rating is B-1, C.1. C-O- 
Two. Two dry chemical is non-conduct- 
ing, non-corrosive, non-freezing, non-toxic 
and is effective on flammable liquid and 
electrical fires. 

When the chemical is spent, on-the- 
spot recharging is possible. Dry chem- 
icals for recharging are available in han- 
dy premeasured 20- and 30-lb. sizes as 
well as in a 50-lb. bulk size, all sizes 
packed in durable moisture proof con- 
tainers. ` 


Strip Abrasive 
Drum Sander 


Shops concerned with the problem of 
using polishing and buffing abrasives in 
endless belt form can now take advantage 
of a 75 per cent saving in abrasives by 
using it in strip form on a new type 
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buffer drum developed by the American 
Diamond Saw Company, 519 N, W, Park 
avenue, Portland 9, Ore, 

It is a split drum, cushioned with rub. 
ber, the halves of the drum being locked 
into a solid drum by a cone type washer 
and permits the use of less expensive 
standard strip abrasives. Its light weight 
makes it highly adaptable for use with 
a flexible shaft as well as on a stationary 
arbor. і 

Standard width abrasives, available in 
roll form, are wrapped around the drum 
and secured into place by pins that re. 
cede out of the way when the cone 
washer is tightened down. During buffing, 
polishing or grinding operations, the 
wheel does not lose diameter or need 
dressing. Abrasive cloth in various grits 
can be quickly interchanged on the same 
drum to accommodate rough or fine work. 

The new “Cone-Loc Drum Sander” is 
available rubber cushioned, in sizes from 
6% in. to 12 in. diameter and various 
standard widths and bores. A бМ-їп, felt 
cushioned sander is also avaliable. 


Battery Vent Plug 
Shows Electrolyte Level 


The Gould Storage Battery Corporation, 
Trenton, N. J., announces a translucent 
plastic vent plug, named the “Televel,” 
which shows at a glance whether the bat- 
tery needs water. Maintenance men may 
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The motive power problem of the future is what 
available fuel will prove most efficient. The problem 
of today is to get the most efficient returns from what- 
ever fuel is being used. 

Fleets of steam locomotives, that have been 
equipped with Security Circulators supporting prop- 
erly proportioned brick arches, show definite gains in 
performance in relation to the fuel consumed. Such 
installations have been made by fifty railroads, in 
twenty-five different types of locomotives. 

Many other existing locomotives could be con- 
tinued in profitable service if equipped with Security 
Circulators to improve their operation. 

* * * 


The Security Dutch Oven, recently developed and in- 
troduced by the American Arch Company, has already 
been installed in over two hundred oil-burning steam 
locomotives, to increase efficiency of combustion and 
aid in improving steaming qualities. 


American Arch Company luc. 


NEW YORK * CHICAGO 
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surface. А white circle appears, indicat- 
ing that water is required. 

The “Televel” is available at slight 
extra cost for all new Gould "Z" type 
batteries, both “Thirty” and “Kathanode.” 


High Temperature 
Rotating Joint 


This rotating joint is designed for steam, 
hot water, oil, or other liquids. Its maxi- 


mum working pressure is 150 lb. steam at 
rotating speeds from 150 to 300 r.p.m. 

Although the illustration shows female 
end connections, male or flange ends are 
optional on these units designed and man- 
ufactured by the Chiksan Co., Brea, 
Calif. 

Easy turning is made possible through 
the use of stainless steel ball bearings 
and the seal is not affected by corrosion, 
contamination or sudden temperature 
changes. 

The devices are available in 1, 2, and 
216 in. sizes, others being under devel- 
opment. 


Semi-Automatic 
Tube Bending Unit 


For the handling of production jobs and 
maintenance bending work requiring fre- 
quent changeovers, the Pines Engineer- 
ing Co., Aurora, Ill, has announced the 
illustrated semi-automatic hydraulic pipe 
bending machine. 

Designated as series 1400 bender, it can 
handle tubes and pipes up to 5 ft. in 
length. The maximum rated capacity is 
l in. outside diameter, 15 gauge tubing 
(steel) with a maximum bending radius 


of 815 in. to the centerline of the tube. 

The machine's movements are con- 
trolled by two toggle-operated hand-clamp- 
ing levers and one manual hydraulic 
valve control lever. Ап adjustable angle- 
of-bend turret permits instantaneous se- 
lection of any one of four pre-set angles 
of bends. The unit is capable of produc- 
ing up to 400 bends an hour depending 
on the material. The hydraulically oper- 
ated bending arm moves at a speed of 
29 r.p.m. 

A steel pedestal measuring 18 in. by 
40 in. mounts the unit. This pedestal 
serves as a reservoir for the hydraulic 
oil and as a base for mounting the motor, 
pump and control valves. 


Power-Driven 
Threading Machine 


Speed selector switch and push button 
controls for standard voltages are among 
the time-saving features of the production 
threading machine identified as the Oster 
No. 72 "Wilco." 

Versatility is demonstrated by its abil- 
ity to thread short lengths of pipe on both 


ends such as 2 in. pipe only 314 in. long, 
without using a nipple chuck. Regular 
pipe range is М to 2 in., extra pipe range 
4g in. and bolt range М to 1% in. 

With this unit, available from The 
Oster Mfg. Co., Cleveland 3, Ohio, faster 
threading and minimum handling of stock 
are offered by a 3-speed motor (900-1,800- 
3,600 r.p.m. and spindle speeds 40-80-160 
r.p.m.) ; worm gear drive with ball bear- 
ing mounted spindle; the wrenchless front 
chuck with easy-to-grip chuck wheel; non- 
locking rear centering chuck; the quick- 
opening, adjustable die-heads with seg- 
mental dies; length gauge for quick set- 
ting to size for threading and the cali- 
brated gauge for setting to desired length 
of pipe for cutting-off; individual drive 
centrifugal coolant pump with coolant 
line in front of die head. 

Carriage and die-head support the 
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operating unit with flat ways on bed, À 
carriage operating lever is used instead of 
hand wheel. Carriage travel is 12 in.; 
length of ways is 30 in.; spindle bore i 
2% in.; and height to center of spindle is 
38 in. 

The maximum length of thread cut with. 
out regripping stock is 14% in, Floor 
space required is 2 ft. 3 in. by 5 ft. 10 in, 


The new Elect: 
fuel injector W 
on fuel of 40 c 


with less coml 


Fully-Insulated 
Electrode Holders 


The Bernard Welding Equipment Con- 
pany, Chicago 19, is now making its 
"shortstub" electrode holders with the 
electrode gripping head completely cor 
ered with an insulating material called 
“lifeguard.” The holders make it pos 
sible to deposit the total fluxed length 
of welding electrodes which results in 
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and lower cyli: 
than the old in 


the lowest possible electrode waste. The 
new insulation material was developed 
to withstand the direct heat of the ar 
when the last coated inch of the eec 
trode is being deposited. The new inst 
lation has high resistance to impact and 
will not chip or crack under rough har 
dling. Since all outside metal surfaces af 
the electrode holders are completely en 
ered with insulation, danger of electric 
shock is minimized even when used it 
wet areas. 


Safety Spectacle 


A safety spectacle has been developed 
under the trade name “Saf.-Spec” which 
has several interesting features. 
manufacturer claims that this spec 0 
maximum protection from impact 
where spectacle type safety goggles are 
recommended and that employees accept 
it because of lightness and comfort, It is 
manufactured by the United States Safety 
Service Co., Kansas City 6, Mo. _ 

One of the features is a one piece eni 
which can be replaced or pe = 
stantly. Patented, quick  detacs 
temples may be attached to i. ia 
edge of the lens, making it poss! 
the wearer to adjust the temples t 
position desired, The lens has et й 
molded sweat-bar which gives Пф ity 
prevents it from getting ош F ы 
This safety spectacle can 50 
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The one piece lens is made fro 


The new Electro-Motive 

fuel injector will operate 

on fuel of 40 cetane rating - 
with less combustion shock 
and lower cylinder pressures 
than the old injector | 
with a 55 cetane fuel. 


Result: Broader fuel range— 
Better fuel economy. 


ELECTRO-MOTIVE 8 


DIVISION OF GENERAL MOTORS • LA GRANGE, Ill 
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Home of the Diesel Locomotive 


lite, a plastic which meets government 
specifications for impact and piercing 
resistance. The lenses are optically cor- 
rect and are available in crystal clear or 
anti-glare green. Detachable temples are 
permanent equipment and can be re- 
fitted over and over again to replacement 
lenses. 


Positive Grip 
Multiple Jaw Wrench 


A multiple-jaw, positive grip wrench for 
holding pipes and solid rounds up to 2 in. 
in diameter has been developed by the 
American Machine Works, Inc., Racine, 
Wis. 

The new link-grip wrench is made with 
seven hardened jaws. As a result, in- 
stead of having only two opposed jaws 


contacting the surface, all jaws in con- 
tact grip the work around its entire 
periphery. Pressure is equalized on each 
jaw, producing a firm, steady torque for 
either tightening or loosening. 

Individual male and female links of the 
wrench pivot on hardened pins. The links 
move freely in either direction, making it 
possible to "thread" them behind close 
fitting pipes. 

The device has a malleable handle, 
heat treated for strength and toughness. 
The link lock is also heat treated and 
hardened. Pins in this lock engage the 
handle notch and an open slot in one of 
the links. There are no threaded screws or 
nuts of any kind to adjust in fitting the 
wrench to the pipe. The opposite male 
end link fits in a clevis in the handle. 
Held in place with a hardened pin, it 
pivots to either the right or left. 

All typs of pipe fittings and unions can 
be handled with the wrench. The straddle 
arrangement of the female serrated links 


provides necessary space in which fitting. 


shoulders seat. The male jaws easily 
grasp the shoulder as torque is applied. 
The wrench may be released by reversing 
the pressure on the handle. 


Positive Action Locknut 


Exact nut adjustment and speed of appli- 
cation are features of the illustrated lock- 
nut manufactured by the Security Lock- 
nut Corp., 1815 N. Long ave., Chicago 39. 
It consists of a standard steel nut and an 
elliptical retainer ring combined into a 
single unit. These locknuts can be used 
for applications where excessive vibration 
is encountered. 

When the unit, which is available with 
National coarse and fine threads in sizes 
from % in. to 2% in., is applied, the bolt 
forces the steel retainer into circular 
shape while gripping the bolt threads. 
Automatic locking of the nut on the bolt 
does not require any tension. 

As the retainer ring grips the bolt, this 
portion of the assembly is automatically 
isolated from bearing contact and func- 
tions as a lock to prevent the nut from 
turning. Position of the nut on the 
threaded part can be adjusted at any 
time. 


Protractor Type 
Welding Clamp 


Illustrated is a new tool, the Pro-Clamp, 
which according to the manufacturer has 
many uses in metal-working industries. 
It was created to hold plates, bars, tub- 
ing, etc., while those parts are united by 
welding, brazing, or soldering. 

Through the use of this clamp, made 
by the Bernard Welding Equipment Co., 
741 E. 71st st, Chicago 19, piping sys- 
tems and weldments can be assembled 
before the first weld is applied. Special 
fixtures and templates are eliminated in 
a high percentage of cases. 

The clamps are formed like a pair of 
arms fashioned from a U-shaped frame 
which grips parts held in place for weld- 
ing. These arms can be preset at any 
angle from 0 to 180 degrees as the frame 
is inscribed with two protractor scales. 
The unit accommodates thickness and 
diameter from 0 to 1 in. 


Wound-Rotor Motors 


The Crocker-Wheeler Electric Manufac- 
turing Company, Division of Joshua 
Hendy Corp, Ampere, N. J., has an- 
nounced its new Form BW protected- 
type  wound-rotor motor, built in 
N.E.M.A. frames 224-505 in ratings up to 
100 hp., and in larger frames up to 


. 2,000 hp. 


Frames and end shields are drip-proof. 
In addition to the standard drip-proof 


enclosure, these motors are available in 
splash-proof, and totally-enclosed non- 
ventilated types. Other mechanical modi- 
fications include N.E.M.A. floor. side- 
wall, and ceiling-mounting assemblies, 
and N.E.M.A. C face and D flange mount- 
ings. Both C face and D flange motors 
are available for horizontal or vertical 
operation, with or without feet. 

The motors are designed for applica- 
tions requiring smooth acceleration, high 
starting torque with low starting current, 
ability to start and stop or reverse fre- 
quently, or variable speed. They are 
suitable for driving conveyors, fans, com- 
pressors, etc. Special windings are avail- 
able for crane and hoist service. 


Corrosion-Resistant 
Stainless-Clad Steel 


A corrosion-resistant stainless-clad steel 
is being manufactured and marketed 
under the trade-mark Permaclad by the 
Alan Wood Company, Conshohocken, Pa. 
The sheets consist of a layer of stainless 
steel inseparably diffusion-welded to a 
mild steel backing. The result is a sheet 
with maximum corrosion resistance on 
one side, yet which possesses the duc- 
tility and other physical properties of 
plain carbon steel. 
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BANGOR AND AROOSTOOK RAIL- 
ROAD Diesel locomotive No. 500 — lubricated 
with Texaco Dieseltex HD. 


3 That's the "inside story" of why 
more and more locomotives are being 
lubricated with Texaco Dieseltex HD 


Cc top decks... free rings... absence of harmful carbon, 
varnish and gum . . . minimum wear . . . you'll find all these at 
scheduled overhaul periods when engines are lubricated with Texaco 
Dieseltex HD. These benefits mean more mileage between overhauls, 
better performance, greater efficiency and economy. 

Texaco Dieseltex HD designates the finest in railroad Diesel engine 
lubricating oils . . . detergent and dispersive oils that meet the most 
exacting requirements of leading Diesel locomotive builders and the 
most severe conditions of operating service. An exclusive formula 
containing a special heavy-duty additive assures exceptional resistance 
to oxidation and sludge formations. 

Talk to a Texaco Lubrication Engineer — a practical railroad man 
who'll Бе glad to explain how Texaco Products and unique Systematic 
Engineering Service can help you get the best performance at lowest 
cost from your Diesels. Call the nearest Railway Sales Division office 
listed below, or write The 'Texas Company, Railway Sales Division, 
135 East 42nd Street, New York 17, N. Y. 


NEW YORK * CHICAGO * SAN FRANCISCO * ST. PAUL * ST. LOUIS * ATLANTA 


) TEXACO Dieseltex HD | 


FOR ALL RAILROAD DIESELS d 


———————-— ЖБ КАККАНЫ КАЛАК, 


ad MD ADR 


Tune іп . . . TEXACO STAR THEATRE presents MILTON BERLE every Wednesday: pen METROPOLITAN OPERA SEPIUS every evt afternoon. 
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Permaclad can be metal arc welded, 
spot-welded or soldered. The conductivity 
of the mild backing steel dissipates weld- 
ing heat and minimizes the danger of 
destroying stainless properties. Polished 
Permaclad can be drawn or stamped 
without injury to its surface if protected 
with one of several plastic coatings 
available. 

The stainless layer is 10 per cent of 
the total thickness of sheets No. 13 gauge 
and heavier, and 20 per cent of the 
thickness of lighter sheets. The per- 
centage of cladding, however, can be 
increased as desired, and special types 
of stainless or stabilized grades can be 
furnished to meet unusual corrosion con- 
ditions. All can be supplied polished or 
unpolished as specified. Special types of 
backing steels are also available, includ- 
ing AW Dynalloy high-strength low-alloy 
steel. 


Air-Powered 
Electrode Dresser 


The Model 7165, lightweight portable tool 
is equipped with a cutter for re-shaping 
copper electrodes on spot welding ma- 
chines without removing the tips from the 
machines. The tool was developed by The 
Aro Equipment Corp. Bryan, Ohio, in 
collaboration with manufacturers who use 
multiple welding machines. 

One of the features of the unit is its 
1,200 r.p.m. cutting speed. This speed is 
also a factor in increasing the number of 


E ess 


electrodes that can be dressed in a given 
time with the tool. 

Another feature is the type of cutters 
used. The combination of the correct 
angle on the cutter blade, and the speed 
of the tool permit the blade to cut faster, 
and at the same time, disperse chips. 
Cutters for No. 1 and No. 2 dome-type 
electrodes and No. 1 and No. 2 pointed 
or tapered-type electrodes are available. 

The use of driving gears, fully sup- 
ported on needle or ball bearings make 
for smoother performance and longer gear 


life. 


Selenium Rectifiers 


Oil-immersed, selenium rectifiers in tanks 
for outdoor and top-of pole mounting are 
now being made by the Clark Electronic 
Laboratories, Palm Springs, Calif. Called 
Celab rectifier tanks, they are available 
in sizes from 1 to 100 kw. They have no 
moving parts and the manufacturer states 
that their life is unlimited. 

Some of the larger sizes are oil-filled 


——  — 0090.4, 


A 20-kw rectifier for producing d.c. 
power from a three-phase a.c. source 


and water-cooled. Units may be connected 
in parallel to supply a larger load, since 
they automatically equalize without an 
operator and cannot feed back like motor- 
generator sets or rotary converters. They 
do not cause radio interference. The tanks 
are made of welded aluminum or stainless 
steel. 


Rust Preventative 


A rust inhibitor named EWH Formula, 
and utilized for the protection of metals 
in industry, is now available. It is manu- 
factured by Temperature Equipment 
Corp., 4505 Euclid ave., Cleveland, Ohio. 


-The formula provides a protective coating 


for all metals and plated surfaces against 
rust, corrosion, pitting and tarnish. 

The preventative provides a tough, 
transparent and colorless coating that will 
withstand weather, heat, cold, grit, grease, 
etc. It can be removed with standard 
acetates. It is not a plastic and is claimed 
not to discolor or turn brown. 

The formula can be applied by brush- 
ing, spraying or dipping. It dries in two 
minutes and can be handled in five min- 
utes. In 4 to 8 hours, it reaches a hard- 
ness and adhesion equal to baked enamel 
and will withstand a 180 degree bend. 
It is available in 8-oz. and 1 gallon cans. 


Electronic 
Combustion Control 


Protection of gas-fired furnaces, ovens, 
boilers, and similar industrial equipment 
from the danger of gas explosions dur- 
ing ignition, operation and shut-off is pro- 
vided by a unit known as the Electronic 
Pyrotrol, available from The Bristol Co., 
Waterbury, Conn., which performs the 
operations of lighting a gas appliance that 
are recommended for absolute safety. 

If normal operation fails at any step, 
the lighting-up cycle stops and closes any 
valve that has been opened. Should the 
power supply fail, the entire system is 
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shut down in a safe manner as it turns 
off the gas, lights a signal, sounds an 
alarm, and makes relighting impossible. 

The safeguard uses BX or coaxial cable 
for connecting the flame electrode to the 
instrument, and does not require selected 
electron tubes. It is equipped with a safe- 
start relay, which prevents gas flow to the 
appliance should there be any leakage 
path. In order to avoid unnecessary shut- 
downs, it prevents gas shut off due to 
momentary flicker, in accordance with 
accepted standards. 


Wire Rope 
Electric Hoist 


The illustrated utility hoist, the model J, 
is suitable for stationary, hook, or trolley 
mounting in small shops, on production 
floors, and in receiving dock and loading 
areas and is available in !4-, 25-, and 1- 
ton capacities with pendent rope or push 


button control. It is designed for general 
handling operations and special lifting 
requirements in industrial use. 

All models are equipped with totally- 
enclosed, ball bearing motors. Designed 
and built by Robbins & Myers, Inc., 
Springfield, Ohio, these motors develop 
high starting torques required in hoisting 
service. An electrically activated, shoe- 
type motor brake provides instantaneous 
stopping; assures accurate spotting of 
loads, 

An oversize Weston load brake, with 
non-reversing clutch, automatically con- 
trols speed when the load is lowered 
and prevents dropping in the event of 
power failure.  Safety-enclosed hook 
blocks and drop-forged steel hook swivels 
prevent uneven or jerky lifting by elimi- 
nating twisted and jammed cables. Ad- 
justable for various beam sizes, trolley 
assemblies are equipped with ball bear- 
ing wheels. 


"They just washed Casey’s engine with Wyandotte Rillor” 


Casey is visibly impressed with the 
cleanliness of his locomotive. But 
he'd be even more impressed if he 
saw how quickly and economically 
engines, tenders and passenger 
coaches are washed with Wyandotte 


Rillor. 


Rillor is a mildly alkaline cleaner 
with unusual wetting and soil-sus- 
pending power. In solution, it clings 


as it cleans, remaining on vertical 
surfaces long enough to penetrate 
and loosen dirt, oils and traffic soil. 
Finally, it rinses freely — even after 
drying on— and leaves a bright, 
attractive surface with a glossy sheen. 

Rillor is completely safe to use on 
paint and lacquer finishes. 


We will be glad to demonstrate 
the advantages of Wyandotte Rillor, 
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at your convenience and without 
obligation. May we send you detailed 
information? ' 


WYANDOTTE CHEMICALS CORPORATION 
Wyandotte, Michigan e Service Representatives in 88 Cities 


gandoffe 
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NEWS 


Diesel Manufacturers Appoint 
R. S. Ogg Educational Director 


Rosert 5. Occ has been appointed edu- 
cational director of the Diesel Engine 
Manufacturers Association, succeeding 
Ervin L. Dahlund, who resigned from this 


Robert S. Ogg 


position on June 1. Mr. Ogg comes to the 
D.E.M.A. staff from the Lima-Hamilton 
Corporation, Hamilton, Ohio, where he 
has been for a number of years in the 
engineering department. A large part of 
Mr. Ogg’s time will be spent with the 
accredited mechanical engineering schools 
of the country. The remainder will be 
with the engineering departments of the 
Diesel engine builders and the 41 manu- 
facturers of parts, accessories and oils for 
Diesel engines that are assisting with this 
educational program. 


University Studies 
M. U. Diesel Sets 


DiESEL motor trains with multiple-unit 
electric controls, as used in the Nether- 
lands since 1934, may provide a basis for 
reducing costs and increasing revenues 
of passenger trains in the United States. 
This is one of the conclusions reached 
in a research study of Diesel motor 
trains throughout the world, conducted 
by the Department of Transportation at 
Northwestern University, Chicago. 

Stanley Berge, associate professor of 
transportation, who has been in charge 
of this research, announced recently 


that a complete documented report of the 
project will be released later this sum- 
mer. He stated that the basic Dutch 
design, consisting of a three-car arti- 
culated Diesel motor train, with two 
engines mounted in the center car, can 
be run for approximately half the cost 
of an equivalent steam train. This makes 
it possible, he said, to double suburban 
or main-line train service without exceed- 
ing present steam train costs. The Diesel 
motor train, which carries passengers or 
other payload in the power car, can be 
run for considerably less cost than a com- 
parable train with a Diesel locomotive, 
according to the study. 

The study notes: "Following the ex- 
tensive application of Diesel motor trains 
by the Netherlands railways, an observed 
increase in traffic took place. 

“In 1938 a cost comparison was made 
between one of the three-car Diesel-elec- 
tric motor trains and a steam-driven train 
consisting of a locomotive and four 
coaches. The cost of operating the motor 
train was .61 guilders per mile as against 
1.30 guilders per mile for the steam train, 
a reduction of about 54 per cent. 

*In November, 1948, the reported oper- 
ating cost per train-mile for a Diesel- 
electric motor train, consisting of two 


three-car sets having a capacity of 336 
seats, was 2.90 guilders ($1.10). For a 
steam train consisting of a locomotive and 
five coaches with a capacity of 343 seats, 
the figure was 3.15 guilders ($1.19) per 
mile. In these figures, the costs for repair, 
maintenance, interest and depreciation are 
included." 


Miscellaneous 
Publications 


FINISHES FoR ALUMINUM.—Reynolds 
Metals Company, 2500 South Third street, 
Louisville 1, Ky. Revised edition. 124 
pages, 6 in. by 9 in.; wire bound. For 
engineers, metallurgists, finishing depart- 
ment foremen, and other officers request- 
ing it on company letterhead. The book 
furnishes basic information on various 
processes for applying surface finishes to 
aluminum, as well as the characteristics 
of the finishes so produced. It includes 
chapters on Characteristics and proper- 
ties of Aluminum, Cleaning Treatments, 
Mechanical Finishes, Chemical Treat- 
ments, Electrolytic Oxide Finishes, Elec- 
troplated Finishes, Organic Finishes, Spe- 
cial Purpose Finishes, Controls and Tests, 
and considerable tabular matter on fin- 
ishes for aluminum. 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE SEPTEMBER ISSUE 


FREIGHT-CAR ORDERS 


Hoad No. о) саге 
Canadian №ъа(іопаі................... 
Louisville & Nashville. 
New Jersey, Indiana & Illinoi 
New Orleans Public Belt. .... 


70-ton covered hopper 


Type of car Builder 
ORE TET EU TENTI Canadian Car & Fdry. 
70-ton covered ‘hopper . Pullman-Standard 
50-ton box........... . American Car & Fdry. 


- Thrall Car Mfg. Co., 


! For delivery early in 1950. The cars will be of the depressed center type. Capable of carrying an axle 
load of 225 tons, the cars will be 60 ft. long and 10 ft. wide at the depressed center section which, at a 


height of 2 ft. 4 in. above the rail, is lower 


an in the ordinary dep 


center car. Intended 


for nett of heavy transformers, the cars will have at each end six-wheel trucks with one-piece frames 


and special wheels and axles; they also 


will have special air-brake arrangements. 


car frames will be 


one-piece castings with holes in the center section for anchoring the loads. 
he cars, which will cost approximately $6,000 each, are scheduled for delivery in November. 
: Delivery to begin early in the present quarter of 1949. 
! To cost approximately $5,246 each. For delivery late this year. 


NOTES: 


Delaware, Lackawanna е Weslern.—Delivery of 15 new streamline coaches and nine sleeping cars 
containing rooms and roomettes, ordered by the Lackawanna as part of its postwar modernization 
program, has been completed by the American Car & Foun Co. The modernization p: im includes 
still another oup of streamlined coaches being built by the Pullman-Standard Car Manufacturing 
Company, An dining cars and observation-lounge cars being built by ва Budd Company, all of which 

elivered after September J. Each new coach accommodates 64 passengers, and each sleeping 
car contains six double bedrooms and 10 roomettes, equipped with individual light, heat and temperature 
controls 

Long Island.—The Long Island has requested court ваше to purchase eight 2,000-hp. Diesel- 
electric passenger locomotives from Fairbanks, Morse о. In their petition the road's trustees said 
six of the new locomotives would cost $1,260,000, of which $1,239,000 would be accounted for by un- 
expended funds in an equipment trust, thus necessitating new 'expenditures of only $21,000. The other 
two locomotives will be bought out of savings caused m use of the first six. Purchase of the Diesels, the 
petition added, would permit rctirement of nine steam locomotives. 

orthern Pacific.— he board of directors of the Northern Pacific has authorized the purchase of six 
MTS inel freight road locomotives and 12 1,000-hp. Diesel switchers, at an approximate cost 
of $4,000,000. 
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BRAKE SLACK ADJUSTERS 
are in use on these railroads | 


Chesapeake and Ohio R. R. Cities Service Oil Company 


Cudahy Car Lines Western Maryland R. R. | 
< Erie Railroad Company Delaware, Lackawanna & | 
Ford Motor Company Western R. R. | | | 
New York Central R. R. St. Lovis-Southwestern | 
Railway Со. 


General American Trans. Corp. 


Chicago, Rock Island and yo | 
\ өю: ] | ig Patr aser. Paciflc R. R. | | 
OX RATING HANDEL w York, New Haven & А | 
йб В UTE e Central Railroad Co. of i 
j [estt Ол | Hartford R.R. New Jersey | 
[ Norfolk and Western R. R. Duluth South Shore & 
: North American Car Corp. Atlantic R. R. | 
Union Railway Co. Escanaba & Lake Superior R. R. | 
юм пят Virginian Railway Nashville, Chattanooga & - 
кууй ON OBOE " ; St. Louis R.R | | 
i 7 Wheeling and Lake Erie R. R. - kouis к.к. | | 
AMWED "®” SLACK : ers tul- Baltimore & Ohio R. R. St. Lovis-San Francisco R. R. a 
applied to те ато apre Delaware and Hudson R. R. Shippers' Car Line Corp. ud 
wi i il | | 
tending ae млр а p" Interstate Railroad Company — ..... and orders have been ME | 
en | | 
near ће s Southern Railway System received from: pa 
General Chemical Division Mexican Petroleum Corp. | 


More and more railroads are recognizing the 


Superiority and many advantages that accrue | 


мар "T" SLACK АМИ а from using AMWELD Brake Slack Adjusters. 
A en , Li ІДД », | | 
place sondard ө end lever aged Three models, "T", “В”, and "C" are adaptable | 
lever guide rated o н A | 

brackets, a ee cor. and easily installed on most types of freight cars. 


Your request for information regard- 
ing AMWELD Brake Slack Adjusters 
will bring complete data including 
application prints. 


DATING HAN OR! 


cess AMWELD RAILWAY EQUIPMENT | 


ied to eg handle ex- 
dinde, бө эө, "de sill at or 
tendin e center of the car- 
е THE AMERICAN WELDING & MANUFACTURING COMPANY 
260 DIETZ ROAD WARREN, OHIO 
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e ew 
SIBLEY MODEL D 
DRILLING MACHINES 


in 24" and 28" SWING 


An operator gains greater 
productivity from the ease of 
control offered by the new Sibley 
Model D. The V-belt drive is 
direct to a 4-speed geared 
transmission, controlled 

by a conveniently located lever. A 
4-station switch at the front 
of the machine includes an 
“inching” button to facili- 
tate changing speeds. 


SOP 


Three optional ranges of 
spindle speeds are available: 
21 to 365 R.P.M.; 25 to 419 
R.P.M.; and 37 to 650 R.P.M. 
Standard equipment includes 
automatic spindle stop; 
geared power feeds; back gears. 


The Model D handles a wide 
range of precision drilling jobs with 
a head travel on the hand scraped 
column of 25” and a 
e spindle feed of 11". 

Drilling capacity is 174" in 
mild steel. The heavy table arm 
assures rigidity and swings on 
column, to make the machined 
base accessible for a working suríace. 


Model D-24 Drilling Machine is 
illustrated complete with cool- 
ant pump and fittings, electrical 
reversing, 5 Н.Р. motor, mag- 
netic starting switch, and rec- 
tangular oil groove table. 


SIBLEY MACHINE & FOUNDRY CORP. 
119 East Tutt St., South Bend 23, Indiana 


Send Catalog No. 68 
Name Title. "— 
Сог у, а ел n es 
Address 


City. 


MACHINE & FOUNDRY CORP. 
119 EAST TUTT STREET 
SOUTH BEND 23, INDIANA 


State. 
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SUPPLY 
TRADE 
NOTES 


AJAX-CoNsoLIDATED Company. — The 
Mount Royal Specialties Company, Ltd. 
Sun Life building, Montreal, Canada, has 
been appointed Canadian distributors for 
Ajax-Consolidated Da-Lite control blinds, 
automatic slack adjusters, and Sure-Flo 
sanders; Coach & Car Equipment Co. 
seats, and Jenkins leather fibre dust guard 
adjusters. 


* 


GENERAL Motors Dieser, Lrp.—E. V. 
Rippingille, Jr., formerly manager of plant 
No. 2, Electro-Motive Division, General 
Motors Corporation at Chicago, has been 
appointed president and general manager 
of G. M.’s new Canadian subsidiary, Gen- 


E. V. Rippingille, Jr. 


eral Motors Diesel, Ltd., at London, Ont. 
As noted in the September issue, page 533, 
the new company will build Diesel-electric 
locomotives for Canadian railroads. Mr. 
Rippingille entered the General Motors 
Institute at Flint, Mich., where he re 
ceived training as a mechanical engineer. 
He next joined the Cleveland Diesel En- 
gine Division of G. M., and in 1937 became 
a foreman at Electro-Motive. He later was 
appointed assistant master mechanic, and 
in 1942 became assistant factory manager. 
Mr. Rippingille had been manager of Elec- 
tro-Motive's plant No. 2 since 1946. 


* 


Gourp Srorace BATTERY Company.— 
A five-day course on the care, mainte- 
nance and charging of storage batteries 
will be conducted by the Gould Storage 
Battery Corporation at its Trenton, №. J. 
plant on November 14-18, inclusive. In 
the course, the twenty-third in Gould's 
program of instruction to battery users, 
seventeen different lectures by field engi- 
neers and outside consultants will be pre- 
sented. Expenses, including hotel, trans- 
portation and meals (except lunches, 


STANDARD 
ENGINEER'S CASE FILE 


Mu. 
oe 
À 


M) Case ll41—Reducing Wear on 
Rails at Curves ' 


Car and engine wheels carried Calol Rail and Flange 
Lubricant and lubricated rails for a distance of more 
than two miles froman automatic lubricator. Calol Rail 
and Flange Lubricant is made from a highly water-re- 
Sistant base and special lubricating graphite. 


А. Very stable in use and storage — will not Separate 
in any climate along U.S. railroads . - - Will not 
wash off rails or flanges. 

B. Pumps freely from lubricator — suitable for use 
in temperatures from below zero F. to over 160 de- 
grees above. 

C. Forms and retains "button" formation on wiping bar. 

Calol Rail and Flange Lubricant has a "short" non- 

stringy texture. This keeps it on flanges and the 


ш AUTOMATIC RAIL AND FLANGE LUBRICATOR sides of rails and minimizes the usual tendency of 
grease to pull over the tops of rails. 


Case 1157—Maintaining Good 
Air-Brake Lubrication 


Equaling or exceeding а11 Specifications of the 
A.A.R., Calol Brake Cylinder Lubricant provided good 
lubrication in both freight and passenger brake cyl- 
inders for periods exceeding the usual three years. 
Recommended for the older K-type brake as well as the 
AB freight brake and HSC passenger brake. 

A. Resists deterioration or Separation — small quan- 
tity maintains complete coverage of cylinder . . . 
keeps lubricator swab Saturated and pliable. 


B. Minimizes swelling or deterioration of packing cup 
and helps to form tight seal. 

C. Provides tough lubrication film that will not ball 
or roll from cylinder walls, 


Calol Brake Cylinder Lubricant contains more than 82% 


SECTION OF BRAKE CYLINDER AND highly refined and specially selected mineral oil, and 
PISTON LUBRICATOR complies with A.A.R. Specifications M-914-42. 


For additional information and the The California Oil Company 


name of your nearest Distributor, write Barber, N. J., Chicago, New Orleans 
STANDARD OIL COMPANY Hahei lk авир: rs 
OF CALI F 0 RN [А Standard 011 Company of Texas 


225 Bush Street, San Francisco 20, California El Paso, Texas 


Trademark Reg. 
U.S. Pat. Office 
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This Trouble-Free 


PIPE WRENCH 


If chis Housing ever 
Breaks or Distorts we 
will replace it Frec 


пуа б 


FIEEXIE»'S guarantee 
means no pipe wrench 
housing expense — ever 


@ No time out for pipe wrench housing repairs and 
expense with the guaranteed га». Sturdy construc- 
tion and work-saver features make it on-the-job always, 
make jobs easier, too. Adjusting nut spins freely in all 
sizes, 6" to 60." Handy pipe scale on hookjaw. Instant 
action non-slip, non-lock jaws. Powerful comfort-grip 
I-beam handle with flared end that keeps your hand 
from slipping off. It’s the world’s most popular 
wrench for good reasons.... Buy mitzet» wrenches 
at your Supply House. 


TELESI 


which will be supplied by Gould), are to 
be paid by the companies sending stu- 
dents. As in the past, the students are 
given periodic tests and awarded diplo- 
mas at the end of the course. 


* 


WESTINGHOUSE ELECTRIC CORPORATION. 
—John A. DeGroot, formerly of the gen- 
eral contract department at Pittsburgh, 
Pa. has been appointed assistant to the 
Pacific coast district manager, with head- 
quarters at San Francisco, Calif, suc- 
ceeding W. J. Howell, who has been 
appointed assistant to the apparatus sales 
manager at Pittsburgh. 


* 


AMERICAN BRAKE SHOE COMPANY.— 
Joseph H. Parsons and Robert B. Pogue 
have been appointed vice-presidents and 
Rosser L. Wilson has been appointed chief 
engineer of the Brake Shoe and Castings 
Division of American Brake Shoe Com- 
pany. 

Mr. Parsons, formerly assistant vice- 
president, will be in charge of miscel- 


Joseph H. Parsons 


laneous castings sales. He joined the com- 
pany as an apprentice after graduation 
from Princeton University in 1913. 

Mr. Pogue, formerly chief engineer, com 
tinues in charge of engineering. He has 


Robert B. Pogue * 


been with the Brake Shoe Company sine 
1916 and chief engineer of the di 


THE RIDGE TOOL CO. * ELYRIA, OHIO Et  ) 
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"Bullard W | Е 


Cut Master ТШ 


HE BULLARD COMPANY 


ale 


= 


THIS 36" Bullard Cut Master V.T.L., recently installed in 

the Moncton, New Brunswick, shops of the Canadian Na- 
tional Railway is just piling up the production of locomotive 
parts with unusual economies on every job. Everyday pro- 
duction includes boring and turning rod bushings, turning, | 
boring, slotting and counter-boring pistons, turning and | 
boring valve bull rings, and many other parts. | 


The Cut Master does accurate work апа much more. It cuts 
time on cuts and cuts time between cuts. That's how the 
economies pile up. Bullard Cut Masters have tremendous 


Å power and a wide selection of speeds and feeds. It can 


be had in six different sizes, 30", 36", 49", 54", 64", 74”, 
with choice of six different head combinations on the four 
larger sizes. 


BEATTY Single End Punch 
available in capacities up 
to 200 ton. 


BEATTY Мо. 11-В Heavy 
Duty Punch for production 
tooling and use with BEATTY 
Spacing Table. 


BEATTY  Co-Pun-Shear — 
one unit does coping, punch- 
ing, shearing. 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


BEATTY 250-ton Gap Type 
Press for forming, bending, 
flanging, pressing. 


mii x 


SHOTGUN 
WEDDING 


Fast, low-cost production today 
demands machines correctly de- 
signed, correctly tooled for the 
specific job to be done. It de- 
mands perfect mating of ma- 
chine to job, and this calls for 
the best engineering experience 
available to you. Here is where 
BEATTY ENGINEERING comes in. 
We know there is a BETTER way 
to do most production jobs. Our 
broad experience in finding that 
better way for so many com- 
panies is assurance that we can 
contribute to the solution of 
your problems. Write or phone 
us about your needs. Your best 
insurance for fast, quality pro- 
duction at a competitive cost is 
a BEATTY machine engineered 
to your specific needs. 
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Rosser L. Wilson 


gineer, joined the company as an engineer 
in 1935. He is a graduate of Purdue 
University. 

* 

Kaiser Steet Corporation. — The 
Kaiser Company, Inc., has changed its 
name to the Kaiser Steel Corporation, 
with main offices at Oakland 12, Calif. 

* 


AMERICAN LuwBER & TREATING. Co.— 
The American Lumber & Treating Co. has 
realigned sales responsibilities in two of 
its district offices. C. D. Bird, formerly 
middle Atlantic district manager at Wash- 
ington, D. C., has been appointed district 
sales manager of the company’s newly-or- 
ganized south central sales region, with 
headquarters at the Exchange building, 
Little Rock, Ark. The Washington office 
has been closed. J. P. Johnson, Jr., for- 
merly sales representative at Philadelphia, 
Pa., has been appointed to succeed Mr. 
Bird as district sales manager of the mid- 
dle Atlantic region, with offices to be lo- 
cated at the company's plant in the Fair- 
field district of Baltimore, Md. 


* 


PuLLMAN-STANDARD Сак MANUFACTUR- 
їс Company—Richard V. Chase, New 
England district manager, Pullman-Stand- 
ard Car Manufacturing Company, at Wor- 
cester, Mass., has been elected vice-pres 
ident, with headquarters at Worcester. 
Mr. Chase began his carbuilding career 
in 1924 as lumber agent for the Standard 
Steel Car Manufacturing Company. Two 
years later he joined the Keith Car & 
Manufacturing Co., Sagamore, Mass., 2s 
assistant vice-president and secretary. In 
1929 he was appointed assistant vice-pres- 
ident of the Osgood-Bradley Car Company 
at Worcester, and in 1932, following ac 
quisition of Osgood-Bradley by Pullman 
Standard, he became superintendent of 
that plant. Mr. Chase was appointed man- 
ager of works in 1944 and later that yea: 
became New England district manager. 

* 


ТїмккЕх RoLLER BEARING СОМРАХҮ.— 
H. L. Hexamer, who was recently ap- 
pointed district manager, Railway division 
of the Timken Roller Bearing Company. 
at St. Louis, Mo., has been transferred te 
Cleveland, Ohio, in a similar capacity. 
Раш N. Wilson, district manager, Raï- 
way division, Chicago, will temporarily 


Type M-385 for extremely 
heavy diesel and electric 
freight locomotives. 


Type M-380 for heavy diesel 
Passenger locomotives and 
electric freight locomotives. 


Type M-350-A for diesel 
Passenger locomotives. 


Type M-375 for diesel switch- 


ing locomotives. 


NATIONAL 
RUBBER-CUSHIONED 


DRAFT GEARS 
FOR | 


DIESEL ELECTRIC LOCOMOTIVES E 


Proved performance in both labora- | 
tory and long service, for smooth 
operation, utmost protection, with 
a proved low-maintenance cost, are 
NATIONAL Rubber-Cushioned 
Draft Gears' Certificates of Merit 


for diesel electric locomotives. 


NATIONAL 


FOR TRANSPORTATION 
AND INDUSTRY 
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// JOHNSION 
FURNACES 


For DEPENDABLE Results . . . FAST! 


JOHNSTON furnaces for every heating job—engineered and 
built to your needs. Known for SAFETY and DEPENDABILITY. 


TOOL FURNACES 
—designed to cover all ranges of 
tool heat treatment. Furnace 
shown is underfired, complete with 
Johnston Blower mounted as 
shown and oil burner mounted at 
rear. Furnace and combustion 
chambers, separated by special 
hearth tile, with openings between 
arranged so that flame will not 
pass into heating chamber or strike 
the stock. 


SLOT TYPE 
FORGING 
FURNACES 


This furnace will maintain uniform 
neutral or reducing atmosphere for 
forging and welding which will 
avoid scale and decarburization. 
Construction features water, re- 
fractory or cast iron shields. Fire 
brick and insulating refractory brick 
lining with chrome refractory 
hearths are new features to reduce 
maintenance and operating costs 
and speed production. 


FORGING FURNACES 


Single End Door Type shown has 
one chamber 9" wide, 6" deep, 
and two doors 20" high—one 2" 
wide, the other 26” wide. 
Other door arrangements to suit. 
Fired from the ends with two 
burners. Complete with Johns- 
ton Electric Type Valveless Au- 
tomatic Control and hydraulic ies 
door hoisting mechanisms. BR. SANT 

The JOHNSTON line also includes Blacksmith Forges, Rivet Forges, Tire 
Heaters, Burners, Blowers and other equipment to SPEED PRODUCTION— 


handle railway sales at St. Louis, in ad- 
dition to those at Chicago. The St. Louis 
office will be maintained at a new loca- 
tion, 2100 South Vandeventer avenue. A 
photograph and sketch of Mr. Hexamer's 
career appeared in the June issue, page 


* 
Stmmons-BoarpMAN PusLisHiNc Cor- 
PORATION.—Frederick J. Fischer, sales 
representative of the Simmons-Boardman 
Publishing Corporation, publishers of the 
Railway Mechanical Engineer and other 
transportation papers, has retired after 30 


Frederick J. Fischer 


years’ service with the company. Mr. 
Fischer was born in Washington, D. C., 
on November 27, 1889. He attended Co- 
lumbia University, the Cooper Institute, 
New York, the Mechanics Institute, New 
York, and Harriman University. He be- 
gan his career in the engineering and 
manufacturing departments of the West- 
ern Electric Company and subsequently 
worked for the Westinghouse Electric & 
Manufacturing Co. as assistant superin- 
tendent of production, at the Newark, 
N. J., factory, and in the construction de- 
partment of the American Telephone & 
Telegraph Co. He was draftsman, inspec- 
tor, and assistant engineer, successively, 
in the electrical department of the New 
York Central and, later, president and 
chief engineer of the Fairbanks Electric 
Company, Stamford, Conn. Mr. Fischer 
joined Simmons-Boardman in 1919 as a 
sales representative, which position he 


. held at the time of his retirement. 


* 

Liguo Carsonic ConPonaTioN.— HF. 
A. Brown, Jr., formerly vice-president of 
the compressed gas division of the Li- 
quid Carbonic Corporation, with head- 
quarters at New York, has been appointed 
vice-president and general manager. 
with headquarters at Chicago. 

* 


INTERNATIONAL STEEL COMPANY. — 
Frank E. Cheshire, whose appointment as 
manager of sales, railway division, of the 
International Steel Company, Evansville. 
Ind., was reported in the August issue. 


was born at Cumberland, Md., on April 
27, 1898. He was educated at Potomac 
State College, Keyser, W. Va., and Davis. 
Elkins College, Elkins, W. Va., and en- 
tered railroad service in 1915 as a special 


SAFELY! 
MANUFACTURING CO. 
HNS QN 2825 EAST HENNEPIN AVE. 
MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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Dependable Power with 


KOPPERS K-SPUN 


Tax tough grind of scheduled service on 
the Alean Highway is another recent experi- 
ence that demonstrates the superiority of 
Koppers Piston Rings. They have set new 
records for dependability and economy in 
airliners, Diesel locomotives, ocean-going 
tugs—every kind of service on land, sea, and 
in the air. 


The reasons for the spectacular performance 
of Koppers American Hammered Piston 
Rings are these— K-Spun, the miracle metal 
for piston rings, and Porous Chrome* plating. 
Where dependability and economy are 
“musts,” you'll find that engine builders and 
operators specify Koppers Piston Rings. 


Take the first step to longer ring life and 
better. performance— check with Koppers 
engineers. Koppers Company, Inc., Piston 
Ring Dept., Box 626, Baltimore 3, Maryland. 


*VAN DER HORST PROCESS 


* 


WHAT POROUS CHROME PLATING 
AND K-SPUN METAL MEAN TO YOU 


- Guaranteed against ring breakage. Tensile 
strength double ordinary gray iron castings. 


. All rings seat immediately without scuffing 


and scoring. 

- Ring and cylinder wear greatly reduced. 

. Fifty percent more elasticity — retains shape 
and tension far longer. 

. Four times greater impact strength means 
long life in severe service. 


OPPERS PISTON RINGS 


NEEDED 


ALL ABOARD! 
REGULARLY SCHEDULED TRUCKING SERVICE 
BETWEEN GREAT FALLS, MONTANA ANDALASKA 
SETS UNDER WAY, DRIVER WEBB OF ALASKA 
TRANSPORT TAKES BIG “TEN-WHEELER“ ON 
FIRST RUN OVER. THE ALCAN HIGHWAY | 


HUSKYAPOWER 


THE ALCAN HIGHWAY ! 


WHERE 
ENGINEERS WORKING WiTH 
BULLDOZERS FROM THE NORTH 
WERE MET BY ENGINEERS FROM 
THE SOUTH. THIS MARKS THE - 
BREAK-THROUGH OF THE ALCAN _ 
MILITARY HIGHWAY ~ 
NOVEMBER, 1942. 


Lez 


Burr BY THE ARMY AS A LIFELINE TO ALASKA, 
NOW THE ALCAN HIGHWAY IS USED TO TAKE FRESH 
FOODS AND MERCHANDISE To POINTS IN ALASKA 

ON AREGULAR SCHEDULE, 


LAND TRUCKS HAVE TO CLIMB THE STEEPEST 
GRADES IN THE 1800 TORTUOUS MILES FROM 
THE STATES TO ALASKAN CITIES, 


BELIEVE тов nor... THE TEMPERATURE ALONG THE 
ALCAN HIGHWAY CAN GO UP TO 100 PEGREES AND 

POWN TO 70 BELOW, MEN AND EQUIPMENT HAVE To 
BE ABLE TOTAKE BOTH EXTREMES OF WEATHER. 


‘SPUN 
RINGS IN OUR TRUCKS 


SCHEDULE To 
Р FAIRBANKS! 
CARGO AND TRUCK 


QWERE'S PRAISE INDEED For THE GREATEST 
PISTON RINGS EVER MADE, FROM 
W.E. RICE, JE. OF ALASKA TRANSPORT. 


A 
Г A 
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“At this point my thoughts 
always turn to slip-resistant 


4-WAY Safety Plate!” 


\ 
\ 
x 


Dh SWAN 
> OWN SY SANS 
VN NNNNNN 


Men and women are always more 
confident — and do better work— 
with Inland 4-WAY Safety Plate 
underfoot. For 4-WAY's raised- 
lug pattern gives them sure foot- 
ing . . . always. It is easy to install 
on floors, ramps, steps... and, 
made of steel, will last for years. 
INLAND STEEL CO., 38 South 
Dearborn Street, Chicago 3, Ill. 


WRITE FOR BOOKLET 


MM 


еее уу 


STOCKED BY LEADING 
STEEL WAREHOUSES 


SAFETY 
PLATE 


Reg. U. 8. Pat. Об, 
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apprentice of the Baltimore & Ohio, at 


| Keyser, W. Va., where he subsequently 


served as work inspector and assistant 
foreman. Later Mr. Cheshire served suc- 
cessively as repair accountant, shop fore- 
man and general foreman at various points 


| on the road. In July, 1926, he joined the 


Missouri Pacific as assistant general in- 
spector, mechanical department, at St. 
Louis, Mo., and one year later became 
general inspector. In March, 1940, he was 
appointed assistant superintendent, car 
department, and in February, 1942, he was 
furloughed to serve with the armed forces. 


Frank E. Cheshire 


He subsequently held various military 
posts and attained the rank of colonel. Mr. 
Cheshire returned to the M. P. in June, 
1945, and was appointed master mechanic 
of the Central Kansas and Colorado divi- 
sions. He became chief mechanical officer 
of the Chicago, Indianapolis & Louisville, 
at Lafayette, Ind., in 1946. He served suc- 
cessively with the Monon as general man- 
ager, vice-president—operation, and vice- 
president. Immediately prior to his asso- 
ciation with International Steel, Mr. Ches- 
hire was transportation engineer of the 
General American Transportation Corpo- 
ration. 


* 


Am Repuction Sates Company.—F. J. 
Aschenbrenner, newly appointed assistant 
director of research and engineering of the 
Air Reduction Sales Company, has an- 
nounced the appointment of J. К. Hamil- 
ton as manager of the apparatus research 
division; H. O. Klinke as assistant man- 
ager, and J. T. McKnight as superinten- 
dent of production and services section. 
These men are all on the staff of the Air 
Reduction research laboratory at Murray 
Hill. N.J. 

* 


AMERICAN WHEELABRATOR & Emqcir- 
MENT ConpP.— V atson P. Hall, a member 
of the service engineering staff of the 
American Wheelabrator & Equipment 
Corp. Mishawaka, Ind., has been trans- 
ferred to the company's Toronto, Ont., 
sales office. 

T. Max Stanger has been appointed to 
the sales staff with headquarters at the 
corporation's new sales office in Salt Lake 
City, Utah. Mr. Stanger, who joined 
American Wheelabrator nearly two years 


these are the 


TRENDS 


rescent lights, air 


" ow L IM EE 


in (he new passenger cars... 


VY Higher Illumination Standards 
Y More Electrical Conveniences 
VY Better Air Conditioning 

y/ More Air Circulation 

y/ Improved Humidity Control 


Tas ALL ADD UP to higher electrical loads and 
increased battery capacities for adequate operating 
reserve. That puts lightweight Еріѕом Nickel-Iron- 
Alkaline Storage Batteries in a position to save 
more weight per car than ever before! 


The same trends also add up to a greater 
need for uninterrupted electric power during non- 


EDISON 


Nickel * Iron • Alkaline 
STORAGE BATTERIES 


NAN 
NN 


м 


Wo 
А Edison. 


generating time on the road, thus placing greater 
emphasis on Epison dependability. 


If you have not purchased Epison Batteries 
recently, get an up-to-date quotation from us. 
You'll probably find the price lower than you 
think, and annual cost (thanks to their well-known 
long life) the lowest obtainable. 


Read STORAGE BATTERY POWER for 
information on new developments in 
railway cars and their power systems. 
Ask your EDISON district office for 


your free subscription. 
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Passenger comfort counts on RF&P's 
Old Dominion. That's why an Edison 
88-cell A14H battery protects the 
110-volt system which powers fluo- 
conditioning, 


water coolers, kitchen appliances. 


EDISON STORAGE BATTERY DIVISION OF THOMAS А. EDISON, INCORPORATED, WEST ORANGE, NEW JERSEY 
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: versatile valve 
_ for general service 


D 


N 


| 15015. 5.P. 
Ё -3001b. W. 0.6. 


STEAM * HOT WATER • COLD WATER 
AIR AND GAS e GASOLINE • OIL « BUTANE e PROPANE 


Fig. 123 is an exceptionally rugged valve...available with various 
types of discs especially compounded to give top results on the services 
for which they are recommended. Discs can be renewed or interchanged 
quick as a wink, insuring long-time satisfactory valve service with 
negligible maintenance expense. Disc holder is slip-on type, perfectly 
guided. Hexagon head gland is an aid to easy repacking. A further 
economy feature is the distinctive long-wearing stem material developed 
by Lunkenheimer, eliminating stem-thread failure due to wear. 


The "N-M-D" valve is also regularly available in angle, check and 
quick operating patterns. Circular No. 558, descriptive of the complete 
line, is yours for the asking. 


LUNKENHEIMER manufactures a wide variety of products 
for railroad service requirements . . . Valves of bronze, iron 


and steel; cocks, fittings, unions, air nozzles, boiler mountings 
and lubricating devices. Write for Circular No. 521, "LUNK- 
ENHEIMER VALVES for Railroad Service." 


ESTABLISHED 1862 


THE LUNKENHEIMER Co 


— "QUALITY — 
CINCINNATI 14, OHIO. U. S. A: 


NEW YORK 13 CHICAGO 6 BOSTON IO PHILADELPHIA 34 
EXPORT DEPT. 318 322 HUDSON ST.. NEW YORK 13, N. Y, 
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ago as a member of the service engineer- 
ing staff, was formerly associated with 
the American Foundry & Machine Co. 
and with the Pacific Bell Telephone 
Company. 

* 

ANEMOSTAT CORPORATION OF AMERICA. 
—C. Milton Wilson has been appointed 
sales manager of the Anemostat Corpora- 

^tion of America. Mr. Wilson formerly 

was manager of sales of the Ingersoll 

division of the Borg Warner Corporation. 
* 

AMERICAN ARCH CoMPANY—C. Ў. Floyd 
Coffin, formerly vice-chairman of the 
board of the American Arch Company, 
New York, has been elected chairman oí 
the board of directors, succeeding S. C. 
Allen. 

* 

TowNsEeND Company.—H. E. Chilcoat 
has been appointed manager of the newly 
created railroad sales department of the 


H. E. Chilcoat 


Townsend Company, New Brighton, Pa. 
Mr. Chilcoat was formerly vice-president 
in charge of sales for the Pressed Steel 
Car Company. 


Eutectic WErbpixc ALLOYS CORPORA- 
TION.—Dr. Eugen Sovegjarto has been ap- 
pointed consultant and researcher on the 
research staff of the Eutectic Welding Al- 
loys Corporation, 40 Worth street, New 
York 13. Dr. Sovegjarto was born in Hun- 
gary and was educated at the University 
of Brunn, Czechoslovakia. He was for- 
merly employed in metallurgical work in 
Germany. 

* 

Ріттѕвовсн STEEL Founpry CORPORA- 
TION.—Thomas Е. Dorsey, general man- 
ager of Fort Pitt Steel Casting division 
of the Pittsburgh Steel Foundry Corpora- 
tion since 1945, has been elected presi- 
dent of the corporation. 

Mr. Dorsey was elected a director in 
1947, and, in December, 1948, assumed 
the duties of general manager of the 
Glassport Foundry as well as Fort Pitt. 

* 

Joy Manuracturinc Company.—The 
Joy Manufacturing Company, Oliver 
Building, Pittsburgh, Pa., has announced 
acquisition of all capital stock of the 
Mines Equipment Company. Joy will con- 
tinue to manufacture the complete line cf 


Stainless and Mild Steel Heads 
Dished and F langed 


Prices Upon Request 


DISH ONLY 


12 inches to 120 inches in diameter 
Mild Steel 18 inch to ¥ inch in thickness 


Stainless 16 inch to $$ inch in thickness 


Е LAN GE ONLY 24 inches to 144 inches in diameter 
Mild Steel 14 inch to 1 inch in thickness 


Stainless 3/16 inch to 34 inch in thickness 


DISH AND F LAN GE 24 inches to 120 inches in diameter 
Mild Steel 14 inch to 28 inch in thickness 
Stainless 3/16 inch to 38 inch in thickness 
also 
Heads Dished and Flared 
and 
Cylinders Rolled and Flanged 


address inquiries to 


. E. McCABE & СО. 


9 Water St. 


RAILWAY MECHANICAL ENGINEER, OCTOBER, 1949 


Lawrence, Mass. 
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Mines' products, supplementing its own 
stationary and portable air compressors, 
pneumatic drills and hoists, and “Axi- 
vane” fans and blowers. 


* 


Batowin Locomotive WorKs.—George 
S. Grassmyer has been appointed man- 
ager of inspection of the Eddystone divi- 
sion of the Baldwin Locomotive Works. 
Mr. Grassmyer formerly was a member 
of the field service and inspection de- 
partment. 

* 


ALUMINUM COMPANY OF AMERICA.— 
A. C. Runnettee has been appointed man- 
ager of sand and permanent-mold cast- 
ing product sales for the Aluminum Com- 
pany of America, succeeding Wiser Brown 
who is vice-president and general man- 
ager of the American Magnesium Cor- 
poration, an Aluminum Company subsid- 
іагу. 

* 

Tropic-AireE, Iuc.—Wilbur L. Brown, 
vice-president of Greyhound Motors has 
been elected president of Tropic-Aire, 
Inc., Chicago, succeeding Carl H. Fill, 
deceased. 

* 


Brack & Decker MANUFACTURING Co. 
—Earl Roberts, in the service department 
of Black & Decker at Memphis, Tenn., 
has been appointed a sales engineer at 
Memphis. 


Nothing equals Rust-Oleum 
—the proved rust preventive 
—for the lasting protection 
of metal—especially in closed 
or inaccessible areas where 
condensation due to tempera- 


* 


AMERICAN Horst & Derrick Co.—Clar- 
ence Gush has been appointed special 
railroad sales representative for the Amer- 
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ture changes breeds rust. 


RUST-OLEUM 


Rust-Oleum cuts prepara- 
tion time. No sandblasting 
or chemical cleaners are 
necessary. 


Rust-Oleum outlasts ordi- 
nary materials two to ten 
times depending on condi- 
tions. 


Easy to use — Rust-Oleum 
assures lasting protection 
that resists rust-producing 
conditions. 

Apply by brush, dip or 
spray . . in less time. 
Also available in small con- 
tainer sizes for economical 
distribution and field use. 


Stops Rust! 


Day and night—twenty-four hours a day—rust 
attacks railroad properties. Stop its deadly ravages 
by providing Rust-Oleum protection. Rust-Oleum 
coats metal with a tough, pliable moistureproof 
film that lasts years longer. It’s the proved answer 
to many rust problems. 


Rust-Oleum can be applied effectively and eco- 
nomically on all metal surfaces now in service— 
even where rust has already started. Merely wire- 
brush to remove scale and loose rust. Rust-Oleum 
merges the remaining rust into a rust-resisting, 
durable coating that defies time and the elements. 


Save time and labor. Avoid frequent and costly 
replacements, Protect your properties with Rust- 
Oleum. Specify Rust-Oleum on new equipment, 
for re-building jobs . . . and for maintenance. 


Get the facts now! Write for catalog containing 
complete information and recommended applica- 
tions. Tell us your specific rust problems and we 
will gladly send you definite suggestions for 
Rust-Oleum applications. 


RUST-OLEUM Corporation 


2419 Oakton Street Evanston, Illinois 
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ican Hoist & Derrick Co., St. Paul, Minn. 
* 


AMERICAN Can & Founpry Co.—R. 
D. Jablonsky has been appointed district 
manager at the St. Charles, Mo., plant 
of the American Car & Foundry Co., suc- 
ceeding the late W. C. Roederer. 

* 


Bakrn-RaAuLANG Company — Edgar E. 
George, has been appointed district sales 
representative of the industrial truck di- 
vision of the Baker-Raulang Company, 
with headquarters at High Point, N. С. 
Mr. George will serve as material han- 
dling engineer for Baker truck applica- 
tions and will handle the sale of the 
equipment. 


* 


РкЕЅѕЅЕр STEEL Can. Company—Stuart 
T. Hotchkiss has been appointed sales 
representative of the Pressed Steel Car 
Company at Chicago. Mr. Hotchkiss wa: 
formerly associated with Rochester Ropes, 
Inc., of Culpeper, Va. 

* 


AMERICAN STEEL & Wing Со.—. L. 
Corbett has been appointed to a newly 
created post of assistant to the district 
manager of the American Steel & Wire 
Co., Pittsburgh, Pa., a subsidiary of the 
United States Steel Corporation. Mr. Cor- 
bett, who will serve on special assign 
ment, has been associated with the com- 
pany since 1915. He formerly was super- 
intendent of industrial relations at the 
Waukegan, Ш., plant. 

Edward A. Murray, manager of the 
manufacturers products sales department 


- -— 


JONES & LAMSON SADDLE TYPE 


2%" Bar or 12" Chuck 


UNIVERSAL TURRET LATHE 


Rugged, Functional Design, Heavy, Deep, Rigid Bed Gives New Production Efficiency 


Full Length Lead Screw: Power Rapid Traverse for Cross Slide and Saddle — Power 
Indexing Turret 


Lower, Wider Chip Pan with Centrifugal Coolant Pump 


12 Spindle Speeds with 20 Horsepower Constant Speed 
All-Sliding Gear Quick-Change Gear Box Motor 


Automatic Safety Interlocks on Threading Controls All Tooling Interchangeable with Previous 7A Models 


Carriage and Saddle Threading to Full Turning Length 
Wide-Range, Single Lever Thread Selector 


— PLUS all the famous Jones & Lamson characteristics of easy operation, versatility and repetitive accuracy! 


Built & Powered to Produce MORE chips per tool, MORE pieces per hour, 
MORE profit per job — than any turret lathe of comparable size! 


JONES & 
LAMSON 


V Write to Dept. 710 for Complete Information MACHINE COMPANY 
Springfield, Vermont, U.S. A. 
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Save up to 18% Man-hours with 
Mechanized Diesel Parts Cleaning! 


OU, too,can eliminate costly manual work, extra shifts 
and long soaking time in your diesel shops by mechaniz- 
ing your parts cleaning. 


With one Magnus Aja-Dip using Magnus 755 Decarbon- 
izing compound, the most difficult engine parts can be 
cleaned in 1 Y2 to 2 hours of agitation without wasting costly 
labor for scrubbing and scraping. Your operations are 
streamlined—labor requirements cut to a minimum—and 
engines readied for the road hours sooner. 


You have the problem of higher cost labor and shorter 
work weeks . . . Magnus has the answer that will lower your 
costs and obtain greater production. 


Write today for complete information on the Magnus Aja- 
Dip method of cleaning diesel engine parts—the method 
now in use in the diesel shops of 15 major railroads. 


Railroad Division 


MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, М. J. 


NEN In Canada—Magnus Chemicals, Ltd. 


4040 Rue Masson, Montreal 36, Que. 


" \ 
“QU MAGNUS CLEANERS 


AND 


CLEANING EQUIPMENT 


Representatives in all principal cities 


RAILWAY MECHANICAL ENGINEER, OCTOBER, 1949 


at Chicago, has been appointed manager 
of the Chicago district sales office, suc- 
ceeding to the duties of Clarence T. Gil- 
christ, whose appointment as western area 
sales manager at Chicago was reported 
in the September issue. Appointed to suc- 
ceed Mr. Murray as manager of manu- 
facturers products sales is Fred L. Non- 
nenmacher, who has held a similar posi- 
tion at the New York sales office since 
1948. 


Obituary 


WiLLIAM ELLISTON FARRELL, founder 
and chairman of the Easton Car & Con- 
struction Co., of Easton, Pa., died at St. 
Luke's hospital, Bethlehem, Pa., on Aug- 
ust 22. Mr. Farrell was 79 years old. 

* 


Lioyp Н. DURBIN, service engineer at 
Butler, Pa., for the О. C. Duryea Cor- 
poration, was killed on August 11 in the 
crash of a private airplane near Brook- 
ville, Pa. 

* 

Frank H. CunnincHam, Pacific coast 
representative of the Prime Manufactur- 
ing Company, died on August 9, at his 
home in Santa Monica, Cal. Mr. Cun- 
ningham began his career with the Nor- 
folk & Western and later served suc- 
cessively with the Standard Stoker Com- 
pany, the Franklin Railway Supply Com- 
pany and the Graham-White Sander Cor- 
poration. 

* 

Dr. ARTHUR L. ЈАСОВҮ, associate direc- 
tor of research for the National Alumi- 
nate Corporation, died of a heart attack 
on August 13, at the age of 39. Dr. Jacoby 
attended the Chicago public schools and 
received his B.S. degree in chemical en- 
gineering from the University of Illinois 
in 1934. He subsequently studied at Iowa 
State College, Ames, Iowa, where he ob- 
tained his Ph.D. degree in 1939. Dr. Jaco- 
by entered the industrial research field in 
1938, at which time he joined the Na- 
tional Aluminate Corporation as an or- 
ganic chemist. He was assistant director 
of research before his promotion to asso- 
ciate director of research. 

* 

PnuiLiP M. Сова, manager of sales, east- 
ern area, Carnegie-Illinois Steel Corpora- 
tion, a subsidiary of the United States 
Steel Corporation, died on August 18, in 
the New York Hospital, following an ex- 
tended illness. Mr. Guba, who was 62 
years old, attended the University oí 
Pennsylvania and received a degree in 
mechanical engineering from the Spring 
Garden Institute. In 1909 he joined the 
office of the sales division of the Jones 
& Laughlin Steel Corp. He later was 
manager of sales at New York for the 
Donner Steel Company, which was ab- 
sorbed by the Republic Steel Corpora- 
tion when that company was formed i» 
1930. Mr. Guba joined the United States 
Steel organization in 1933 as assistant 
manager, Detroit, Mich., sales office, Car- 
періе-Шіпоіѕ Steel, and soon after was 
appointed manager, In 1938 he was ap- 
pointed manager, Chicago district sales. 
and in 1939 was appointed manager of 
sales, eastern area, at New York. 


TIREX RAILW/ 


Simplex-TIREX Railway Utility Cable 
is a three-purpose cable especially designed 
to give top performance under the grueling 
conditions of railway service and to cut 
down operating costs. 


It may be used with equal satisfaction 
as generator leads, train line connector 
cable, or as battery jumpers, thus elimi- 
nating the need for buying and stocking 
three different types of cable. It assures 
long-lasting, dependable service in each 
installation through the flexibility of its 
stranded copper conductor, the stability of 
its rubber insulation, and the toughness of 
its Selenium Neoprene jacket. 


`А 3-IN-1 CABLE THAT PROMISES 
LONG, FAILURE-FREE SERVICE AND 
REDUCED OPERATING EXPENSES 


When used for generator leads, it will 
stand up under the constant exposure to 
flying gravel and the hazards of snow, 
sleet, and rain. As train line connector 
cable, it will retain its efficiency even 
though subjected to continual flexing and 
vibration. As battery jumper cable, it will 
withstand the twisting and the ramming 
between battery trays which knocks out 
less durable cables in short order. 


For complete information on TIREX 
Railway Utility Cable — construction data, 
range of sizes, etc. — write the Simplex 
Railroad Department at the below address. 


WIRES & CABLES 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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here 
is 
more 

thun 
PACKAGED 
MOTIVE 
POWER... 
here 

is 

the 
POWER 


to KEEP 
MOVING! 


Industrial trucks and tractors 
are not “show horses,” on the 
stage for a brief moment... they 
are work horses, demanding contin- 
vous, constant, dependable power. 
That's why K. W. welcomes the buyer 
who keeps a record of battery life, 
maintenance cost and dependABILITY 
to KEEP MOVING! 


3705 N. LINCOLN AVE 
€HICAGO 13 
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PERSONAL 
MENTION 


Joun F. FonNER has been appointed as- 
sistant to superintendent of equipment of 
the Delaware & Hudson at Albany, N. Y. 


A. J. Hartman, mechanical superin- 
tendent, Southern district and Albu- 
querque shops, of the Atchison, Topeka 
& Santa Fe at Amarillo, Tex., has had 
his jurisdiction extended to include the 
Northern district. The position of mechan- 
ical superintendent, Northern district, at 
La Junta, Colo., has been abolished. 


T. C. Suortt, chief mechanical officer 
of the New York, Chicago & St. Louis at 
Cleveland, Ohio, has been appointed chief 
mechanical officer of the Wheeling & Lake 
Erie. 


Donato McKeown, whose appointment 
as mechanical engineer of the Boston & 
Maine, Maine Central and Portland Ter- 
minal, with headquarters at North Bil- 
lerica, Mass., was reported in the Septem- 
ber issue, was born on April 29, 1901, at 
Middleboro, Mass. He attended the pub- 
lic and high schools of Somerville, Mass, 
and Lowell Textile School (evening cour- 
ses from 1934 to 1942). He entered rail- 
road service on October 20, 1916, in 
the engineering department of the B&M, 
at Boston, Mass., transferring to the me- 
chanical engineering department there on 
September 29, 1917. He was appointed 
stores department material inspector in 
1921; assistant pattern supervisor in 1922; 
draftsman at Boston on May 1, 1923; of- 
fice engineer at Billerica on October 1, 
1927, and assistant engineer at Billerica 
on March 1, 1933. Mr. McKeown was ap- 
pointed assistant mechanical engineer on 
April 16, 1941. | 


J. R. STEWART, assistant master me- 
chanic of the New York Central at Niles, 
Mich., has been appointed general locomo- 
tive inspector at Detroit, Mich. 


C. A. Moopy, who has been appointed 
superintendent of the Colorado & South- 
ern in addition to his duties as superin- 
tendent of shops of the Chicago, Burling- 
ton & Quincy at Denver, Colo., as noted 
in the September issue, was born on 
January 3, 1898, at Havelock, Neb., where 
he entered railroad service with the Bur- 
lington in 1914. After serving as appren- 
tice machinist in the Havelock shops he 
became a machinist in the engine house 
at Lincoln, Neb., and was later successive- 
ly, gang foreman, erecting-shop foreman 
and general foreman at Havelock. In 1931 
he was transferred to the Denver shops 
as general foreman and in 1939 was ap- 
pointed general foreman in the manufac- 
turing department at Aurora, Ш. He 
served as general foreman of the manu- 
facturing and car departments at Aurora 
from 1940 to 1944, when he became act- 
ing shop superintendent at Denver, with 
jurisdiction over the terminal mechanical 
department facilities. The following July 
he was appointed assistant shop superin- 


——— 


LEVEL OUT 


HIGH-SPEED SHOCKS 


LATERAL VERTICAL 


SCULLIN = Ў TRUCKS 


CUSHIONED MONON i 


The rougher the roadbed, the more impressive is 
the L-V's performance. Scullin’s unique arrange- 
ment of lateral and vertical coil springs completely 
cushions both motions — smothers destructive bounce 
ond sidesway — makes high speed really safe-and-sound 
for lading, cars and track. 


And on the level — L-V Trucks cost little more to install, no more 
to maintain than conventional trucks! 


NEW YORK * CHICAGO * CLEVELAND * BALTIMORE * RICHMOND, VA. * MEXICO CITY, D.F. 
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| was transferred to Sheridan, Wyo., as 


tendent at Denver, and in April, 1946, 


assistant master mechanic. Mr. Moody 


returned to Denver as superintendent of | 


shops in August, 1947. 


E. S. FARLEY, master mechanic of the 
Chicago, Rock Island & Pacific, with 
headquarters at Chicago, has been ap- 
pointed superintendent of motive power, 
second mechanical district, with head- 
quarters at El Reno, Okla. 


HERMAN STEPHENS Mercer, whose ap- 
pointment as assistant chief mechanical 
officer of the Seaboard Air Line, with 
headquarters at Norfolk, Va., was an- 
nounced in the September issue, was born 
on November 9, 1902, at Savannah, Ga. 
He entered railroad service on October 


25, 1919, as a machinist apprentice with | 


the Seaboard at Savannah, Ga., becom- 
ing a machinist there on October 4, 1926. 
He was appointed enginehouse foreman 
at Savannah on March 1, 1931, and was 


Specify XACTEMP 

PYROMETERS wher- 
ever a quick, accurate 
temperature determina- 
tion is needed. Used 
for surface temperatures 
of welds, welded rail 
ends, billets, slabs, 
heated rollers, forgings, 
ovens, hot plates, fur- 
nace walls —for general 
inspection in furnaces, 
lead and salt pots, galvanizing tanks, 
core ovens, type metal, etc. Long-life 
cast aluminum and brass construction. 
Medium resistance, fast-acting indica- 
tor, provided with Alnico V magnet— 
direct reading dial starts at 50? Е. or 
60° F. Simple, easy to Operate—no ad- 
justments necessary—always ready for 
use. Will take most types of thermo- 
couples. A full line of thermocouples 
available from stock. 


FOUR MODELS 


Catalog No. Range Thermocouple 

LT 800 60-800 F. lron-Constantan 
LT 810 60-1200 F.  lron-Constantan 
LT 820 60-1600 F. lron-Constantan 
LT 830 50-2500 F. Chromel-Alumel 


PRICE WITHOUT 
THERMOCOUPLE $3950 
Ask also about XACTEMP PYROMETERS for tak- 
ing temperatures of molten non-ferrous metals 


CLAUD S. GORDON co. 


Specialists for 33 Years in the Heat Treating 
and Temperature Control Field 

Dept 27 e 3000 South Wallace St., Chicago 16, ill. 

Dept. e * 7016 Euclid Avenue e Cleveland 3, Ohlo 
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Herman S. Mercer 


transferred to Hamlet, N. C., on March 
31 of the same year. On August 16, 1937, 
he was appointed general foreman at 
Howells, Ga., and on February 1, 1940, 
was transferred to Raleigh, N. C. Mr. 
Mercer was promoted to master mechanic 
at Howells оп May 27, 1943, and on 
November 24, 1947, became shop super- 
intendent, locomotive department, at Jack- 
sonville, Fla. 


E. J. Bunck, general locomotive inspec- 
tor of the Indiana Harbor Belt at Detroit, 
Mich., has retired after 48 years of service. 


W. V. HINERMAN, assistant to superin- 
tendent motive power of the Chesapeake 
& Ohio at Richmond, Va., has been ap- 
pointed assistant superintendent of the 
motive power, with headquarters at Rich- 
mond, Va. 


Huco M. McInnes, whose appointment 
as assistant superintendent of motive 
power, Pere Marquette district, Chesa- 
peake & Ohio, with headquarters at Grand 
Rapids, Mich., was reported in the Sep- 
tember issue, was born December 22, 1897, 
at Toronto, Ont: He first entered railroad 
service in May, 1917, as head statistical 
clerk, auditor of disbursements, of the Pere 
Marquette (now part of the C. & О.) at 
Detroit, Mich. He joined the Detroit & 
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AILROADS know that recent increases in opera- 
R ting costs and the reduction of the work week 
make it more than ever imperative to spend money 
wisely, getting full value for every dollar. 

The low additional cost of pressure-treating car 
decking is an investment that pays handsome divi- 
dends in sharply reduced repair costs and longer 
periods of continuous, revenue-producing service. 

The average length of service from untreated car 
decking is 3 to 7 years. Case histories in railroad 
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KOPPERS 
PRESSURE-TREATED 
00р 


files show the average length of service from Kop- 
pers Pressure-Treated Car Decking is 12 to 15 
years. Such service more than justifies our claim: 
pressure-treatment is not an expense... it is an 
investment that pays dividends. 

Send for further information showing how Kop- 
pers Pressure-Treated Wood can save you time 
and money when used for car decking, crossings, 
bridges, pile foundations, pole lines, platforms and 
other installations. 


KOPPERS COMPANY, INC., Pittsburgh 19, Pa. 


PRESSURE-TREATED WOOD 
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Don't Overlook Tum From Yard Efficiency With 


ROUSTABOUT 
CRANES 


N 


| N The fast tractor-footed load hustlers 


@ Rugged, maneuverable, the answer to 
efficient yard organization — make those 
wide open spaces pay! Winter and 
summer, indoors but especially out, 
versatile Roustabouts make 2 

men a whole crew, keep 


things moving, avoid costly 
delays. Wheel or crawler 
type, hook or magnet 
loads to 7'^ tons, built 

for years of over- 

work. Make your 

yard contribute to 
profits, too... write 

for the money-sav- 


Write to Dept. G-5 ing facts, today! 


HUGHES-KEENAN CORPORATION 


DELAWARE, OHIO, U.S.A 


бад лаа сброса since 1908 


° ROTARY 
SAND DRYER 


The efficient method of drying sand — producing more 
than 2 tons of dry sand per hour at low fuel cost. 


! Oil or gas fired—8'0" long and 
33" wide—weight 3000 Ibs. 
Friction drive—mounted on 
sealed roller bearings. 


The VILOCO Rotary Sand Dryer obtains maximum thermal efficiency. Wet sand 
from preheated hopper passes to revolving disc feeder thence by gravity into rotat- 
ing cylinder. A curtain of sand is constantly exposed to the hot gases removing 
all moisture. Dry sand is screened as it passes from cylinder to outlet. Oversize 
material passes out of a separate discharge. 


Write for further particulars. 


VILOCO RAILWAY EQUIPMENT CO. 


332 S. Michigan Avenue » Chicago 4, Illinois 
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Mackinac in 1920 as chief accountant at 
Tawas City, Mich., and re-entered P. M. 
service three years later, holding the posi- 
tions of accountant, chief clerk and super- 
intendent of motive power until 1943. Mr. 
McInnes was subsequently appointed as- 
sistant to chief mechanical officer at 
Detroit. 


C. J. NELsoN, who has retired as super- 
intendent, Chicago Car Interchange Bu- 
reau, as reported in the September issue, 
was born at Beftoft, Denmark, on July 1, 
1874. He entered railroad service in April, 
1899, with the Chicago & North Western at 
Clinton, Iowa, serving as car repairer and 
inspector until his promotion to chief in- 
spector at that point in 1902. In 1907 he 
was appointed assistant car foreman at 
Clinton, in 1910 general car foreman, and 
in 1915 general traveling inspector, with 
headquarters at Chicago. Mr. Nelson sub- 
sequently became district general foreman 
at Chicago. He was appointed district 
master car builder at Chicago in 1920, 
and superintendent, Chicago Car Inter- 
change Bureau, in March, 1925. 


Н. W. Havwanp, shop engineer of the 
Canadian Pacific at the Angus shops, 
Montreal, Que., has been appointed to 
the new position of engineer of standards 
and methods, with system-wide jurisdic- 
tion over standards and methods for main- 
tenance of equipment. Mr. Hayward was 
born in Swindon, England, and was edu- 


H. Hayward 


cated in Montreal. He became a machin- 
ist apprentice at the Angus shops in 
1928. A year later he became a drafts- 
man in the mechanical department. Dur- 
ing World War II he was on loan for 
two years to Associated Aircraft. For the 
past year and a half he has been shop 
engineer. 


J. С. Crawrorp, fuel engineer of the 
Chicago, Burlington & Quincy, with head- 
quarters at Chicago, has retired following 
48 years of service with that road. Born 
on July 26, 1878, and graduated by Сог. 
nell University in 1901, Mr. Crawford 
began his Burlington career as assistant 
on a dynamometer car. He later entered 
the road's special apprentice course a: 
Aurora, Ill, and subsequently served in 
the testing laboratory, locomotive and car 
shops, and as assistant to master me- 


Double-Edge Cuts 


LOWER COSTS= 
INCREASE OUTPUT 


By producing ready-to-weld edges on each side of formed 
car stakes, each of these blowpipes is doing two jobs. This 
double-duty operation means less handling of work mate- 
rials and faster production of finished parts, though fewer 


blowpipes are used. 


In car production and repair work, OXWELD is always 


ready to offer ideas and engineering service that will help 
THE OXWELD RAILROAD SERVICE COMPANY slash costs. Ask us to show you how to shape-cut many of 


Unit of Union Carbide and Carbon Corporation 1 ; i ДК, Б 
яя the parts you need with substantial savings in time and costs. 
Carbide and Carbon Building Chicago and New York 


In Canada: 
Canadian Railroad Service Company, Limited, Toronto 


SINCE 1912— THE COMPLETE OXY-ACETYLENE SERVICE FOR AMERICAN RAILROADS 
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chanic. He became special inspector, mo- 
tive power department, in 1905, and in 
the following year was made fuel engi- 
neer, to which post were added the duties 
of fuel inspection in 1908. In 1925 Mr. 
Crawford was appointed general manager 
and purchasing agent of the Valier Coal 
Company, wholly owned by the Burling- 
ton and producing coal for its use. From 
1916 to 1922 Mr. Crawford was secretary- 
treasurer of the International, Railway 
Fuel Association. 


C. D. ALLEN, shop superintendent of 
the Chesapeake & Ohio at Huntington, 
W. Va., has been appointed assistant su- 
perintendent of motive power, with head- 
quarters at Richmond, Va. 


Я 
Diesel 


W. A. LANGLANDS, superintendent of 
Diesel and motor-car equipment, Chi- 
cago & North Western, at Chicago, has 
retired. 


О. P. Jones, electrical engineer of the 
Chicago & North Western at Chicago has 
been appointed assistant superintendent 
of Diesel and motor-car equipment with 
headquarters at Chicago. 


W. P. MILLER, assistant superintendent 
of Diesel and motor-car equipment of the 
Chicago & North Western at Chicago, has 
been appointed superintendent of Diesel 
and motor-car equipment with headquar- 
ters at Chicago. 


Electrical 


C. P. TAYLOR, electrical engineer of the 
Norfolk & Western at Roanoke, Va., has 
retired. 


W. S. GannETT, general boiler maker of 
the Norfolk & Western at Roanoke, Va., 
has been appointed electrical engineer. 


Master Mechanics 
And Road Foremen 


W. L. HuEBNEn, supervisor Diesel en- 
gineer, system, Atchison, Topeka & Santa 
Fe, at Chicago, has been appointed master 
mechanic of the Chicago terminal division 
and the Illinois division, with headquar- 
ters at Chicago. 


А. А. Jounson, general car foreman of 
the Indiana Harbor Belt at Gibson, Ind., 
has been appointed assistant master me- 
chanic at Gibson. The position of division 
general car foreman has been abolished. 


L. B. CLosE, master mechanic of the 
Chicago, Rock Island & Pacific at Little 
Rock, Ark., has been transferred to the 
position of master mechanic at Chicago. 


К. Е. CuLBRETH, master mechanic of the 
Indiana Harbor Belt, at Gibson, Ind., has 
been given jurisdiction over the equip- 
ment department, including both the loco- 
motive and car departments. 


C. J. ManPLE has been appointed assist- 


ant master mechanic of the Indiana Har- 
hor Belt at St. Thomas, Ont. 


PERMAG Compounds are 
available for all types and 
sizes of Diesel locomotives 
and for road engines, 
switchers, bodies, cabs, mo- 
tors, parts. 

There are different PER- 
MAG materials for similar 
jobs that must be handled 
in a different manner. 
PERMAG Car Cleaner is 
used satisfactorily for in- 
terior and exterior of stain- 
less steel and painted 
coaches. 


Our technical rep- 
resentative will tell 
you about PER- 
MAG for railroad 
service, or write us 
direct. 
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Best Cleaners for DIESELS 
and Diesel Parts ..... 


PERMAG 


CLEANING COMPOUNDS 


for Filters 
Electrical and Lubricating Systems 


Magnuson Products Corp. 


Mfrs. Special Cleaning Compounds for Industry 
50 Court St. 


In Canada: Canadian PERMAG Products 
Ltd., Montreal, Que. 


è Boilers ө Trucks 


BROOKLYN 2, N. Y. 
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Shop and 
Enginehouse 


Harry P. Fossett has been promoted 
to the position of assistant machine shop 
foreman of the Southern at Birmingham, 
Ala. 


M. R. Francis, boiler-maker foreman of 
the Norfolk & Western at Williamson, W. 
Va., has been appointed general boiler 
maker at Roanoke, Va. 


Morris К. BRIDEWELL has been pro- 
moted to the position of assistant fore- 
man enginehouse (night) of the South- 
ern at Birmingham, Ala. 


Lururn D. Harrison, SR., has been pro- 
moted to the position of assistant fore- 
man enginehouse (day) of the Southern 
at Birmingham, Ala. 


PauL W. CoNNALLY has been promoted 
to the position of assistant foreman en- 
ginehouse (day) of the Southern at Bir- 
mingham, Ala. 


JAMES A. CorrMAN has been promoted 
to the position of foreman pipe and tin 
shop of the Southern at Chattanooga, 
Tenn. 


Obituary 


WiLLIiAM D. HanrLEY, mechanical super- 
intendent of the Atchison, Topeka & Santa 
Fe, with headquarters at La Junta, Colo., 
died on August 10 at Las Vegas, №. М., 
following a heart attack. Mr. Hartley was 
born at Albuquerque, N. M., on August 
14, 1886, and attended the New Mexico 
State Normal School at Las Vegas for two 
years. He entered Santa Fe service in 
April, 1903, as a machinist helper at Albu- 
querque and the next year became a ma- 
chinist apprentice. From 1908 to 1914 he 
served successively as machinist at Albu- 
querque and enginehouse foreman at Rich- 
mond, Calif., subsequently becoming di- 
vision foreman at Barstow, Calif. He re- 
turned to Richmond in 1918 as general 
foreman and was appointed master me- 
chanic in 1920 at Clovis, N. M. He was 
transferred to Raton, N. M., the following 
year; became mechanical superintendent 
at La Junta in 1930, and was transferred 
to Fort Madison, Iowa, in February, 1943. 
Mr. Hartley was appointed mechanical 
superintendent at Topeka, Kan., in July, 
1943, and was subsequently transferred to 
La Junta. 


Н. C. McCurLoucu, superintendent of 
motive power, second mechanical district 
of the Chicago, Rock Island & Pacific, 
with headquarters at El Reno, Okla., died 
on August 5. Mr. McCullough was born 
at Dennison, Ohio. He began his railroad 
career with the Rock Island in July, 1912, 
at Silvis, Ill., as a locomotive fireman, and 
rose to master mechanic of the Cedar 
Rapids division in 1938. In February, 1940, 
he was transferred to the Rock Island divi- 
sion, and three years later became super- 
intendent of motive power, second mechan- 
ical district, with headquarters at Kansas 
City, Mo. Mr. McCullough's headquarters 
were moved to El Reno in July of this 
year. 
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...wand STILL 
GOING STRONG 


The unretouched photograph il- 
lustrates a proven example of the 
actual durability and strengthen- 
ing effect of every Wine CAST 
STEEL Hopper Frame. Engineered 
design from the very beginning 
has prevented distortion in the 
adjacent car parts. In 
twenty years of service, 
these hopper frames 
have insured lading 
against loss due to 
leakage around the 


hopper opening. 


ONE PIECE-CAST STEEL 


THE WINE RAILWAY APPLIANCE COMPANY, TOLEDO 9, OHIO 


RUSLOC 


NOTES— 


PLUG WELDS 
CROSS SECTION OF THE 
TRUSLOCK ASSEMBLY 


Cross section of the Truslock end 
assembly indicates how the tension 
member (A) with upset end inter- 
locks on the end of the compression 
member (B) and shows the method 
of welding used to unite these parts 
to form the sleeve. This makes for a 
permanent truss structure complete- 


ly independent of the brake heads. 


A large slot is cast into the front 


face of the Truslock end which reg- 


Truslock is the first freight car brake beam 


isters with a corresponding boss on 


available to the American railroads which re- die removable brike hcad to sie: 


quires no removal from the car—no expensive ; 
| P tain perfect brake head centers. А 


reclamation—in the event of badly worn or similar slot is provided on the back 


burnt-up brake heads. Just pull the spring key face which engages the self-locking 


—remove the old head— slip on a new head. 


spring key which holds the head in 
It's as simple as changing a brake shoe. 


position. 


When you have finished with this 
issue—tear this page out and file 
for future reference. 


BUFFALO BRAKE BEAM CO. 


NEW YORK BUFFALO HAMILTON, ONT. 
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An Opportunity 
Realized 


Each year, in advance of the annual meetings of 
the Coordinated Mechanical Associations, the Rail- 
way Mechanical Engineer has expressed the belief 
that these meetings offer the railways and their 
mechanical supervisors a rare opportunity for ex- 
pediting improvements in practice, and for an access 
of inspiration, the benefits of which, to the individ- 
uals as well as to the employing companies, are im- 
mediate and continuing in their effects. This year 
the problems created by the 40-hour week, which 
became effective in the very month in which the 
meetings were held, seemed to magnify the value of 
this opportunity. 

As has been true for several years past, the hopes 
of those who planned and conducted the meetings 
were realized. The fears that the pressure of the 
immediate adjustments necessitated by the 40-hour 
week and the coal strike which began simultaneously 
with the meetings might keep many men at home 
who had intended to attend were not realized. Reg- 
istration of railroad men was not unfavorable in 
any case when compared with that of the previous 
year; in most cases it was larger. Territorially, the 
entire United States and Canada were well repre- 
sented. The high quality of the programs will be 
evident to the reader of this issue, in the editorial 
pages of which will be found the proceedings of five 
mechanical and two electrical associations whose 
meetings were held at two Chicago hotels beginning 
September 19. 

Space is not available for an appraisal in detail of 
the work of each of the associations. Not all of the 
matters presented and discussed at the various meet- 
ings were new; there was some replowing of old 
ground. But that does not imply any waste of time. 
There are always men in attendance to whom the 
subjects are new and discussions always bring to 
light new aspects of practice or administration which 
contribute no small part to the sum total of the help 
the men in attendance find it possible to get out of 


these meetings. 
In the meetings which have to do with locomotive 


operation and maintenance the interest in the sub- 
jects pertaining to Diesel motive power was striking. 
This was evident both in the greater attendance as 
well as in the amount of discussion when Diesel sub- 
jects were under consideration. The value of the 
steam papers, however, must not be discounted. Take 


the subject of better coal for steam locomotives, for 
example. While progress in arousing the railroads to 
an interest in it has been slow, the effect of the papers 
and reports presented before the Railway Fuel and 
Traveling Engineers’ Association over recent years 
is beginning to show. It would be a distinct loss to 
the railroads if it were to be dropped from future 
programs. 

A wholesome tendency toward. closer co-ordina- 
tion of the work of these bodies received a boost 
during the meetings this year. The Railway Fuel 
and Traveling Engineers’ Association and the Air 
Brake Association met in joint session for the dis- 
cussion of the two train-handling reports of the 
former body and to listen to a forward-looking ad- 
dress by L. K. Sillcox which dealt, among other 
things, on future train braking. The Electrical Sec- 
tion, Mechanical Division, A.A.R., and the Locomo- 
tive Maintenance Officers’ Association, joined forces 
for the discussion of electrical maintenance of Diesel- 
electric locomotives, an arrangement which will prob- 
ably be continued. 

There is also evidence of closer co-operation be- 
tween the two electrical sections which conceivably 
could result in a merger. The problem will be to 
take care of all the widely scattered needs of elec- 
trical association work and at the same time hold 
the work together in such a way as to retain neces- 
sary unity. 

A noticeable feature of the exhibit of the Allied 
Railway Supply Association was the number of dis- 
plays of products for use on Diesel locomotives or 
for use in their maintenance. Nearly one-quarter of 
the exhibitors devoted at least some of their space to 
such exhibits. 

Considering all of the meetings together, the 1949 
record of the Co-ordinated Mechanical Associations 
is one marking the continued success of these or- 
ganizations individually as well as in the collective 
aspects of their activities. Several hundred super- 
visors have now returned to their jobs where the 
inspiration from their contacts with others whose 
duties are like their own are now being revealed in 
the renewed energy with which they are tackling 
their daily problems, and suggestions for improve- 
а ао which came out of the meetings 

g fruit in the working out of more effective 
ways of doing many kinds of jobs. 
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Joint Session 


Hears About Fuel 


Dr. Kettering discusses the potentialities of fuel 
supply for Diesels from sources as yet undeveloped 


C. F. Kettering 


E. H. Davidson 


Ox Monday, September 19, the Coordinated Me- 
chanical Associations—the Air Brake, Car Depart- 
ment Officers’, Locomotive Maintenance Officers’, 
Master Boiler Makers’ and Railway Fuel and Travel- 
ing Engineers’ Associations—opened the 1949 an- 
nual meeting at the Hotel Sherman, Chicago, with a 


joint session. On this opening day, the registration 
was approximately 2,100 railroad men, supply repre- 
sentatives and guests out of a final total of 3,011. 
The meeting was presided over by A. K. Galloway. 
general superintendent motive power and equipment 
of the Baltimore & Ohio, who is chairman of the Coor- 
dinated Railroad Associations. The principal speakers 
at this joint session were Charles F. Kettering, retired 
vice-president of General Motors Corporation, who 
was introduced by C. R. Osborn, general manager of 
the Electro-Motive Division of General Motors, and 
Edward H. Davidson, director of the Bureau of Loco- 
motive Inspection, Interstate Commerce Commission, 
who was introduced by John M. Hall, retired director 
of the bureau. J. E. Goodwin, vice-president and exec- 
utive assistant to the president of the Chicago & North 
Western, spoke briefly on the work of the associations 
and the opportunity that railroad association mem- 
bers have under present conditions to contribute to 
substantial economies in operating expenses by devel- 
oping the ways and means to eliminate the time- 
and-a-half that is now being paid on many jobs. 


Kettering Optimistic About Fuel Supply 


Dr. Kettering expressed the opinion that industry has not 
done too good a job in getting across to the public that great 
organizations like the railway industry don’t “get their stuff” 
by just pressing a button. They have been accepted as being 
there for so long that “we have lost the economic significance 
of what the railroads have done for the country,” he said. 
“We have lost the significance of the first transcontinental 
railroad; they tied together a political situation which deter- 
mined the entire future. at that time, of our United States.” 
Someone, he said, ought to write a story that would look 
backward on the American railroads, as to what they have 
meant to this country in bringing it up to the present time. 
When people in the business write these things, he added, 
they are written from the inside, and the writers know so 
much about it that they leave out what they think everybody 
knows, and which few outside the industry appreciate. 

Mr. Kettering raised the question of fuel for internal com- 
bustion engines and said that the idea is brought forward 
periodically that the nation is just on the verge of running 
out of fuel. First, he declared, we have to try to find out 
what we mean by fuel. He showed charts of the production 
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of power and the amounts of fuel consumed by the various 
types of power users, such as manufacturing, automobiles 
and railroads, and finally charts of the estimated reserves. He 
discussed briefly the development of the procurement of oil 
from shale and indicating the future possibilities mentioned 
the research work of the Bureau of Mines at Rifle, Colo. 
where in one location “there is enough fuel to equal six 
times the amount we have used in the 90 years that we have 
been using oil. I’m giving you that because sometimes I think 
we begin to worry too much, and to introduce into our cal- 
culations factors which are unessential.” 

As an indication of the possibilities of “raising” fuel Mr. 
Kettering pointed out that the sun is the source of all 
energy and that as long as the sun shines we don't need to 
worry. “The only thing we have that the sun works with 
is the leaf of the plant, yet we catch a lot of energy. We 
have a very large corn crop today, and you can get enough 
power from an acre of corn—if we have the proper way 
of transforming it into fuel—to run the average automobile 
about a year.” 

Speaking of automobile fuel the speaker remarked tha! 


an automobile uses about its own weight per year in fuel 
and that it would take about 80 million acres of ground 
to provide the fuel for 40 million automobiles, if we had the 
process, but, not having the process we fall back on the 
fact that Nature has stored up in the ground this enormous 
amount of fuel. These examples were used to show that 
in estimating the future fuel supply allowance must be made 
for inventive genius that will undoubtedly find the way to 
new kinds of fuel long before present types are depleted. 


Davidson Discusses 


It is significant that satety, dependability, staying power and 
economy are characteristics of locomotives that improve or 
decrease as the physical condition of locomotives changes for 
better or worse. It is generally accepted that a safe locomotive 
is a well-maintained locomotive. Locomotives that have been 
thoroughly and adequately repaired and properly maintained 
between shoppings are durable and economical and the service 
per maintenance dollar is greater than for locomotives receiv- 
ing only indifferent and makeshift attention. Intensity of use 
and the training and experience of maintenance personnel 
have a direct effect upon the accident and casualty rate. 

The difficulties encountered in maintaining steam locomo- 
tives in condition to meet traffic requirements during the war 
vears are a painful memory in the minds of mechanical men. 
The effect of material shortages, an inadequate number of 
experienced mechanical personnel, and a high use factor are 
reflected in comparative steam locomotive accident figures for 
the five-year periods ended June 30, 1941 and 1948 respectively. 
In the latter period accidents per thousand locomotives for 
which inspection reports were filed increased 130 per cent. 
fatalities nearly 17 per cent and injuries 125 per cent over the 
five years ended іп 1941. It is significant that during the five 
years ended December 31, 1947, only 1,033 new steam locomo- 
tives were built for the Class I railways. Thus, increased age. 
in addition to the other factors, results in an adverse effect 
upon the accident rate. 

The transition from war to peace-time economy has had a 
profound effect on the motive power situation in this country. 
A large number of old and decrepit locomotives are now re- 
tired or awaiting retirement. Efforts are under way on many 
railroads whereby the practice of substantial and lasting re- 
pairs, including some betterments, is the order of the day for 
those locomotives whose design and age indicate considerable 
prospective future usefulness. 

We are also witnessing a change in the motive power situa- 
tion as a result of the introduction of the Diesel-electric type 
of locomotive in all kinds of service, switching, passenger and 
freight. The extent of total replacement of steam locomotives 
by Diesel-electric is not yet determinable. It will undoubtedly 
reach a stage of equilibrium after factors of initial cost, fuel 
supply, maintenance costs, service life, etc., have become a 
matter of operating record. 

The Diesel.electric locomotive is, by its nature, more nearly 
a precision type of machine in many details than the steam 
locomotive. Tolerances in injectors, fuel pumps, valve mech- 
anisms, bearings, cylinder and liner details are very small. 
Electrical equipment, including relays of various types, also 
requires a high standard of maintenance if satisfactory op- 
eration is to be had. Cleanliness is a prime requisite to suc- 
cessful Diesel operation. А small accumulation of dirt in a 
critical location can be the course of irregular functioning of 
a unit or may be the cause of an engine failure. We all know 
that defects are more easily seen and corrected in a well policed 
unit than in one covered with oil and dirt. 


In concluding Mr. Kettering said that “зо far as our 
ability to make things, to raise things, to fabricate and to 
transport things goes, no nation in the world has the oppor- 
tunities that we have here. And so, if we can just think 
of the tremendous job that has been done in building this 
country; of the almost unbelievable job that the American 
railway system has done in bringing the United States to its 
present position, we should have nothing to fear and every- 
thing to hope for." 


Maintenance Standards 


I shall not attempt a detailed discussion of Diesel mainte- 
nance because most of you are familiar either by association 
with, inspection of, or through trade literature, of the modern 
facilities installed on a number of railroads to service and 
maintain Diesel-electric units. Many of the facilities resemble 
laboratories more than the engine terminals with which we 
grew up and the standards are correspondingly exact. 

In any mechanical device there are usually certain places 
which are potential sources of trouble and to which additional 
attention should be given. Such is the case with Diesel loco- 
motives as well as steam locomotives. When these trouble 
spots are recognized through experience and indicated inspec- 
tions and repairs are properly made operating difficulties and 
accidents will be avoided. 

There are two types of accidents with which we have had 
experience upon which I might comment. The first type is 
crank case explosions. Fundamentally these accidents are 
caused by an accumulation of fuel oil in the engine base which 
through agitation can cause formation of an explosive mixture 
of vapor in the base. If a localized hot spot develops because 
of lubrication difficulties or other cause a more or less severe 
explosion will occur. Proper inspection and maintenance in- 
cluding careful periodic testing of samples of lubricating oil 
from engine bases should avoid many accidents of this char- 
acter. The second type involves traction motors and their 
bearings. Three serious accidents from this source have 
occurred since January 1 of this year. In two instances the 
failure of armature bearings resulted in locked pinions which 
caused the wheels to slide and ultimately resulted in de- 
railments. In the third case the failure of a suspension 
bearing caused a broken axle and subsequent derailment. 
These traction motor bearings are in relatively inaccessible 
locations on all units and for that reason should be examined 
carefully at each inspection by dependable men of adequate 
experience and training in order that every precaution may 
be taken to prevent failures and accidents on line of road. 

I presume that many of you have acquired considerable 
experience with Diesel operating characteristics and follow- 
ing tthe custom of railroad men will share this knowledge with 
newcomers in the field. Much good can come from meetings 
of this kind and we usually return with an increased store 
of information and the realization that the other fellow has 
his troubles also. 

We have a great common interest in the cause of safety and 
by teamwork we should advance continuously. With this 
thought in mind, and your appreciation that we, of the Bureau 
of Locomotive Inspection, have a specific duty to perform, 
I hope you will welcome our inspectors at your various 
terminals, not as critics of your work, but as men dedicated 
to the cause of safety who are required to see that certain 
standards of maintenance are met and who will, as far as 
possible consistent with their duty, pass along such of their 
experience as may he of assistance in solving problems of 
the moment. 
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L. M.O. A. Considers Modern 


Maintenance Techniques 


J. W. Hawthorne, 


President 
(Assistant chief motive 
power and equipment, 

C d 


Tus year, again, the Locomotive Maintenance Of- 
ficers’ Association had the largest registration—644 
members and guests—of any of the groups forming 
the Coordinated Railroad Mechanical Associations at 
the September 19 to 22 meeting at the Hotel Sherman, 
Chicago. 

During the four-day meeting this association list- 
ened to the presentation of eight technical committee 
reports on the subjects of engine terminal facilities 
for both steam and Diesel power; shop tools and 
devices for simplifying repair operations on both 
steam and Diesel repair work; expediting systems for 
both shop and enginehouse; personnel training; 
maintenance of electrical equipment of Diesel-electric 
locomotives and the maintenance of mechanical 
equipment on Diesel-electric locomotives. All of these 
reports dealt with the respective subjects in consider- 


P. H. Verd, 
Second Vice-Pres. 
(Superintendent motive 


G. E. Bennett, 

First Vice-Pres. 
(Superintendent motive 

power, C. С E. 1.) 


power and equipment, 


ЕЈ. Б.) 
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Eight technical reports and two addresses cover a 
variety of subjects on steam and Diesel repair work 


able detail and because of their length those reports 
on steam engine terminal facilities, shop expediting 
systems, shop tools and Diesel electrical maintenance 
have not been included in the report of the meeting 
appearing in this issue. 

In spite of the fact that the program was again 
predominantly Diesel there was considerable em- 
phasis placed on the fact that the major portion of 
the motive power inventory of American railroads 
is still steam power and that not enough attention is 
being given at present to its mainenance. This thought 
was reflected in the address of J. W. Hawthorne, 
president of L. M. O. A. in his remarks at the session 
on Monday, September 19, in which he said, in part: 

“Until recent years, the regular line of promotion 
for railroad mechanical men came through appren- 
ticeships, the shops, roundhouses, backshops, and so 
forth. Due to the rapid introduction of Diesel.elec- 
tric locomotives and the revolutionary changes in 
passenger car design, an entirely new group of super- 
visors and even top management is appearing on 
railroads over the country, with many of these men 
being drawn from the ranks of electrical supervisors, 
Diesel supervisors and often carmen. In their anxiety 
to turn in a good performance, it is obvious that 
entirely too much attention is paid to some of the new 
devices and new forms of motive power to the detri- 
ment of freight cars and steam locomotives. 


Н. Н. Magill, C. M. Lipscomb, 
Third Vice-Pres. Sec.-Treas. 
(Superintendent Іосото- (Assistant to scheds 


tive and car shops, C. G supervisor, M. Р.) 
N. W.) 


“In addition to this, an entirely new economic 
situation is confronting railroad management—that 
is, the economics of getting the most out of each dol- 
lar invested in steam power during the transition 
period from steam to Diesel power. 

“I wish to caution all of you and emphasize the 
fact that if railroad mechanical officers fail to take 
full cognizance of the proper position of steam power 
on the average railroad, that many of the fine records 
and splendid performances thus far turned in by 
energetic mechanical departments are going to suffer. 
Top mechanical managements must go through this 
transition period by taking full advantage of the 
economics of the situation, or be replaced by man- 
P which will handle the situation economic- 
ally. 

Mr. Hawthorne also cautioned the locomotive of- 
ficers that substantial losses might conceivably occur 
if judgment is not used in withdrawing from service 
steam power that is due to be replaced by new Diesel 
power; in this connection he said, in part, that “we 
cannot afford to spend huge sums on steam power 
which will soon be displaced by Diesel locomotives, 
neither can we afford to scrap steam locomotives 
still having unused and serviceable mileage. At an 
average of between 35 and 50 cents per mile of 
operation in direct maintenance cost, you can readily 
see the losses sustained by a railroad when steam 
locomotives are set aside for retirement with any 
appreciable amount of unused mileage left in them. 

“It is up to Diesel men to become better acquainted 
with the problems in the steam locomotive field if 
they expect to be advanced into top management or 
hold this advancement once it is offered them. No 
performance, regardless of its excellence, would be 
sufficient to overshadow the economic loss that would 
result if steam power is not worked out of the motive 
power picture by mechanical officers who literally 
squeeze the last mile of operation out of each loco- 
motive, safely and economically. 

"When a steam locomotive is outshopped after 
classified repairs, it represents an investment of from 
5,000 to 30,000 dollars (depending on the type and 
class of repairs) on the part of the management, 
and this investment must be profitable. To make it 
so is the job of the mechanical department, through 
wise shopping schedules and constant study of as- 
signments, running repairs and costs." 

At Tuesday morning's session the importance of 
steam power was also emphasized in an address by 
А. К. Galloway, general superintendent motive power 
and equipment, Baltimore & Ohio, in which he called 
attention to the fact that steam power still handles the 
largest part of the nation's rail traffic and that because 
of the significance of this subject he had been re- 
quested to discuss the maintenance of locomotives, 
with particular reference to steam, before the associa- 
tion, “because of the apparent general opinion that 
due to the rapid replacement of steam locomotives by 
Diesel, the discussion of proper maintenance of steam 
locomotives was being neglected. Since that time," 
said Mr. Galloway, “the present director of the I. C. C. 
Bureau of Locomotives Inspection, called my atten- 
tion to the fact that in a number of recent serious ac- 


cidents on the railroads, their investigation developed 
the primary cause was defective conditions resulting 
from neglected maintenance of steam locomotives." 
The remainder of Mr. Galloway’s address was taken 
up with detail suggestions as to the proper manner of 
maintaining locomotives and concluded with the 
thought that “we should also be alert to other types 
of motive power equipment that is being tested or de- 
veloped in the interest of economy in operation and 
maintenance and their progress should be closely fol- 
lowed. Various types of motive power, including the 
modern steam locomotive, have contributed greatly to 
the progress of American railroads and there is no 
doubt but what progress in motive power will con- 
tinue to improve operations on the railroads in the 
future." 

The following officers and board members were 
elected to serve for the year ending in September, 
1950: President, С. E. Bennett, superintendent motive 
power, Chicago & Eastern Illinois; first vice-president, 
P. H. Verd, superintendent motive power and equip- 
ment, Elgin, Joliet & Eastern; second vice-president, 
H. H. Magill, superintendent locomotive and car 
shops, Chicago & North Western; third vice-president, 
S. M. Houston, assistant general superintendent mo- 
tive power, Southern Pacific Co.; fourth vice-presi- 
dent, F. D. Sineath, assistant to chief of motive power 
and equipment, Atlantic Coast Line; secretary-treas- 
urer, C. M. Lipscomb, assistant to schedule supervisor, 
Missouri Pacific. 

Executive Committee (for one year): A. E. Rice, 
chief mechanical officer, Denver & Rio Grande West- 
ern; F. R. Denney, assistant mechanical superintend- 
ent, Texas & Pacific; T. T. Blickle, executive assistant- 
mechanical, Atchison, Topeka & Santa Fe. 

Advisory Board: J. D. Loftis, chief of motive power 
and equipment, Atlantic Coast Line; D. S. Neuhart, 
general superintendent of power and machinery, 
Union Pacific; A. K. Galloway, general superintend- 
ent motive power and equipment, Baltimore & Ohio; 
L. R. Christy, chief mechanical officer, Missouri Pa- 
cific; A. G. Kann, general superintendent equipment, 
Illinois Central; F. K. Mitchell, manager-equipment, 
New York Central System; E. R. Battley, chief of 


motive power and car equipment, Canadian National. 


REGISTRATION—COORDINATED MECHANICAL 
MEETINGS 


Association No. Registered* 
Air Brake ... . Tu "uo 229 
Master Boiler Makers ........... .......... 258 
Car Department Officers... .......... ..... 449 
Fuel and Traveling Engineers .............. 238 
Locomotive Maintenance Officers ............. 644 
Allied Railway Supply ............. Lou д 1.038 
Non-member guests ............. —— 155 
Total c mise dest tee e t duod 3,011 


* These totals include both members and guests. 
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In January and February 
of 1940 the first Diesel freight 
locomotive, EMD Demon- 
strator No. 103, was tested in 
main line freight service on 
the Santa Fe. Results of these 
tests were sufficiently prom- 
ising that orders were placed 
for such locomotives. From 
the beginning, certain officers 
in both the operating and me- 
chanical department of the 
Santa Fe visualized the possi- 
bilities of incorporating in the design of the locomotive a 
dynamic, or electric, brake for the control of trains on 
major descending grades. 

The original dynamic brake was applied to Santa Fe 
Diesel Locomotive No. 100, delivered in December, 1940, 
the first Diesel locomotive, other than the demonstrator, in 
freight service on American railroads. It was also applied 
to four locomotives, Nos. 101 to 104, delivered later. This 
was a two-stage brake with limited functions. It had two 
operating positions at the controller and it was necessary 
to reduce speed by use of the air brake to a definite 
point before application of the electric brake. 

This brake was not a stopping brake, and could be con- 
sidered only as a holding brake with limited functions. 

The major accomplishments of the original brake may be 
summarized as follows: 

l——Reduction in wear of wheels and. brake shoes on 
heavy grades. By actual test, it was found that the dynamic 
brake absorbed from 25 to 50 per cent of the energy 
formerly required of the air brakes to control the speed of a 
train on heavy descending grades. 

2.—As result of the above, certain stops made primarily 
for cooling wheels and brake shoes were eliminated. 

3.—A total saving of time for trains on the mountain 
grades between Winslow, Ariz., and San Bernardino, Calif., 
of one hour in either direction was made possible by the 
elimination of stops to cool wheels, and by closer control 
of speeds. 

While the results obtained from the early dynamic brake 
were encouraging, the mechanical department of the Santa 
Fe was not satisfied that the ultimate had been reached, 
and asked for the further development of a multi-stage brake. 

In October 1941 the Electro-Motive Division of General 
Motors offered the perfected multi-stage brake suitable for 
all operating grade conditions and with an operating speed 
range of from 10 to 60 m.p.h. in freight service. 

The first Santa Fe locomotive to have this brake applied 
was Locomotive No. 105 in service in March 1942. It was 
also applied to all other locomotives delivered since; both 
freight and passenger. In addition, the earlier two-stage 
brakes in Locomotives Nos. 100 to 104 were replaced with 
the multi-stage brake. 

Comparative results from the use of the brake with the 
earlier two-stage brake are as follows: 

These data are based on test performance of the various 
locomotives on mountain grades between Winslow and San 
Bernardino. On runs with Diesel Locomotive EMD 103, air 
brakes were applied on the train 50 per cent of the running 
time on the major descending grades both westbound and 
eastbound. In other words, over a distance of 460 miles of 
mountain grade territory, of which 250 miles is descending 
westward and 210 miles descending eastward; it was found 
that train air brakes were actually applied for a distance of 
approximately 125 miles westward and 100 miles eastbound. 

The two-stage brake, as applied to Locomotive 100 to 104, 


J. P. Morris 
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Results of Dynamic Brake Tests 


By J. P. Morris, 
Assistant to vice president, Achison, Topeka G Santa Fe 


was effective on approximately 60 miles of heavy grade west- 
bound, and on about 35 miles of the eastbound grade. It 
was necessary to supplement this earlier brake on these 
same grades about one-third of the distance westbound, and 
about one-half of the distance eastbound where the dynamic 
brake was used. 

The multi-stage brake later applied was used effectively 
on all descending grades for a distance of 185 miles west- 
bound and 130 miles eastbound. 

It should be noted that with the use of the dynamic 
brake the air brake applications in conjunction with the 
use of the electric brake were at considerably lower brake 
cylinder pressures than when air brakes only were used. 

There was some difficulty with grids and with blower 
motors for cooling these, apparently from lack of capacity. 
This was overcome by rewinding the blower motor armatures. 

The result from the use of the dynamic brake is reflected 
in the record of slid flat wheels and brake burned wheels. 
A comparison of the statistics on these items showed a 
startling reduction in both slid flat and brake burned wheels. 


TABLE I—COMPARISON OF BRAKE OPERATING DATA 


Six-year period Six-year period 

1937-1942, before 1943-1948, after 

dynamic braking dynamic braking 
Miles per pair of slid flat wheels: 


Breight) эзлә. oan tide ОЙК AARIS 1,838,983 3,029,611 
Pantengere Але кїй eer 954,019 1,164,763 
Miles per brake-burned wheel ............. 88,542 422,173 


* Only a limited number of passenger Diesel locomotives were equipped 
with dynamic brakes prior to 1947. 


TABLE II—COMPARISON OF BRAKE SHOE WEAR 


Brake shoe wear—lb. per round trip 
Dynamic plus 


Air brake only air brakes Reduction 

150 per cent braking ratio: 
Series A: 1238.3 692.0 
136.4 865.2 
1374.7 1557.2 
Series B: 653.2 926.9 
210.1 368.7 
863.3 1295.6 
Series C: 458.0 1099.1 
69.5 427.1 
527.5 1526.3 
Series D: 559.9 1230.0 
33.5 575.9 
593.4 1805.9 
Series E: 480.0 998.9 
38.8 >} 
518.8 1482.1 
Avg. All Series: 677.9 989.1 
7-7. 514.0 
115.6 1533.4 

250 per cent braking 

Series A: x 1203.8 1700.4 
Loco . 114.5 6142 
Total : 1318.3 2314.6 
Series B: Train . А 808.3 1432 4 
Loco .. А 53.8 576.1 
Total .. 862.1 2058.5 
Series C: Train .. 588.1 1300.9 
Loco .. 48.2 500.2 
Total .. 636.3 1801.1 
Series D: Train .. 647.8 1181.2 
Loco .. 46.5 519.5 
Total .. 694.3 1700.7 
Series E: Train . 501.6 1477.6 
Loco .. 42.2 433 5 
Total . 543.8 1916.1 
Avg. All Series: Train .. 749.9 1428.5 
Loco 61.0 7 
Total 810.9 1958 2 


TABLE III—AVERAGE BRAKE SHOE WEAR 


Brake shoe wear—lb. per round trip 
Dynamic plus 


Air brake only air brake Reduction 
К+ Ж raya ie a СЕРА 1922.9 713.9 1209.0 
Loco ee. 616.2 79.4 536.8 
РЕСОРИ НИ 2539.1 793.3 1745.8 


TABLE IV—REDUCTION IN BRAKE SHOE WEAR 


Reduction in brake shoe wear 
by use of dynamic brake 


Grade condition to full extent, per cent 


Level to light, generally not 


Territorv 
Eastern lines 


over 0.8 per cent 14.0 
Gulf lines Level to medium, maximum 

grades 1.25 per cent 32.0 
Coast lines Medium to heavy grades, 0.6 

to 3.0 per cent 66.0 


Table I, covering two six-year periods before and after the 
inauguration of the use of the dynamic brake, illustrates 
the difference. 

As a result of experience gained with the use of the dy- 
namic brake in heavy grade territory the Santa Fe undertook 
extention of its use for control of train speeds in all terri- 
tories; both on level and on descending grades. 

Beginning in the fall of 1948, and extending to May 1949, 
a series of road braking tests of high speed passenger trains 
was made, and, in order to get complete information, a dy- 
namometer car was used to record data from which informa- 
tion could be developed to determine whether the use of 
the dynamic brake in level territory would produce savings 
commensurate with those obtained from use on mountain 
grades. 

A series of test runs was made using 150 per cent braking 
ratio on passenger cars without high-speed governor control. 
All tests were made on our El Capitan light weight, stream- 
lined, all-coach train between Chicago and Los Angeles, 
operating on a schedule of 39 hr. 45 min. for 2,227-mile run. 
Each series of test runs consisted on one round trip with each 


Executive officers are faced 
with a major decision. How 
can they secure the whole- 
hearted and intelligent со- 
operation of the employees 
and their unions so the rail- 
roads' customers will get max- 
imum service at a competitive 
price? Without that coopera- 
tion, they cannot accomplish 
the radical improvement in ef- 
ficiency and cost reduction re- 
quired to retain their full 
share of the transportation business. Technological improve- 
ments and improved employer-employee cooperation must go 
together. 


J. Wolff, 
Chairman 


Policy Recommendations 


The following policy recommendations are made for the 
purpose of increasing management effectiveness within the 
mechanical department: 

1.— The chief mechanical officer should be held responsible 
without interference for operating within his budget. He 
should have and exercise full authority to arrange or re- 


braking ratio using air brakes only and one round trip using 
the dynamic brake to the fullest extent, and supplementing 
with the air brake when necessary. Five series of test runs 
were made using different types and sizes of brake shoes. 

The detailed data from these tests, which involves some 
90,000 miles of road testing, are in process of analysis, but 
have not progressed sufficiently to evaluate the various types 
of brake shoes tested. 

Table II shows the results accomplished by use of the 
dynamic brake in reducing brake shoe wear. All data have 
been equated to an average 13-car train. 

As a result of the tests in passenger and freight service 
instructions were prepared. These have been issued as stand- 
ard bulletined instructions, requiring that the use of the 
dynamic brake in both freight and passenger service be 
mandatory. 

[This section of the report included the complete instruc- 
tions for the use of the dynamic brake in the operation of 
various classes of Santa Fe locomotives—EpiTor] 

During test runs particular attention was given to the 
handling of trains for smoothness of operation. In general, 
there were few occasions of rough handling or shock due 
to slack action from the use of the dynamic brake. 

The economic value of the dynamic brake has been fully 
demonstrated and it is expected that full use on level and 
light grade territory as well as on heavy grade territory 
will result in considerable saving in brake shoe and wheel 
wear, and a reduction, also, in thermal cracked wheels from 
overheating. With the use of the dynamic brake, supple- 
mented by the air brake, it was demonstrated that trains 
could be decelerated quicker than by use of the air brake 
alone. 

There has been a marked reduction in failure of brake 
beams and brake beam attachments, and delays incidental to 
changing worn or burned brake shoes have almost entirely 
disappeared. 

The use of the dynamic brake to the fullest extent also 
gives greater reserve braking capacity since the air brake 
is complementary to it and is always available for use in 
conjunction with the dynamic brake. 


The Training of Mechanical Personnel 


arrange his own officers, supervisors and employees in what- 
ever manner will improve operations at lower costs. 

2.—The company policy should clearly authorize the chief 
mechanical officer to organize his department so as to have 
the responsibility and authority of each officer and supervisor 
clearly defined in writing—but with full recognition of possible 
limitations because of agreements where supervisors are union- 
ized. The administration of this program should be delegated 
to a qualified officer responsible directly to the chief mechan- 
ical officer for its successful operation. 

3.—Company policy should indicate clearly that all officers 
and supervisors are to be kept promptly and fully informed 
on new policies and changes in existing policies; the railroads' 
economic and competitive situation; company and depart- 
mental plans, production plans; employee and labor relations 
problems; and such other information as will enable these 
supervisory employees to help their rank-and-file employees 
identify their own personal interests with the interests of the 
company. Information should be transmitted through super- 
visors so as to maintain their prestige. 

4.—Company policy should direct that officers and super- 
visors are to be consulted in developing policies and plans 
which affect their employees and the production within their 
own departments. 
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5.—The company policy should be clear and explicit re- 
garding the company's relationship with its employees and 
their unions. Each officer and supervisor should receive a clear 
understanding of the policy—including the wording, inter- 
pretations and the most recent decisions on agreement clauses 
as they affect the various localities, so they can administer 
those policies uniformly and fairly without discrimination. 

6.—Management should establish a policy of compensating 
supervisors so as to insure fair pay differentials and income 
commensurate with responsibilities and authority. 

This policy should call for a definite plan for supervisory 
recognition and advancement based on individual abilities 
and accomplishments. Supervisors should also be differen- 
tiated from rank-and-file employees by policies and practices 
which plainly recognize their management status. 


Recommendations to Mechanical Management 


The mechanical department has two choices with regard 
to personnel development programs: 

Haphazard training or well-planned, adequate training: 
closely supervised by top officers; high employee morale, ef- 
ficiency and reduced costs; normal training expenses. 

One mechanical officer has suggested as a third choice that 
the department train its own men, or the unions take over 
the training. 

А well-planned personnel development program requires (1) 
training in leadership and human relations to learn why people 
do the things they do so that officers and supervisors can be- 
come expert in stimulating employees so they will want to do 
their work well; (2) Administrative training to learn why 
the delegation of necessary responsibility and matching au- 
thority increases efficiency and what the penalties are when 
an officer or supervisor doesn't trust people enough to delegate 
the necessary responsibility and authority; (3) Technical 
training to know operations and practices in his own field 
and to learn advanced methods and improvements in equip- 
ment, tools and materials and (4) Economic training to learn 
how competition by other modes of transportation affects the 
welfare and security of the railroad and how this affects the 
welfare and security of the individual. 

Supervisory development should be continuous. There is 
no such thing as completed training for supervisors. Manage- 
ment training must be kept up so long as officers and super- 
visors operate at less than maximum efficiency. 

The program for employee training includes (1) technical 
training in craft or jobs; (2) continued training on new 
methods, equipment, tools and materials for mechanics and 
others who perform rank-and-file work; (3) economic train- 
ing through supervisors and by other means on the competi- 
tive situation of the railroad to demonstrate how inefficiency 
and high costs lead to higher rates which drive away business 
and endanger the welfare and security of the employee and 
his family and (4) training for advancement by encouraging 
and helping employees prepare themselves for advancement. 

The training program should also provide the means for 
helping supervisors and mechanics prepare themselves for 
full time or part time assignments as instructors. Án in- 
structor's job is a top training position because instructors 
always learn more than the people whom they instruct. 


Training Time 


Training should be on company time wherever the train- 
ing will result in improved efficiency and cost reduction greater 
than the cost of training. Additional training should be pro- 
vided for employees on their own time where this training is 
used to help them prepare themselves for advancement to 
higher positions. Whenever the higher positions must be filled 
at once to insure efficient operations, or where the company 
must prepare employees to work with new equipment—such 
as Diesels—it is usually to the advantage of the company to 
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provide the necessary training at company expense and on 
company time. 

Whenever employees are trained on company time, attend- 
ance can be required. Whenever employees are trained on 
their own time, attendance cannot be required but must be 
voluntary. Theoretically, the voluntary training is best; actu- 
ally it frequently works out that training on company time 
is most productive for the company because it reaches a 
larger number—especially those individuals who need it the 
most—and the attendance is more regular. 


Training Organization 


A full time training organization should be established re- 
sponsible to the chief mechanical officer. Where the railroad 
has a system-wide training organization, the mechanical de- 
partment training organization should be responsible to the 
chief mechanical officer for what training is to be done and 
work closely with the system-wide training organization as to 
how that training should be done. But the final responsibility 
for the mechanical department training must remain with the 
chief mechanical officer. 

The training organization should be part of the production 
organization with advancement from mechanical and admin- 
istrative duties into the training department. After a period 
of training department experience, men should be eligible for 
advancement to higher line positions within the mechanical 
department. In this manner, training department experience 
becomes an effective training for higher responsibilities within 
the mechanical department. This procedure also insures sound 
and practical training for all mechanical department em- 
ployees. 

Fully qualified and widely experienced consultants with a 
record of successful accomplishments may be engaged to 
introduce a training program designed to fit the specific needs 
of a mechanical department and to assist in selecting and 
training capable officers and supervisors to take over and 
operate the program when it is well under way. 


Evaluation of Training Procedures 


Activities must be subject to constant evaluation to deter- 
mine the extent to which they contribute to improved attiudes: 
whether they enable as well as stimulate each employee to do 
a better job which results in greater efficiency and decreased 
cost. If the program does not produce these results it means 
that it needs to be improved. 

When the results of training are unsatisfactory top officer: 
should discuss the problem with supervisors in charge of that 
particular work; find out what is holding back production or 
causing excessive cost; analyze why the operation is inefficient 
and develop the training approach that will overcome the 
problem. This solution should then be put into operation and 
checked continuously to see that it produces results. 


Conclusion 


The human element is by far the greatest single factor 
in the quality, quantity and cost of operations or production. 
No other items deserve as much time and effort on the part of 
the chief mechanical officer as do the attitudes, capabilities 
and accomplishments of officers, supervisors and rank-and-file 
employees. 

The chief mechanical officer must work through his officers 
and supervision to improve the attitudes, capabilities and ac- 
complishments of all employees. He cannot do it alone—even 
though he does devote a large part of his own time each day 
in training his officers and supervisors to train and influence 
all others toward a constant improvement in morale and ef- 
ficiency. 

Attitudes and morale are most important. Every employee 
must want to increase and improve his accomplishments be- 
cause he has been helped to see that he benefits himself and 


his family as well as his company. He must be helped to see 
that he needs to increase his capabilities in order to increase 
his accomplishments—and through those, his own welfare and 
security. He must be helped to develop the necessary self- 
confidence so he will step out and do the best possible job. 

Capabilities are also important. Even though a man wants 
to do a good job, he must have the necessary qualifications 
before he can do it. He needs knowledge and skills—both 
mental and manual. He should be helped to learn so much 
about his own job that he will recognize how little he knows 
about it. Then he will want to learn more. With encourage- 
ment and guidance he will work hard and successfully at 
improving his capabilities. 

Mental skills are more important than manual skills—be- 
cause without them, a man will fail to use his manual skills 
to good advantage. He should be encouraged to work hard 
to become skillful in observing, analyzing and solving prob- 
lems; to develop within himself a high degree of skill in alert, 
analytical and conclusive thinking. Sound judgment is another 
name for it. 

But no matter how intelligent a man may be—or how sound 
his judgment, he will accomplish little more than what he is 
told to do unless he also develops ingenuity and initiative. 

Here the chief mechanical officer faces another decision. 
Unless he gives his officers, supervisors and men the right 
to make a normal number of mistakes, they will quit using 
their ingenuity and initiative and will go back to doing no 
more than they are told to do. Alert management authorities 
are recognizing that along with the delegation of responsibility 
and authority must go the right to make some mistakes. Men 
should not be disciplined for mistakes of judgment that could 
easily have been made by others under the same circumstances. 
Instead, they should be encouraged to profit by their mistakes 
—because they can always learn more from things that have 
gone wrong than from things that have turned out right. 

When such a policy has been established and has earned 
the confidence of officers, supervisors and other employees, 
those railroaders will do everything in their power to improve 
efficiency and reduce unit costs. The brains of top manage- 
ment will be multiplied many times. 

The members of the committee were Jack Wolff (chairman) 
special representative, Chesapeake & Ohio; F. K. Mitchell, 
(vice-chairman) manager-equipment, New York Central; J. 
L. Carver, mechanical and research engineer, Illinois Central; 
T. H. Evans, chief mechanical officer, Missouri, Kansas & 


Texas; L. B. George, assistant chief of motive power and 
rolling stock, Canadian Pacific; A. G. Hoppe, general super- 
intendent locomotives, Chicago, Milwaukee, St. Paul & Pacific; 
S. M. Houston, assistant general superintendent motive power, 
Southern Pacific; J. W. Moe, superintendent of apprentices, 
Chicago, Milwaukee, St. Paul & Pacific; T. C. Shortt, chief 
mechanical officer, Nickel Plate and C. A. White, superin- 
tendent motive power, Southern Division, Atlantic Coast Line. 


Discussion 

One member from a western road mentioned that in the 
newer activities such as Diesel maintenance and air condi- 
tioning the jobs were given to the younger men but since 
the seniority rule is now in force many of these younger 
men are no longer supervisors and the question was raised 
as to how to encourage the younger men to want to be- 
come supervisors in future years. Опе mechanical officer 
brought out the fact that if supervisors are organized there 
is not very much that can be done about seniority. He did 
express the opinion, however, that there is plenty of room 
today for the younger men in the Diesel field who have the 
ability. Another mechanical officer said that on his road it 
was a policy to consider qualifications and seniority to- 
gether, that the older men were given ап opportunity to 
learn the new jobs and if they don't it is the company's 
policy to try to convince them where they can be used. 

Another member raised the question as to the value of : 
visual aids in training men. It was pointed out that during 
the war visual aids were used extensively in the rapid train- 
ing of men and that in the new railroad work today there 
is exceptional opportunity to use motion pictures and other 
visual aids in training men in safety work, the technical 
operations connected with the maintenance of Diesel-electric 
locomotives and in air conditioning maintenance. 

A member from a Canadian road mentioned that in the 
selection of supervisors it was the policy to choose super- 
visory candidates from among the men who had received 
apprenticeship training with the company. Не described at 
some length the system used on that road for training 
apprentices and keeping records. He mentioned the com- 
pany policy with respect to the encouragement of apprentices 
who wish to go beyond the apprentice course and take uni- 
versity training in technical subjects as well as the plan 
for the special training of university graduates who enter 
railroad service. 


Й 


Introducing Steam Personnel to the Diesel 


With the advent of the Diesel-electric locomotive a prob- 
lem with which the railroads were confronted was, “Who 
was to maintain the new equipment?" The answer was to 
train men now working for the roads. What is their attitude 
going to be when confronted with this complicated piece of 
mechanism? In most cases Diesel maintenance work will be 
handled by men who have previously worked on steam 
locomotives—mechanics, for example, who have not been too 
accustomed to think in terms of thousandths of inches, factory 
fits and adjusted parts. Consequently, most of these steam 
locomotive maintenance men resent the Diesel. 


The Attitude Toward Instruction 


To the machinist, it will first appear to be, "Let some- 
one else do it." Previously it was felt that the Diesel was 
another “passing fancy,” the same as other attempts to 
replace the steam engine, so why give up a good job on 
steam work and then when it is gone return to an inferior 


job on the steam work because someone else was on the 
good job. 

These men know that calipers or a rule for measurements 
and sight and feel on pins and bushings will no longer 
be used. Micrometers and feeler gauges will be used in- 
stead. The heavy, crude and often inadequate tools used on 
steam locomotives will be eliminated and the torque wrench 
will replace the monkey wrench. The geared wrench will 
replace the buggy bar and barrel wrench. It means almost 
another apprenticeship to be served, which is greatly re- 
sented. 

To the electrician, the advent of the Diesel.electric is not 
resented in near the light as it is to the machinist. With 
Diesel-electric locomotives, it means more work, more men, 
and much more exacting work, all of which are desirable. 

It must be remembered that personnel as a whole resent 
the encroachment of the Diesel into their lives. To get their 
wholehearted support they must be enlightened and in- 
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formed of the reason for this change. If at all pos-ible a 
course of instruction should be set up long before the 
first locomotive arrives. This sets the ground work so 
that all personnel receive the correct and true picture of 
what the Diesel will mean to them. 

A preview of coming work is of utmost advantage to the 
company as a whole. It stimulates interest and arouses 
curiosity. It also creates the necessary good feeling among 
the supervision and the maintenance personnel that is con- 
ducive to greater production. When the maintenance per- 
sonnel is enlightened on what is taking place they are made 
to feel as part of the organization. 

Everyone interested should be urged to attend, from the 
lowest paid man to the last supervisor, including clerks and 
stenographers that will be handling correspondence, store- 
room employees, who will be handling material, and others 
that may come in contact with the work in any capacity. 

Although special classes should be arranged for the 
supervision, the supervisors should arrange to attend all 
regular classes. If this is not done, many different inter- 
pretations will be taken by the supervision and the per- 
sonnel consequently no standard conditions would be 
met. This statement does not mean to infer that the super- 
vision may assume different ideas on the allowances that 
govern some piece of work. Each supervisor may be cor- 
rect, but a standardization of operating alluwances is needed. 

The problem always arises—why should an electrician 
sit through a discussion on the mechanical end or vice-versa. 
It never has been a practice before. To approach this atti- 
tude, a convincing explanation can be given, showing how, 
with the intertwined equipment, an understanding of each 
other's work will make theirs easier. 

Space is limited on a Diesel and two men cannot work 
in the same space. Аз an example, a machinist may have 
an engine open and be starting a job which will require 
three hours to complete and an electrician has a cleaning 
job on the main generator, which will require only a short 
time. Both jobs cannot be done at the same time as the 
dirt from the cleaning job would enter the open engine. 
it would best work out for the electrician with his short 
job to hold off on it until after the engine is closed due 
to the fact that the longer job should be given preference 
as it is the determining factor on out-of-service time. 
Problems to the inverse do exist and can be given. А thor- 
ough understanding of such problems creates a smooth oper- 
ating organization. 

The mechanics helpers should be in on the instruction 
as well, for as has been definitely proven, a good helper 
is a great asset to a good mechanic. Upgraded helpers are 
in need of instruction as they are usually on a special job 
by themselves which requires them to have a knowledge of 
the closely connected work. 

At the first meeting, the outline of how many Diesels 
there are to be and approximately how rapidly they will 
arrive should be discussed and then how many men it will 
require to service these engines. In other words, put them 
at ease and do not leave anything to supposition. The worst 
outlook will be taken otherwise, which will undermine 
the organization. If labor agreements do not hinder, 
arrangements should be voiced regarding rotation of per- 
sonnel. This will give all men the opportunity to find the 
type of work for which they are best adapted. 

The schedule of the instruction program should be out- 
lined and a library of text books is to be set up for their 
use at the classes as well as at home. 

On following meetings, the constructional details should 
be gone into with a definite example as to where they 
should go to obtain the correct limitations or tolerances. 
These classes are made up of all types of workers and 
infinite details would cause the loss of the attention of the 
whole class. ; 
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A review of basic electricity must be given. А definite 
course of blueprint and wiring diagram reading should 
be gone into. If the men are to be able to troubleshoot 
they must know how to read the wiring diagrams and the 
blueprints. 

Classes on use of electrical indicating instruments should 
be arranged and the purpose for which they are used. 

As the instruction program progresses, the work involved 
in Monthly inspections, Quarterly inspections, Semi-Annual 
and Annual work must be discussed in advance of the 
actual work. 

Some inducement must be used to keep interest aroused. 
The easiest way to do this is to have the instructor given 
plenty of time to arrange the classes so that they may be 
given a minimum amount of delays and boring interludes. 
If the classes once lose interest, it is very difficult to again 
gain it back. In other words, the class must be presented 
so that it is an interesting experience, instead of a chore. 
When presented properly, a class can impart knowledge 
with almost an entertaining manner. 

The use of visual aids is extremely desirable. Not only 
does it break the monotony of a sing-song lecture but it 
can and does present explanations in a few minutes, more 
clearly and thoroughly than several hours of lecturing. 

Another great boon is that questions which may be asked 
are attacked and answered before the routine of the clas: 
presentation is broken by the question. А well informed 
instructor can do this. 


Who Shall Instruct? 


Usually one of the supervisors is picked for this job. but 
remember, a good supervisor does not necessarily make a 
good instructor. Ап instructor does not necessarily have to 
be an exceptional Diesel man. A person that has a faculty 
for knowing where to look for his information and then 
putting this across to other men, is the man for the job. 
One of the hardest things to do on a railroad is to take 
time enough to look up the correct information. It is proven. 
however, that if a few seconds are taken to look up the 
information, time is actually saved. 

An instructor must be picked for his ability to get along 
with men, his ability to put over his points, and his work- 
ing knowledge of the Diesel. 


On the Job Instruction 


The most vital instructions are those given on the job. 
There each man is dismantling a job for repairs, repairing 
the removed parts, reapplying the removed parts, and making 
inspections. 

Manuals and other technical data should be readily 
available to the work and explanations given as to how they 
are to be used. Tolerances, clearances and other pertinent 
data are not easily remembered, consequently, they should 
be accessible. Many times a workman cannot find his 
information as he is looking in the wrong part of th- 
manual. Most of the different manufacturers have index-! 
their information but not to a great enough degree. 

The workman must be taught how to read the viscometer 
Íor checking of oils and after reading it what the readin; 
means and the necessary steps following the reading. He 
must be taught the various uses of gauges, dial indicator: 
and various other instruments peculiar to the type of loco- 
motive. Ап electrician who has had very simple work to do 
before must be taught the use of a megger and what it 
means. The high potential test must be understood br 
him. The air gap, lift and wipe of the different contactors 
and relays should be explained. Each class of workman, in 
other words, has his own particular things to learn. 

This is where a supervisor must have a good basic 
knowledge, as he must be able to explain and show how 
to attempt and complete the job. Should a supervisor l^ 


given the added job of instructing the men as well as 
getting the work done and the equipment out in the time 
allotted? Not unless only a few locomotives are used. 

An instructor should be assigned for the training of 
the men. In this way, there is no confusion between the 
foreman’s job and the separate requirements for constant 
control of quality and training as to the proper methods. 
Manufacturers! representatives may be of great assistance 
in this respect. A careful check of the supervisors should 
be made as one not qualified to instruct could create an 
untold amount of misunderstanding. Many times it has 
been voiced by railroad employees that, "It is not what we 
have to learn that is hard, but what we have to unlearn." 
A workman working on a misdirected job can cause delays, 
failures and undue expense. 

If possible, supervisors who are to be in charge of Diesel 
work should be given instruction at the manufacturer's 
schools. 5 

These schools, however, do not make an expert out of 
anyone. After these schools have been attended, special 
supervisor classes must be set up where additional work, 
planning and studying can be accomplished. 

Checking the finished job is up to the foreman but the 
instructor can be of additional assistance as he can see if the 
instructions that he is giving are being followed. If the men 
that he is instructing are not taking hold of the job, then, a 
follow-up job or a review of the procedure is imperative. 

After the locomotives are in service, a series of classes 
should be arranged which will cover much more technical 
details of individual parts. 

In most cases the same instructor used in the pre- 
liminary instruction handles the classes but as the size of 
the Diesel fleet increases more instructors should be created. 
An instructor's job is almost double and many times more 
than double the time involved in the actual class time. 
The instructors job is a full-time job and must be so 
arranged. 

It was suggested in the preliminary instruction that all 
persons involved should attend—now is the time to segre- 
gate them. The electricians should attend the electrical 
classes and the machinists the mechanical classes. In special 
instances, it could be suggested that all personnel be 
invited. For example, a meeting night which is to have a 
lecture by some outsider and the topic is of general interest. 

During off-the-job instructions, it would be well to take 
up the individual parts that are to be worked on in the 
coming schedule. In other words, the machinists may take 
up the constructional détails of a water pump and what 
is necessary to repair it and put it in first class condition. 


Heavy engine overhaul will 
be determined by routine 
maintenance-type of service 
and the economical cost of re- 
pairs. The care that the Die- 
sel engine receives at its maint- 
enance terminals such as in- 
spections, cleaning and the 
type of maintenance is set up 
on schedules. Some roads may 
find it to advantage to follow 
routine maintenance and set 
up a periodic change of en- 
gines based on time, unit mileage or fuel consumption. Other 
roads may follow routine maintenance schedules and change 


W. L. Huebner, 
Chairman 


For electricians, the subject of setting of relays, for pick- 
up and drop out, air gap, wipe and lift are delved into. 
Trouble shooting and how to do it systematically should be 
outlined. There are visual aids to cover phases of elec- 
trical short-comings, such as commutation, control mainte- 
nance and motor maintenance. The repairing of relays, 
ccntactors, voltage regulators and, drum type switches is 
another very important item. 

All of the larger items should be covered in these off- 
the-job instructions. The smaller items can be handled on 
the job, but, of course, they should not be ignored. If class 
time permits, these smaller items can then be taken up. 

Do not consider that once taught means fully learned. 
When one man learns a job he passes his knowledge on to 
another and if he does his job the wrong way, everyone 
following him does the same. А careful check must be kept 
to see that the standard of production is kept. Where sev- 
eral infractions are being noticed a class must be held 
on that particular item. If it is only one person, it will not 
be too big a job to get him straightened out. 

This is a job that is mainly the shop instructor's job. 
He must work very closely with the foreman as each one 
cannot get the true picture of everything that is taking 
place. The foreman cannot do it as he is too busy seeing 
that the work is outlined and kept moving. If, however, the 
foreman finds a job that is not moving right or is slowing up 
the schedule then the instructor should be called in to locate 
the trouble and reinstruct the personnel involved so that the 
same condition will not happen again. 

А check should be made to see that the men are consulting 
the manuals, texts and manufacturers’ maintenance bulletins. 
If not, they should again be stressed. 

Do not forget the supervision can get behind just as 
easily as the personnel. It would be well, possibly, for a 
supervisors meeting to be held periodically and if revisions 
of the instruction manuals, etc., have been issued since 
the last meeting, those changes should be discussed and 
delved into using that means for review. When no changes 
have been issued, then just a review of some particular 
piece or system that has given trouble recently could be 
discussed with the possibility of elminating a recurrence. 

The members of the committee were Glenn E. Rodgers 
(chairman), supervisor Diesel instruction car, Atchison, 
Topeka & Santa Fe; R. F. Whitlow (vice-chairman), super- 
visor of Diesels, Chicago & Eastern Illinois; E. H. Holloway, 
general Diesel supervisor, Central of Georgia; W. P. Miller, 
assistant supervisor Diesel & motor car equipment, Chicago 
& North Western, and J. H. Whipple, Jr., superintendent of 
Diesel equipment, Denver & Rio Grande Western. 


Heavy Overhaul of Diesel Engines 


engines when the crankshafts have reached maximum wear 
limits as established by engine builders or when difficulties 
occur which can not be repaired while the engine is in the 
locomotive. 

Diesel engines can be operated for considerable mileage but 
the heavy overhaul should be given at a period when the cost 
will be at a minimum. With proper routine maintenance, 
engines may economically operate for total mileages or years 
shown in the table. 

In many cases Diesel engines have been operated consider- 
able more mileage than shown before any heavy engine over- 
haul with no great amount of trouble experienced. These 
mileage figures are based on practices followed by the various 
railroads. The Santa Fe bases heavy engine overhaul on the 
condition of the engine. 
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INSPECTION PERIODS — GEAR TRAINS 


Freight, Passenger, Switch. 
Туре engine Years Year Years 
E.M.D.—567 4 4 4 
Alco—1214 by 13 2 2 ' 
Alco—244B 2 2 2 


INSPECTION PERIODS — CYLINDER ASSEMBLIES 


Freight, Passenger, Switch, 
Type engine Years Years Years 


Winton---2014 
E.M.D.- -507 
Alco—12!5 by 13 
Alco—244B 
Baldwin—cVO . А 
Baldwin—600 Series 
Fairbanks-Morse—O.P. 


-————-—- 
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INSPECTION PERIODS — MAIN BEARINGS 


Freight, Passenger, Switch, 


Type engine Years Years Year 
Winton—201 4 i 1 1 
E.M.D.—. 567 1 ! 2 
Alco -Rtg by 13 1 1 2 
Alco: -244K 1 ! 2 
Baldwin- -VO . ....... 1 1 1 
Baldwin 000 Series 1 1 1 
Fairbanks-Moree- О.Р. ... 2 .......... ee 1 1 2 


JNSPECTION PERIODS — CONNECTING ROD BEARINGS 


Freight, Paesenger, Switch, 


Type engine Years Years Years 
Winton—201A ....... sss 1 1 
E.M.D.—307 11. I Vs 
Alco- -1215 by 13 1 1 2 
Alco—211B И ze 1 1 2 
Baldwin—VO ............ б eon ә 1 1 
Baldwin—600 Series К 1 1 1 
Fairbanke-Morse—O.P. 1 1 2 


p———————————o  Ó A nnnnnnnpiphKk c — —d 


OVERHAUL PERIODS — ENGINES 


Freight, Passenger, Switch, 
Type engine Miles Miles Years 
Winton—201A ......................... sey. 7,000,000 6 
E.M.D.—562 .......... sess ss o. 790.000 1.250,000 6 
Alco—12!1$ by 13 . ..................- 150,000 1.000,000 6 
Aleo—244B ........................... 750,009 1.000,000 6 
Baldwin—VO ........... ЖЕ, . 750,000 1,000,000 6 
Baldwin—600 Series ........... . 750,000 1,000,000 6 
Fairbanks-Morse—O.P. 750,000 1,000,000 6 


Ф 


To cover heavy engine overhaul, the subject is divided by 
engine parts and the recommended overhaul procedure that 
is now in practice. 

Crankcases—On some engines the crankshafts and bearing 
supports are located in the oil pan, while on others they are 
in the crankcases. 

At heavy engine overhaul periods the crankcases should be 
thoroughly cleaned and carefully inspected for cracks and 
other defects to determine what repairs will be required. The 
crankcases can be cleaned with a spray gun and solvent. If 
the engine has been removed, one of the best methods of 
cleaning the crankcase is to submerge it in a vat of caustic 
solution to remove all the old paint, grease, oil and sludge. 
The caustic solution must be removed by thoroughly washing 
with steam and hot water and blown dry with compressed air. 

On cast crankcases, if any cracks are found, it will not be 
possible to make repairs by welding and the crankcase will 
have to be replaced. At the present time no satisfactory means 
of making permanent repairs to the cast crankcases has been 
found. 

When cracks are found in steel fabricated crankcases, they 
can be repaired by electric welding or by welding a patch over 
the crack. Cracks in cylinder head retainers have no detrimen- 
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tal effect on the engines, if they are located and properly re- 
paired before they reach the cylinder head seats or water pas- 
sages. Cracks in the lower six inches of the retainer are re- 
pairable by drilling a %-in. hole through the retainer 36 in. 
beyond the end of the crack, in line with the crack, to stop 
further progress. 

Serious failures can be avoided if small cracks in crankcases 
are detected by Magnafluxing and properly welded at heavy 
engine overhaul periods. Extreme care should be taken in the 
preparation and welding of the cracks to avoid distortion 
through weld deposit shrinkage and excessive heating. When 
welding cracks in crankcases and oil pans, it is a good prac- 
tice to drill a %4-in. diameter hole !à in. beyond each end of 
the crack to stop further progress of the crack during prepa- 
ration and welding. In the process of welding, each weld 
bead should be peened while hot partially to stress relieve 
and should be inspected to make sure all traces of the original 
crack have been eliminated. Allow ample time for each weld 
bead to cool. 

When cylinder liner bores have been damaged, they can be 
built up by electric welding and machined, bringing them 
back to their original dimensions. If pitting is found in the 
cylinder head retainer bores, these can be machined and 
stainless steel insert rings applied. Some roads prefer electric 
weld and machining for the cylinder head bore in preference 
to the stainless steel ring. 

When the engines have been removed from the locomotives 
for heavy engine overhaul and dismantled, the main bearing 
supports, bearing caps and studs should be inspected. The 
main bearing caps should be applied and tightened and the 
main bearing supports checked for alignment and out-of- 
round limits. When the out-of-round limit of .002 in. on the 
main bearing bore is found on any support or А frame the 
bearing supports must be lined bored. The crankcase or oil 
pan may be returned to the engine builder for this work or it 
may be done in your own shop. In the past few years a num- 
ber of roads have been line boring their own crankcases and 
oil pans, with machines they have designed and built, and 
have experienced no difficulties. 

The crankcases and oil pans of Diesel engines should last 
for years if they are properly maintained and repaired at 
time of heavy engine overhaul and should only require re- 
placements when destroyed or damaged through accident or 
breakage within the engine. 

Crankshafts—The early engines had machined crankshaft: 
of nickel-chromium steel, while the engines being built today 
have drop-forged crankshafts of carbon steel with electro- 
hardened surfaces on the main and'crank pin journals. The 
procedure and repairs of these crankshafts will be identical 
in all cases. 

Whenever crankshafts are removed from the engine they 
should be Magnafluxed and carefully inspected for cracks and 
all journals measured for wear. If the crankshaft journal- 
have reached the wear limits, as set up by the Diesel engine 
builders, it will be necessary to recondition the crankshaft. 
The most desirable method is to grind the journals to an 
undersize diameter. To do this, the crankshaft must be sent 
either to the original manufacturer or to shops where spevial 
machinery has been set up for doing this work. 

In cases where bearing failures or breakage within the 
engine has caused an individual pin to be scored and all the 
remaining pins and journals are in good condition, it is pos 
sible to successfully grind the scored pin to a standard under- 
size without removing the crankshaft from the Diesel engine. 

At the present time, tests are being conducted on chrome 
plating of worn journals and grinding them to their original 
dimensions. Tests are also being made on the repairing of 
damaged journals by a sleeving process. 

Camshafts—The camshafts on some engines are made up of 
flanged segments and on other engines they are one continu- 


ous shaft. The camshafts should be given visual inspections 
whenever it is possible and should be Magnafluxed and all 
journals measured for wear, whenever removed from the en- 
gine. When the journals have reached their limits of wear or 
other defects found, it will be necessary to apply new cam- 
shafts or segments as required. 

Connecting Rods— Connecting rods should be cleaned, Mag- 
nafluxed for cracks and inspected for damage whenever they 
are removed from the Diesel engine. The basket or cap should 
be applied to the connecting rod and the bore measured for 
wear and out-of-roundness. On engines which use the blade 
rods, the bearing fit should be checked on a mandrell. All 
connecting rods should be checked for parallelism and any 
rods found bent should not be re-applied to the Diesel engine. 

The connecting rod eye should be measured for out-of- 
roundness and wear limits. 

The inspection of the connecting rods will be made at the 
time of piston inspections and removed when any defects are 
found. 

Main and Connecting Rod Bearings—Whenever main and 
connecting rod bearings are removed from the engine they 
should be cleaned and examined for shelling, pitting, wear 
and evidence of working in the bore. It is a good practice 
to measure the wall thickness of all main and connecting 
rod bearings each time they are removed for inspection. The 
connecting rod bearings should be applied in the rods to 
check the bearing fits in the bore and measured for out-of- 
roundness. 

When bearings are removed for shelling, pitting, wear or 
any other defects, they should be scrapped. Some tests have 
been made on relining of the bearings but this has not 
proven satisfactory up to this time. 

On E.M.D. 567 engines the lower half of the main bearing 
is removed and inspected on every annual inspection and if 
any defective condition is noted the upper half is removed 
and inspected. On every two-year annual inspection, both 
the lower and upper main bearing halves are removed and 
inspected. 

It is the practice on the Santa Fe to remove and inspect all 
main and connecting rod bearings when: any bearing metal 
is found in the crankcase or on the lubricating oil filters; de- 
fects are indicated; lubricating oil becomes diluted with fuel 
oil or contaminated with water; and when any engine is re- 
ported or found to have low lubricating oil pressure. 

Cylinder Heads—Cylinder heads should be thoroughly 
cleaned and inspected for cracks and damaged seal surfaces. 
The repair of cylinder heads is generally an accepted pro- 
cedure which amounts to regrinding valve seats, application 
of new valve guides and testing the water space for leaks. 

In grinding the valve seats, it is recommended that a high 
speed grinder be used and that all valve seats are kept within 
the manufacturer’s standards. 

Cracks which have developed in cylinder heads have been 
successfully welded, remachined to manufacturer's specifi- 
cations, and have operated for considerable mileage without 
any difficulty. A repetition of welding on the same cylinder 
head is not advisable and the general practice of welding 
cylinder heads is not being used by many of the railroads. 

Pistons—When pistons are removed for mileage or any 
defects, they should be thoroughly cleaned and inspected for 
cracks, scuffing and scoring. The carbon deposits must be 
cleaned out of the ring grooves and oil drain holes and along 
the face of the ring lands and off of the piston crown. 

The piston should be measured for wear and kept within 
limits set up by the manufacturers. New rings should be 
used at each installation of the piston to insure quick seating 
and will eliminate ring difficulties. 

The clearance of the rings in the ring grooves should be 
checked and if they exceed the wear limits as specified. the 
grooves should be refinished and over-width rings installed. 


The machining for over-width rings applies particularly to 
aluminum pistons. Some roads have successfully reconditioned 
aluminum pistons by first cutting away the worn ring lands, 
then applying new metal, and finally remachining to original 
dimensions. 

When cracks develop in the crown of the large aluminum 
pistons, they can be chipped out and welded up by either 
electric or acetylene process if care is taken so the distortion 
is held to a minimum. This procedure has been in use by a 
number of railroads for the past few years and satisfactory 
results have been obtained. 

Cylinder Liners—Cylinder liners should be inspected for 
scale in the water jacket, thoroughly cleaned and reconditioned 
each time they are removed from the Diesel engine. 

The cylinder liners should be checked for scoring and other 
defects, water tested for cracks and leakage at the plugs and 
liner studs, Magnafluxed, and measured for wear. All liners 
should have the ridges at the top of the ring travel removed 
and cylinder liners, which are not chrome plated, should be 
honed to remove the glaze from the liner wall. 

When cylinder liners have reached their limits of wear, 
they can be refinished to the next oversize or can be brought 
back to their original dimensions by porous chrome plating. 
The cylinder liners can be returned to the manufacturer for 
reboring or this can be done by the railroads in their own 
shops. The porous chrome plating of cylinder liners should 
be done by a specialist in this work. 

We have found that the cylinder assemblies on the E.M.D. 
567 types of engines will operate in all classes of service 
longer than 1% years without any difficulty, but they are 
changed out at this period due to deterioration of the liner 
seals, At the present time, liner seals of different material 
and design are being used and it is believed that they can 
be safely operated two years or longer without experiencing 
any water leaks at the seals. 

Gear Trains—The gears, bushings, stubshafts and all parts 
of the gear train and accessory drive gears should be thorough- 
ly cleaned and inspected for cracks and measured for wear 
each time they are removed from the engine. 

When defects are found or the wear limits are reached, the 
parts in question should be renewed so as to bring all back 
to standard. Tests are being conducted by the Burlington in 
the use of reground stubshafts and undersize bushings on 
E.M.D. 567 engines and the results are said to be quite suc- 
cessful, 

Timing Chains—When timing chains have been removed at 
heavy engine overhaul periods they should be thoroughly 
cleaned and inspected for wear and other defects. 

No mileage inspection has been set up on timing chains, 
but they may be continued in service if no defects exist until 
the full range of the idler sprocket adjustment has been 
utilized. When the timing chain slack can no longer be taken 
up, a new chain must be installed or serious damage to the 
engine will result. 

Blowers—When blower bearings become worn enough for 
rotor interference, aluminum dust will appear in the support 
housing and in the air box. An oil leak at the blower oil seal 
will also show an excessive amount of oil at these locations. 
The blowers should be removed and overhauled when these 
conditions are found or other defects exist. 

Blowers should be removed and overhauled at time of heavy 
engine overhaul. Whenever blowers are removed from the 
engines they should be carefully inspected and the oil seals 
tested for leakage. 

When blowers are removed for overhaul or defects, they 
may be returned to the manufacturer for repairs or they can 
be satisfactorily repaired in your own shops if the specifica- 
tions and tolerances set up by the manufacturers are closely 
followed. 

Superchargers—Superchargers of the Buchi type should 
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have the bearings removed and inspected at each semi-annual 
inspection in all classes of service. 

The superchargers should be removed and overhauled when 
defects occur; abnormal vibration is found or the length of 
the free running period of the rotors are not within the manu- 
facturer’s specifications. Superchargers should be removed 
and overhauled at each annual inspection on engines in road 
service and one three-year annual inspections in switching 
service. 

The superchargers of other types should be removed and 
overhauled at each annual inspection in all types of service 
or when defects are indicated. 

When superchargers are overhauled the specifications and 
tolerances set up by the manufacturers should be followed 
and after they are completely assembled they should be tested 
for speed, temperatures and pressures. 

Governors—The governor should be removed, dismantled, 
cleaned and inspected on engines in all classes of service on 
two year annual inspections and should be overhauled at time 
of heavy engine overhaul or when removed because of defects. 

Governor defects in practically all cases are caused by dirt 
in the governor and they can be cleaned and completely over- 
hauled in company shops with proper tools and test equipment. 

Lubricating Oil Pumps—Lubricating oil pumps should be 
dismantled and overhauled when removed from engines when 
defects are indicated, at time of accessory drive inspections 
and at heavy engine overhaul periods. 

When lubricating oil pumps are dismantled, all parts should 
be thoroughly cleaned and checked for wear and other de- 
fects. All dimensions and clearances must be kept within 
the limits set up by the manufacturers. 

When the overhaul of the lubricating oil pumps has been 
completed, it is a good practice to check the displacement of 
the pump to see that it is within the manufacturer's specifi- 
cations. 

Water Pumps—Water pumps should be overhauled when- 
ever they are removed from the engine for defects or other 
engine work. 

When the water pumps are dismantled, the drive gears and 
ball bearings should be carefully inspected and all parts 
should be cleaned and measured for wear and inspected for 
defects. 

Fuel Injectors and Nozzles—When fuel injectors are re- 
moved from engines for defects or other engine work, they 
should be tested to see if the nozzle valves are seating properly, 
the opening pressure and pressure drop are within the safe 
limits. à 

If the injectors are not within the safe limits or are removed 
for defects, they should be overhauled. 

Fuel injector nozzles should be removed on each quarterly 
inspection and the opening pressure of the nozzle valve checked 
and the nozzle tested for defects. If the nozzle does not func- 
tion properly or has been removed for any defects a new or 
overhauled nozzle tip should be applied and the tip removed 
should be overhauled. 

The fuel injectors and nozzles can be overhauled in com- 
pany shops, if special tools are purchased and the proper dust- 
proof facilities are set up. 

Fuel Injection Pumps—The fuel injection pumps should be 
changed on engines іп road service at annual inspections and 
on two-year inspections on engines in switching service, or 
when any defects are indicated. 

When the engines are being assembled, the nuts on the 
crab studs, cylinder liner studs, main bearing and connecting 
rod caps and basket cap screws should be tightened with a 
torque wrench to the figures recommended by the builder. 

After the heavy overhaul is completed, the engines should 
be properly load-tested to correct any water, fuel oil, or lubri- 
cating oil leaks, to see that the bearings operate at the proper 
temperatures, and to break in the engine. 
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The Santa Fe gives an engine a four-hour full-load test after 
heavy engine overhaul periods. When difficulties are experi- 
enced with engines losing water, low lubricating oil pressure, 
improper loading and at the completion of annual inspections, 
the engine is load tested in order to determine its exact con- 
dition. 

After the load tests are completed, the compression clear- 
ances of all cylinders on two-cycle engines are checked and 
recorded, the main bearing cap nuts, connecting rod nuts or 
basket cap screws are re-tightened to with a torque wrench. 
The rocker arms are removed and all cylinder liner nuts and 
crab stud nuts are also re-tightened to the torque figures. All 
external nuts and cap screws on the engine are re-tightened and 
all final adjustments and inspections are made at this time. 

After the engine is in service and comes into the routine 
maintenance terminal for its first work, which is 3,500 miles 
in freight service, 4.500 to 5,000 miles in passenger service, and 
on the first monthly inspection for switching service, the rocker 
arms are again removed and the cylinder liner nuts, crab stud 
nuts, connecting rod cap nuts or basket cap screws are again 
re-tightened with a torque wrench to the figures recommended 
by the engine builders. When any cylinder assembly is 
changed, this procedure of re-tightening the assembly on the 
first work after the application is followed. 

On routine maintenance inspections, compression clearances 
on all cylinders of the two-cycle engine are taken and recorded 
at time of monthly inspections. The rocker arms are removed 
on each quarterly inspection and the cylinder liner nuts and 
crab stud nuts are checked to the torque figures. 

With proper load testing, the removal of cylinder assemblies 
at 122 to 2 years of service, re-tightening of cylinder assem- 
blies after application and on quarterly inspections, we have 
successfully eliminated water leaks on Type 567 engines. 

Strict routine maintenance schedules, basing of heavy en- 
gine overhaul period on the wear of the crankshaft journals 
and defects in the crankcases, following the engine builders 
specifications and proper inspections and load testing of the 
Diesel engines have greatly contributed to our success in 
economical operation of the Diesel locomotives in all types 
of service. 

The members of the committee were W. L. Huebner (chair- 
man) supervisor of Diesel engines, Atchison, Topeka & Santa 
Fe; H. F. Mackey (vice-chairman) division master mechanic, 
Atchison, Topeka & Santa Fe; F. Thomas, assistant to general 
superintendent motive power, New York Central System: K. 
M. Darling, engineer of Diesel equipment, New York, New 
Haven & Hartford; R. W. Murray; J. W. Whipple, Jr., superin- 
tendent of Diesel equipment, Denver & Rio Grande Western; 
R. W. Seniff, engineer of tests, Baltimore & Ohio; H. D. 
Parker, general Diesel supervisor, Atlantic Coast Line and 
W. A. Hotzfield, supervisor Diesel service, Chicago, Milwaukee, 
St. Paul & Pacific. 


Discussion 


A representative of one of the engine builders made the 
observation that in the last fifteen years the service proce- 
dures have had to be changed considerably to fit changing 
conditions. He mentioned that this 15-year period was 
actually divided in three parts, the first five years being 
considered the proving period, the next five years were the 
war period in which the principal job was to build a 
locomotive to do a job and the service problems were not 
too dificult during that period. In the last five years the 
service problems have been accelerated and the locomotives 
have been improved by the addition of design improvements 
that were developed during the war. It appears, he said. 
that we are now at a crossroads where some forward thinking 
must be done. He mentioned the fact that in the early 
experience with Diesel locomotives the term progressive 
maintenance was used and that now a term more proper 


would be scheduled maintenance or routine maintenance. 
In other words, a Diesel engine, particularly in passenger 
service, formerly was maintained by doing one cylinder at a 
time, and the present practice is leaning toward the heavy 
overhaul of engines along the lines set forth in the paper. 

Another member raised a question concerning the 150,000- 
mile general reconditioning program, when all of the cylinder 
liners, connecting rod bearings and main bearings are taken 
out of the engine at one time, and observed that one of the 
big problems in doing this job is that of cleaning the 
engine; comparisons indicate that it takes two men about 64 
hours each properly to clean the crankcase while the engine 
is in the locomotive resulting in a out-of-service time for the 
entire unit of about two weeks. His further question was 
whether or not it might be better to remove the engine 
separately and replace it with another in order to cut down 
out-of-service time. Chairman Huebner told of the proce- 
dure on the Santa Fe and suggested that it would be better 
to remove the engine and dismantle it. 

Another member discussed the matter of a definite mileage 
period at which the engine lubricating oil is renewed in 
view of the fact that recommendations vary from 30 to 100 
thousand miles. The general opinion seemed to be that oil 
changes should be based on the characteristics of the oil 
regardless of the mileage and that dependance should be 
placed upon the advice of the chemical laboratory. Опе 
member said that on his road there was no definite mileage 
for oil change other than at each annual inspection but 
each time the locomotive comes to a terminal a viscosity 
reading is taken and a blotter test made. The oil is 
examined for water and if the viscosity reading is satis- 
factory the oil is considered safe. Each 90 days a sample 
is taken from the crankcase and sent to the test laboratory 


and if the report from the laboratory indicates that nothing 
is wrong, the oil is changed. In describing this system the 
member concluded his remarks by saying that of a fleet 
of 97 locomotives maintained at one terminal there are very 
few that do not run from annual inspection to annual in- 
spection which in many cases means the accumulation of 
300 to 350 thousand miles. 

A builder's representative, called upon for suggestions, 
said that it was their recommendation to change oil each six 
months on switchers, at 30 thousand miles on freight loco- 
motives, and at 50 thousand miles on passenger locomotives. 
He commented on the fact that observations in the field 
were that with heavy duty oil in 1,500 hp. engines the 
detergent became inactive somewhere between 15 to 30 
thousand miles so that with an oil of this type the advan- 
tages gained by the use of new oil decrease rapidly after 
the accumulation of the mileage mentioned. This speaker 
was not in favor of mixing oils and while he recognized 
the value of careful laboratory control, oil run beyond the 
recommended mileage was liable to cause difficulties. Не 
concluded his remarks by suggesting that it is probably more 
economical to change oil at the periods recommended by 
manufacturers than it is to pay the increased maintenance 
cost to get unusual mileages between oil changes. 

Another member asked the question as to whether or not 
the membership had any cost data on engine maintenance 
where straight oil was used and where additive oil was 
used. The chairman observed that the feeling was that the 
maintenance cost of an engine is not necessarily influenced 
one way or another by oil and that while he had no figures 
to substantiate his conclusion he felt that the type of oil 
used depended both upon the recommendations and upon 
the type of engine. 


Preparing Diesels for Winter Operation 


This report is a part of the Diesel-Mechanical committee's 
work under the chairmanship of W. L. Huebner, supervisor 
Diesel engines, Atchison, Topeka and Santa Fe. It covers 
the special features with respect to Diesel-electric locomotives 
that should be taken care of to prepare for cold weather opera- 
tion. The report covers the mechanical and electrical parts of 
the locomotive and the steam generator. 

Keeping Moisture At A Minimum—First, all air compressors 
should carry an equal share of the load so as to keep the air 
temperature down to a minimum. Second, the air must be 
cooled well in advance of the equipment using it. In fact, it 
should be cooled so as to give up its moisture quickly and 
at a spot where it will do no harm and can be readily drained. 

The air compressor should be governed electrically where 
more than one is used, and they should be synchronized so 
as to work together. Individual mechanical governors should 
be replaced with electric pressure switch type. 

The discharge from the compressor should not dump into 
a main reservoir line common to the locomotive, but should 
pass into the aftercooler, whether it be several feet of pipe 
or a unit type, which is located below the car body. From 
the aftercooler, the line should pass into a small steel reser- 
voir or into the first main reservoir if located beneath the 
car. At this point, the bulk of the moisture can be drained 
out of the system. я 

Some prefer the use of several feet of carefully located pipe 
as the aftercooler. Success has been experienced on E.M.D. 
FT type locomotives by the looping of pipe back and forth 
across the under side of the car body terminating it in a 
small steel reservoir located in front of the fuel tank. The 


small reservoir, as with the main air reservoirs, must be 
equipped with a direct drain which is readily accessible. 
From the small or under-car reservoir, the air should pass 
into the other reservoirs successively ending with the final 
one which is frequently located in the nose or engine room. 
All air brake and auxiliary equipment should receive the air 
supply from the final reservoir. 

The problem of oil in the air becomes one for summer 
operation as well as winter. However, its effect is more pro- 
nounced during cold weather. А good type of piston ring for 
the compressor and an oil separator in the discharge line will 
greatly improve the condition. 

In extremely low temperatures some roads add alcohol to 
the brake equipment air supply in order to keep it from 
freezing. 


Fuel and Water Systems 

The fuel system is a trouble maker for winter operation 
and it has been found that even though the pour point of the 
fuel is, for example, zero degrees Fahrenheit, wax crystals 
will form at approximately 20 to 25 degrees above. The wax 
will form a coating on the filters and stop the flow of fuel 
which will result in a Diesel engine or steam generator failure. 

Some locomotives have the water tanks located so as to 
shield and warm the fuel tank. Some fuel tanks have been 
equipped with a shroud mainly for purpose of safety, how- 
ever, it is also an additional protection against the cold wind. 

A heater consisting of a closed steel cylinder with an in- 
ternally located coil of pipe, through which a part of the en- 
gine cooling water is made to circulate, has been effective. 
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The heater must be constructed so that it can be shut off 
during the summer months or so that the fuel can be by- 
passed around it during that period. 

Fueling facilities, especially those equipped with fuel filters, 
have given trouble because of wax Íorming and restricting 
the filters. A heater of sufficient size can be located just ahead 
of the filters which will aid in keeping them open during cold 
weather. It will also increase the temperature of the fuel en- 
tering the locomotive tank. 

In the preparation of cooling systems, besides good main- 
tenance of hose, hose clamps, gaskets to water connections, 
radiators, radiator gaskets and mounting brackets, it is im- 
portant that the cooling system be clean. It should be filled 
and operated as the manufacturer directs. 

The importance of a well maintained cooling system will 
be evidenced by the fact that water will not have to be 
added en route which might result in overfilling or freezing. 

Most locomotives are built with a steam heat connection to 
the cooling system. On passenger power the steam heat line 
is connected to the main steam heat conduit, while others 
simply have the connection brought to the outside of the en- 
gineroom or car body. 

А steam shut-off valve and a check valve are placed in the 
line to the engine to control the steam flow and protect against 
the cooling system water accidently draining through the 
heater line. 

If the heater arrangement is to be used, the control valve 
and check valve must be kept in the best of condition. These 
valves must be tested periodically as a regular maintenance 
item. х 

Since the temperature of the cooling water has a direct 
effect upon the temperature of the lubricating oil, operating 
schedules and conditions sometimes require the use of stand- 
by heaters if, of course, the engine is to be shut down for an 
appreciable period. 

The lubrication of the various parts of the Diesel locomotive 
is not affected by the approach to and during winter-time op- 
eration to the extent experienced with the automobile. That 
is, there are not quite as many changes necessary, however, 
the importance of proper lubrication does present itself more 
profoundly during those severe months. к 

On many railroads there is no change at all in the types 
or weights of oil, greases or gear compounds, however, it has 
been found advisable on some locomotives to use different 
gear compounds in the traction motor gear cases. 


Engine Room Air Supply 


Although the securing of an adequate amount of air and at 
the same time filtering out all possible dirt is a year-around 
problem, the condition is complicated during the winter op- 
eration by snow either passing through the carbody filters 
into the engine room, or even worse, coating over and restrict- 
ing them. 

The air required by the engine, traction motor blowers, air 
compressors, and on some locomotives, the steam generator, 
is of such proportions that a negative pressure in the engine 
room actually exists. This means high air velocity through the 
carbody or door filters, where used, and likewise, good dirt 
impingement or filtering. 

Under such Conditions, there is a great amount of turbu- 
lence in the engine room, which, during snow or dust storms. 
produce rather unpredictable results, with the generator and 
electrical cabinets being the main victims, As the filters be- 
come restricted, the area is reduced, the velocity is increased 
and the turbulence is further increased. As the pressure drops 
off in the engine room, any and all openings become sources 
of the air supply, with the result that snow or dust is pulled 
into the generator pit and high voltage cabinet through the 
drain openings. 


As long as the engine room air is at a negative pressure, 
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the complete blucking of carbody or door filters during winter 
operation such as a snow storm should be avoided. 

All filters should be left open and a guard or deflector in 
stalled over the engine room side of each one in order prop- 
erly to control snow which finds its way through the filters, 
Where door filters are used, it has been found desirable to 
install a deflector on both the outside and inside. 

Some roads block out some filters in the vicinity of ihe 
steam generator on both sides of the car so as to keep it from 
freezing. The real problem is to keep the cold air away from 
it, as the snow which might fall around it, alone, would be 
of little consequence. 

The car body filter deflectors should be constructed and 
installed so as to direct the air away from the generators and 
electrical cabinets. Snow falling on or along the side of the 
engine will do no harm. E.M.D. has Provided deflectors on 
the late F-3 and new F-7 locomotives which are, basically, 
fixed multiple shutters or louvres. 

Two possible answers or at least aids to the problem lie in 
what will be developed through the use of special outside 
mounted deflectors, and pressurizing of the engine room. The 
latter is the real answer to the entire problem. Of course, 
the pressurizing air must be filtered, and the bulk of the «no» 
must be kept out. 

Year-around maintenance of the cooling system shutters 
and controls is important, however, it is even more important 
that they be in the best of condition for the winter operation. 
There must be no binding in the shutters or the linkage and 
they must be adjusted so as to close completely. 

When using E.M.D. Type FT locomotives in winter service 
involving snow it has proved desirable to block closed the sec- 
tion of shutters adjacent to the high voltage cabinet in order to 
keep snow from entering the electrical cabinet through its 
ventilator. If it is not desirable to block the shutters, then 
a cap can be installed over the air duct in lieu of the ether 
arrangement. 

Many of the older locomotives on the various roads have 
been equipped with either roof ventilators, ventilators adje- 
cent to the steam generator, or other special arrangements 
to fit their respective needs. Since the additional Ventilation 
has grown out of the need for more engine room air under, 
particularly, summer operation, most of the special venti 
lators are blocked closed for winter operation. 

Winter operation of Diesel switching locomotives resolves 
itself into mainly one problem, that of keeping the cooling 
system sufficiently warm, which in turn aids in the successful 
operation of water type cab heaters. d 

On all switching locomotives, the shutters must be adjust 
to close properly, and even then where the fans operate or 
tinuously canvas or sheet metal are sometimes used to Sa 
a part of the air intake. Older Alco switchers, having И 
and water radiators built into the sides of the ani 
normally cooled with motor-driven fans operate succes e 
with canvas over all or a part of the radiators depending e 
the requirements. . oling da 

There is little that need be done regarding the cooling " 
fan controls and fan clutches in passing from aw 
winter operation, however, there is one exception on d 
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driven cooling fans. In summer operation, the i 
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devices on the Diesel-electric locomotives which not only con- 
forms with the requirements of the Bureau of Locomotive 
Inspection of the I.C.C., but includes special attention found 
necessary for their particular operation. 

However, it has been found necessary occasionally to supple- 
ment the regular cleaning schedule of such devices as the 
horn, bell, and sanding relay valves during the winter months. 


Protecting Electrical Equipment 

The power equipment housed in the high voltage cabinets, 
the traction motors, the main generator and all of the con- 
necting cables, are particularly susceptible to moisture due 
to the high potential or voltage involved. Grounded conditions 
of sufficient magnitude to energize and pick up the ground 
protecting relay, cases which institute a flash-over to ground 
at the generator or traction motors and further deterioration 
of the electrical insulation of the cables, are the major con- 
ditions resulting from moisture. 

All insulation involving high voltage must be kept clean, 
free of oil, dry, and if necessary, coated with a good flexible 
oil resisting insulating varnish. The traction motors must be 
kept clean so as to guard against deterioration of inspection 
cover felts or gaskets. The covers must properly fit the motor 
and all cap screws must be tightened securely. The air dis- 
charge vents of the motor must be kept open, although guards 
have been successfully applied which shield the opening with- 
out impeding the air flow. 

The traction motor blower, the main purpose of which 
is to supply cooling air for the motors, must be kept in the 
best of condition so as to aid in keeping moisture out of the 
motors. Needless to say, the flexible air ducts to the traction 
motors must be in good condition and they must fit and main- 
tain a-seal where a movable joint is involved. 

The power cables leading to the traction motors are sub- 
jected to rain, snow and ice, and every care must be exercised 
to make certain that they are properly sealed leaving the 
conduits or ducts at the underside of the car. They must be 
properly supported, making certain that the clamps are well 
insulated. Wood clamps, impregnated with insulating varnish 
are used almost exclusively, however, clamps made of a 
composition material have been developed and I understand, 
are being tested. Although the initial cost is more than the 
wood clamp, the insulating qualities and durability may make 
them more economical. Further testing will produce the an- 
swer. 

Various methods are now in use for the connecting and 
insulating of the traction motor cables beneath the car. 
Whether the connectors are bolted together or coupled through 
a glad hand arrangement, the contact surfaces must be kept 
in good condition and must be securely fastened. Whether 
the insulation over the connector be tape, a rubber hose, a 
fibre tube, or combination of these it must be properly ap- 
plied, making certain that the joint is tightly fitted to the 
cable insulation at both ends. The moisture must be kept 
away from the cable. 

Attempts have been made to pressurize the electrical cab- 
inets on later road locomotives by the use of a motor-driven 
blower and by diverting some of the air from the traction 
motor blowers. These arrangements have improved this con- 
dition but the real answer to this problem is to prevent as 
much snow as possible from entering the engineroom and 
deflecting the snow that does enter the engineroom away 
from the cabinets. The vents in some locomotives are con- 
structed in such a way that snow entering the car body was 
scooped into the cabinet. It is necessary to change the posi- 
tion of the vents to overcome this condition. 


Cab Heaters 

The cab heaters should be located so as to re-circulate the 
air within the cab, the fresh air being supplied in a controlled 
manner through windows or special ventilators. The air supply 


should not be taken from the engineroom or connecting parts 
as it would be possible to bring engineroom fumes into the 
cab. 

The heaters on passenger locomotives should be constructed 
and piped in such a manner that it is possible to apply steam 
from the trainline when it is necessary to shut down the 
engine. 

The shut-off and regulating valves in the steam heat lines 
to the heaters must be checked periodically to make certain 
that they will function when needed. The check valves and 
main valves must be properly maintained to prevent leakage. 
A leak at these valves might result in loss of engine cooling 
water. 

It will be impossible to keep the windshields free from 
sleet and ice with the best of defrosters unless the cab heaters 
will properly heat the cab as the defrosters must have warm 
air to be effective. A good many times the defrosters are 
condemned when actually the cab temperature is low due to 
defective cab heaters. 

If batteries are in good condition and the specific gravity 
properly maintained, it is possible to have trouble-free bat- 
tery operation during the winter months. 

Care should be exercised to see that water is not added to 
the battery prior to or at the time power plant is to be shut 
down for an appreciable length of time as water floating on 
defective cab heaters. 

It will be necessary to increase the setting of the voltage 
regulators on locomotives equipped with electric cab heaters 
to keep the batteries at the proper gravity in the winter 
months. The ideal setting of the voltage regulator will main- 
tain the specific gravity of the electrolyte at about its fully 
charged value without using an excessive amount of water 
or heating up the battery. 


Care of the Steam Generator 

In order to supply sufficient air to enginerooms, many filtered 
openings have been made in the car body of the later pas- 
senger locomotives. Therefore, the temperature in the engine- 
room remains fairly low, in fact, the controls on the steam 
generators have been known to freeze. Enclosures have been 
applied to the Type DRK and OK steam generators which 
have eliminated this difficulty. A coil type of steam heater 
to the water pump, taking steam from the trainline side of 
the separator stop valve, will supply sufficient heat within 
the enclosure, even though the steam generator is not in use, 
to prevent the controls from freezing. 

The water pump heater, when installed must be equipped 
with a suitable steam trap. If it is discharged directly back 
into the water return line to the tank, it will overheat the 
supply water to the steam generator. With this application, 
the heaters can be turned on for the entire winter months 
and no difficulty experienced. 

The boiler water tanks are provided with steam heat from 
the trainline, but if used, frequently result in too much heat 
causing the water to become too warm to be picked up by 
the water pumps. On E.M.D. four-unit locomotives with two 
steam generators located in the booster units and water tanks 
in all four units, heat can be applied to the tanks in the con- 
trol or cab units only and thereby heat the water trainline 
connections to keep them open. It is possible to operate the 
entire winter with steam cut into just these two water tanks. 

The latest locomotives have a water trainline arrangement 
which connects the water tanks of all units. Steam heat is 
provided to these lines through connections at the water tanks 
in each unit. If these heater valves are used the water supply 
to the water pumps will become too hot. We have found that 
these heaters are not required as heat from the water tanks 
will prevent any freezing of the trainlines. 

The water tank fillup lines have been a source of consider- 
able trouble in winter operation and a number of heater ar- 


RAILWAY MECHANICAL ENGINEER, NOVEMBER, 1949 621 


ET ET e ы ы. " 


ngements have been applied to the lines by the locomotive 
ra 


i i ch success. 
ee треба it has been necessary for us on 


he Santa Fe to rework the heater system on the fillup lines 
a ae freezing. We are now running à % in. eed à 
inli in the water fillup line 
from viewer m peg hind ope side of the unit and 
ae Шеп nnda s : nd the check valve and into 
making three or four turns arou ! а r 
a steam trap on each side of the locomotive. This heater line 
is lagged to the fillup line to hold the heat. The check ы 
in the fillup lines have grooves ground in the seals so they 
will drain and thereby prevent them from freezing closed. 
A 34 in. drain line has been applied just above the check valve 
seat and a % in. drain line applied in the bottom of the 
elbow at the strainer screen compartment. The locomotives 
are operated with the fillup line heaters turned on at all 
times during the winter months. 

On Alco locomotives, no heat is used on the fillup lines. 
A % in. drain hole is drilled in the bottom of the fillup line 
at the water strainer so that it will properly drain. No trouble 
has been experienced with this arrangement. The drain hole 
is tapped out and a pipe plug is applied for summer operation. 

The use of heater lines is a source of trouble and requires 
considerable amount of maintenance. There is also danger 
of their freezing up when the locomotive is cut off the train 
at intermediate terminals and the steam is blown out of the 
trainlines. 

We are planning a test by running separate fillup lines 
from each side of the locomotive to the water tank eliminating 
the check valves and water filler caps. With this arrangement, 
the heaters on the fillup lines can be eliminated and no 
freezing experienced. 

The covers over the exterior fillup connections had a ten- 
dency to freeze closed due to draining of fillup lines, and this 
was overcome by cutting a corner from the cover to drain the 
cavity properly. 

With the present fillup arrangement and overflow lines 
considerable hazard is created due to the water which over- 
flows freezing on the platforms at the watering stations. We 
are conducting a test by repiping some of the water tank 
overflow lines down the ends of the units and discharging at 
the center of the track. The arrangement has some merit. 


Diesel locomotive servicing 
facilities are generally con- 
centrated at maintenance 
terminals as these locomo- 
tives are capable of making 
long runs with little time re- 
quired enroute for servicing. 
It is, however, necessary that 
water and fuel be supplied 

H. E. Niksch, without delay on long dis- 
Chairman tance passenger and freight 
runs while at stations or 

when train is being handled. 

Passenger locomotives require water for heating boiler 
tanks at points approximately 150 to 200 miles apart and 
fuel oil approximately 800 to 1,000 miles apart. Freight 
locomotives in through service usually receive supplies of 
fuel oil and sand at intermediate terminals 200 to 300 
miles apart, however, careful location of servicing facilities 
in many cases serve both passenger and freight locomotives. 

Modern servicing facilities {ог serving trains enroute are 


622 RAILWAY MECHANICAL ENGINEER, NOVEMBER, 1949 


when used at terminals provide excellent 

ши for storage batteries and Diesel cooling water xim 
Then used in cooling systems special treatment sho 
vided in controlled quantities containing chromate type 
iphibitors. Where possible, properly treated cooling water 
ili be supplied through a system including a storage 
шї pumping equipment and pipe systems to supply water 
s колой at all points in the terminal, thus assuring 
шиш treated water to all engine cooling systems. 

Dis] locomotive terminal servicing facilities usually 
ишт around a sanding arrangement. Саге should be 
sien when locating these facilities to accommodate con- 
моода] equipment for storing and handling either wet or 
yedned sand reasonably close to the dispensing station. 
Tow sanding installations have been constructed in many 
шш arrangements depending on the type of locomo- 
ne used and the volume and importance of the power being 
med, They usually consist of an arrangement of sand 
wks and piping to serve locomotives at one spotting. 

i i advantageous to combine sanding facilities with 
т servicing functions, such as fuel and water delivery 
‘wen and locomotive body and truck washing equipment. 

his alo desirable to locate locomotive washing facilities 
“oir (he maintenance building where locomotives can be 
тп] working shift the year around without 
"posing employees to inclement weather. 


Some steam generators are equipped with exterior heaters 
and these should be turned on in the winter months The 
discharge should be handled through a trap and not run 
into the water return line as it will overheat the water in the 
supply tank. The discharge from the trap must be directed 
away from the rail and the traction motors. On Type DRK 
and OK steam generators, the external heaters should be 
connected in series with the water pump heater which will 
eliminate the use of another valve and steam trap. With this 
arrangement, the heaters should be turned on for the entire 
winter season. 

The steam conduits and gaskets are a source of trouble 
and require considerable maintenance. On the Santa Fe, we 
have set up a program on Vapor type conduits to overhaul 
them completely at the time of annual inspection, We haye 
also set up a program to change all conduit gaskets once 
every three months, This is worked in a cycle so all gaskets 
on the locomotive are not due at the same time. This is im 
portant and we have greatly reduced delays due to changing 
steam conduit gaskets. 

At the present time, improvements are being made in the 
steam conduits such as: new gaskets of different material and 
dimensions, new gasket ferrules and conduits having chrome 
plated gasket seats. 

The steam heat expansion joints should be repacked on 
a definite program, making certain that the joints are in good 
condition, thereby eliminating leaks enroute. 

The steam heat lines on the leading cab units must be 
freed of condensation either by cracking the end valve, using 
a small choke or by a special bleeding arrangement, The 
best arrangement is to apply a small steam trap to the train- 
line line just behind the end valve. 

The coil blow-down and separator blow-down valves must 
be located above the floor with their drains located so as to 
blow free of the traction motors and rails, and at the same 
time avoid loosening and throwing track ballast. The drain 
lines should be kept as short and direct as possible to prevent 
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These plants when used at terminals provide excellent 
water for storage batteries and Diesel cooling water systems. 
When used in cooling systems special treatment should be 
added in controlled quantities containing chromate type 
inhibitors. Where possible, properly treated cooling water 
should be supplied through a system including a storage 
tank, pumping equipment and pipe systems to supply water 
to locomotives at all points in the terminal, thus assuring 
uniformly treated water to all engine cooling systems. 

Diesel locomotive terminal servicing facilities usually 
center around a sanding arrangement. Care should be 
taken when locating these facilities to accommodate con- 
ventional equipment for storing and handling either wet or 
pre-dried sand reasonably close to the dispensing station. 
These sanding installations have been constructed in many 
varying arrangements depending on the type of locomo- 
tive used and the volume and importance of the power being 
serviced. They usually consist of an arrangement of sand 
tanks and piping to serve locomotives at one spotting. 

It is advantageous to combine sanding facilities with 
other servicing functions, such as fuel and water delivery 
system and locomotive body and truck washing equipment. 

It is also desirable to locate locomotive washing facilities 
inside the maintenance building where locomotives can be 
washed on any working shift the year around without 
exposing employees to inclement weather. 


Fuel Storage 

The large scale increase in the use of Diesel locomotives 
is making it necessary for railroads to concentrate large 
Diesel fuel oil storage and handling facilities at key points. 
They should permit rapid fueling, adequate filtering to 
insure keeping foreign particles out of engines, reliable 
metering for keeping records and finally a fire protection 
system to eliminate hazards around this highly inflammable 
materia]. 

À terminal using approximately 20,000 gallons of fuel 
oil daily has been provided with three 250,000 gallon steel 
storage tanks. These tanks are protected by earth dykes 
and piped for foam fire protection equipment. Each tank 
is piped direct to the pumping plant. This plant is con- 
nected to two remote controlled unloading stations, one for 
receiving fuel oil by transport truck and the other for un- 
loading tank cars. It also furnishes fuel to two remote 
controlled dispensing stations, one located in the maintenance 
building for fueling road locomotives and the other located 
adjacent to a service station handling switch locomotives 
in 24-hr. service. 

The pump is of 200 g.p.m. capacity used normally for 
pumping fuel from unloading stations to storage tanks. 
A smaller pump of 100 g.p.m. capacity is used for supplying 
fuel to service lines. Each pump is equipped with suction 
strainer, air relief valves and filters. Fuel is filtered before 
entering storage tanks and again when pumped to dispensing 
stations. This plant and the remote control stations are 
operated by explosion-proof electrical equipment. The pump 
contro] and piping system is so arranged that either pump 
can be used to handle fuel from the unloading station to 
either storage tank and also supply the service line, thus 
not interrupting operation if one of the pumps fail. 

Modern lubricating oil facilities are an important require- 
ment at a Diesel terminal. They not only make an efficient 
operation through speeding up oil changes and normal serv- 
icing requirements, thus saving handling expense, but permit 
keeping premises clean, free of fire hazards and eliminate 
the use of barrels for handling new oi] and crank case 
drainings. 

A terminal using three kinds of lubricating oil in loco- 
motives was recently provided with modern facilities. Three 
storage tanks are located in the basement of this building 


directly beneath the pumping equipment. The valves and 
piping to these pumps permit handling oil from tank car 
to storage tanks as well as from the storage tanks to dis- 
pensing stations. These pumps are provided with suction 
strainers and are operated by explosion-proof electrical 
equipment. They are of 25 g.p.m. capacity and are con- 
trolled by push button switches from the tank car unloading 
station and the oil dispensing stations. 

[The report described, in considerable detail, the facilities 
for dispensing oil to the locomotives at the filling stations 
and also described equipment for draining and filling en- 
gines.—Enpirron.] 

One of the most important functions of a modern Diesel 
servicing facility is equipment for cleaning air and lubri- 
cating-oil filter elements. This equipment must be designed 
to suit the type of filters handled at the maintenance point, 
promote clean operation and provide clean, dry filters in 
an efficient economical manner. (А typical filter cleaning 
installation was described in the report.) 

The members of the committee were H. E. Niksch (Chair- 
man), master mechanic, Elgin, Joliet & Eastern; V. C. 


Golden, superintendent motive power and equipment, Chi- 
‘cago, Indianapolis & Louisville; L. L. Luthey, assistant 
supervisor Diesels, Atchison, Topeka & Santa Fe; W. C. 
Marshall, assistant to superintendent motive power, Chicago, 
Milwaukee, St. Paul & Pacific, and W. P. Miller, assistant 
superintendent Diesels and motor car equipment, Chicago & 


North Western. 


Above: А modern small terminal service station— 
Below: Indoor Diesel locomotive washing equipment 


RAILWAY MECHANICAL ENGINEER, NOVEMBER, 1949 623 


Car Officers Suggest 
Constructive Changes 


Chicago convention suggests numerous changes in A.A.R. 
* rules — Stresses the need for better-trained car forces 


Tue 27th annual meeting of the Car Department 
Officers’ Associations was held at the Hotel Sherman, 
Chicago, September 19 to 22, incl., with about 450 
railway car supervisors participating. Three subjects 
particularly stressed, were the need for more effective 
training of men in all branches of car department 
work, how car men can help improve train-yard oper- 
ation and numerous constructive changes suggested 
in the A. A. R. interchange, billing and loading rules. 

The meeting was called to order by President P. J. 
Hogan, supervisor car inspection and maintenance, 


P. J. Hogan, 
President 
(Supervisor car inspection 
and maintenance, N. Y 
NORS RO 


G. H. Wells, 
Vice-President 


(Assistant to superintend- 
ent car department, N.P ) 


А. Deppe, 
Vice-President 


(Superintendent car de- 
partment, C. M.St.P.G P.) 
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N. Y., N. H. & H., and principal addresses were pre- 
sented by J. F. Doolan, vice-president, N. Y., N. H. & 
H., New Haven, Conn., and J. J. Brinkworth, vice- 
president, N. Y. C., Chicago. 

Seven major committee reports were presented on 
the following subjects: Modern General Repair Shop 
Operation and Methods; Loading. Interchange Rules 
and Billing for Car Repairs; Analysis of Train-Yard 
Operations to Improve Performance; Responsibilities 
of Car Department Supervision; Air-Conditioning 
Equipment-Operations and Maintenance; Modern 
Methods of Freight Car Painting. 


Election of Officers 


At the close of the last session, the following officers 
were elected for the ensuing year: President, С. Н. 
Wells, assistant to superintendent car department, 
N. P., St. Paul, Minn.; vice-presidents, J. A. Deppe. 
superintendent car department, C., M., St. P. & P., 
Milwaukee, Wis.; J. D. Rezner, superintendent car 
department, C., B. & Q., Chicago; W. N. Messimer, 
general superintendent equipment, Merchants Des- 
patch Transportation Corporation, Chicago; A. H. 
Keys, superintendent car department, B. & O., Balti- 
more, Md.; secretary-treasurer, F. H. Stremmel, assis- 
tant to secretary, Mechanical Division, Association of 
American Railroads, Chicago. 

The new board of directors includes J. S. Acworth. 


W. М. Messimer 


F. H. Stremmel, 
Vice-President 


Sec.-Treas. 


(Superintendent equip- 
ment, Merchants Despatch 
Transportation Corps.) 


(Assistant to secretary, 
Mech. Div, A А R) 


assistant vice-president, General American Transpor- 
tation Corporation, Chicago; С. R. Andersen, super- 
intendent car department, C. & N. W., Chicago; F. 
Cebulla, master car builder, G. N., St. Paul, Minn.; 
W. P. Elliott, general car foreman, Terminal Railroad 
Association of St. Louis, St. Louis, Mo.; L. H. Gillick, 
vice-president, Vapor Heating Corporation, Chicago; 
H. H. Golden, A. A. R. supervisor, L. & N., Louisville, 
Ky.; P. J. Hogan, supervisor car inspection and 
maintenance, N. Y., N. H. & H., New Haven, Conn.; 
H. A. Harris, master car builder, G., M. & O., Bloom- 
ington, Ill; Н. L. Hewing, superintendent of inter- 
change, Chicago Car Interchange Bureau, Chicago; 
J. E. Keegan, chief car inspector, Pennsylvania, Chi- 
cago; H. S. Keppelman, superintendent car depart- 
ment, Reading, Reading, Pa.; G. E. McCoy, assistant 
chief car equipment, C. N., Montreal, Quebec, Can- 
ada; J. A. MacLean, Jr. president, MacLean-Fogg 
Nut Company, Chicago; J. P. Morris, assistant to 
vice-president, A., T. & S. F., Chicago; I. M. Peters, 
secretary and superintendent, Crystal Car Lines, Chi- 
cago; L. Richardson, assistant general manager, 
N. Y., S. & W., Paterson, N. J.; J. J. Root, Jr., vice- 
president, Union Tank Car Company, Chicago: F. A. 
Shoulty, assistant superintendent car department, 
C.. M., St. P. & P., Milwaukee, Wis.; R. Schey, super- 
intendent car department, N. Y., C. & St. L., Cleve- 
land, Ohio; G. P. Trachta, general superintendent 
motive power, C., R. I. & P., Chicago; H. H. Urbach, 
general superintendent motive power and machinery, 
C., B. & Q., Chicago; J. A. Welsch, superintendent of 
equipment, I. C., Chicago. 


President Hogan’s Address 


As car department officers we are the key men in 
our profession, a necessary cog in the wheels of prog- 
ress of the railroad industry. Therefore, in addition 
to duties in connection with car design, construction 
and maintenance, we must work with the shipper, 
endeavoring in every way possible to build up ship- 
per good will and thus get and hold business. 

In this connection I suggest that the Association of 
American Railroads be urged to give consideration 
to the application of established improvements to 
side-door posts of box cars. This improvement may 
be applied so that any height of door protection, using 
wood or strapping, may be applied to door posts 
without the use of nails after the car is completely 
loaded. This will help the shipper reduce expenses in 
loading cars by eliminaing high-priced labor for nail- 
ing boards or straps one at a time to the car lining. 
It will do away with interference in the loading and 
unloading of such cars at doorways, and in additior: 
will preserve the car lining against damage by nails. 

The gondola car was in the same category until re- 
cently when the A. A. R. recommended that banding 
clips be applied by welding to side sheets. This im- 
provement will greatly assist the shipper in securing 
open loads, reduce his expenses and at the same time 
preserve the car. There are many other types of band 
fasteners which you may wish to investigate. 

The flat car is still operating with stake pockets 
requiring the use of strap protection and when rods 
are used to secure the load to the car, large plate 
washers with holes are required, all of which are ex- 


pensive to the shipper. Therefore, these three types 
of commonly-used box, gondola and flat cars should 
be equipped to take rods, straps, etc., without the use 
of auxiliary items and thus save the shipper unneces- 
sary expense and loss of time. These necessary im- 
provements have been neglected and unless we do 
something to help quickly we can look forward to 
continued losses in certain commodities. 

On the passenger car side of railroading we are 
experiencing many improvements and changes in 
mechanical and electrical systems, all of which create 
ideal conditions when in proper working order. 

The refinements necessary to complete a cycle of 
operation, be it steam, water or electricity, are quite 
complicated in comparison with the earlier car. As an 
example of what I mean by complications, the New 
Haven recently had 10 new dining cars built. It was 
decided to apply kitchen and pantry equipment com- 
plying in every detail with the U. S. health regula- 
tions. Therefore, each new dining car is equipped 
with fluorescent lighting, mechanical refrigeration, 
and air-conditioning both in the dining section and 
kitchen. Generator capacity has been increased to 35 
kw., and the battery capacity increased. Other equip- 
ment includes an automatic steam coffee maker, elec- 
tric and charcoal grills, dish washer with timing mo- 
tors for washing and rinsing and various other de- 
vices, all requiring a multitude of controls for the 
crews to operate; namely, 56 water valves, 23 steam 
valves and 6 air valves, all of which are used to com- 
plete the systems. 

Your job as supervisor and that of your mechanics 
is to keep up with these advancements through prac- 
tical training so as to secure the greatest possible 
economy in car operation and maintenance to serve 
the public and the railroads. 


One of an order of 150 all-steel cabooses being 
built at the Chicago plant of the American Car 
& Foundry Company for the Chesapeake & Ohio 
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Contrary to conditions for- 
merly existing, we hope that, 
today, every operating man 
knows there must be the 
closest and most efficient co- 
operation with mechanical 
maintenance forces. The mu- 
tual interests of these two 
groups of men must be rec- 
ognized. A yard crew that 
cannot be bothered to space 
cars on the bad order track, 
will switch out “set backs” 
that could have been repaired in the time wasted to bar 
the cars apart, or cars not separated could be the cause 
of failure of draft gears at some future time. Delays 
in switching such shop tracks react upon the yard operations 
as much, if not more, than upon the repair forces. Tough 
winters augment the difficulties of both departments. 

Of paramount importance is safety. Car department em- 
ployees must perform their work on repair tracks pro- 
tected by blue signals and also on active tracks in yards and 
stations where precautions must be instituted and complied 
with. Too many tragedies have occurred through failure to 
protect by the blue signal and to have the understanding 
necessary for personal safety. Taking a chance that the 
car will not move has brought sorrow to many an indi- 
vidual and home. 

The need for safety appliances on cars can best be 
appreciated by those of us who have climbed over thousands 
of cars, in all kinds of weather and the conditions which 
exist in practically every railroad yard and industrial 
switching area. I am sure that everyone of you gentlemen 
feel that in this phase of his job, he is his brother's 
keeper. 


J. F. Doolan 


Let us visit any busy pas- 
senger-car yard where car in- 
spection, servicing and re- 
pair work have a vital influ- 
ence on safety. Without care- 
ful, competent car men to 
look after many details at 
this point, present safety rec- 
ords could not be approached. 

Journal lubrication is still 
a problem and further efforts 
must be made to reduce hot 
boxes and improve hot-box 
alarm devices which do not yet give full protection. 
Judging by vociferous complaints, passengers think there is 
nothing worse than an air-conditioning failure and all a.c. 
equipment should be double checked at initial terminals. 
Electrical failures of all kinds are disturbing and further 
efforts are required to assure adequate heating of long 
trains under adverse climatic conditions. 

Why do passenger trains break in two? We have too many 
train partings and this gives car men some explaining to do. 
The night foreman has an important job which must be 
done under difficult conditions. Superintendents complain 
it trains are held, day or night, but it is better to delay a 


J. J. Brinkworth 
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Operating and Mechanical Forces Must Cooperate 


By J. F. Doolan 
Vice-President, Operations, New York, New Haven & Hartford 


The necessity for proper maintenance is well appreciated 
in the speeding passenger train and in the long freight 
train, with its open-top loads of piling, lumber, steel, ma- 
chinery, transformers, military equipment and other heavy 
lading. One hot box can delay an important train to result 
in claims for failure to make market delivery on perishable 
Íreight and result in delay to other trains. А well-known 
make of anti-waste-roll-edge journal box, which we have 
on 500 box cars, has been in service two years with no hot 
box reports and practically no waste adjustment neces- 
sary. Опе thousand New Haven gondola cars are being 
equipped with loading band anchors for better security of 
lading and to avoid damage to the car. Four hundred 
and ten box cars have side-door protection and loading 
posts, to keep the lading away from doors. 

Under present day costs it is more necessary than ever 
before that the highest possible efficiency obtain in our 
shops, repair tracks and servicing locations. Out-of-service 
time, particularly for expensive passenger equipment and 
for loaded freight cars, must be avoided to assure the re- 
tention of this business as well as to avoid road delays. 

Increased costs due to the 40-hour week will require that 
economies be sought everywhere possible in order to avoid 
deferment of improvements to equipment and plant. Obvi- 
ously we must depend upon supervisory forces and qualified 
employees to produce results in facilities and equipment 
designed and used to meet present day costs. Railroad 
employment, purchases, taxes, etc. represent stories that 
may have been repeated many times and may be monotonous 
to some, but will be worthy of repetition, nevertheless. 


A Challenge To Car Supervisors 


By J. J. Brinkworth 


Vice-President, New York Central 


train than to overlook correcting any serious defects. 

There are a surprisingly small number of accidents in 
passenger train service due to defective equipment, in 
spite of tight schedules and high speeds, but an attempt 
must be made to stop all accidents before they occur. 

One thing which railroads badly need, and we hope 
manufacturers will some day supply, is a car wheel which 
will not slide flat in emergency brake application. 

In freight service, schedules have also been greatly 
speeded up to meet competition and this throws added 
responsibility on car inspectors. They must be given the 
full protection of blue flag rules and helped in every way 
to do their work thoroughly. 

We are having a lot of hot boxes in freight service, cars 
cut out en route and burned-off journals causing accidents. 
Waste grabs are discovered after humping cars. Brake 
beam drop and many other defects develop. This raises the 
question if we have proper inspection. Саг men say we 
don't give them time enough. One way or another means 
must be found to supply fit cars for the loads offered, avoid 


| ИТ 


olan 


delays in transit and reduce staggering claim payments. 

Relatively few complaints have been received from the 
public since the institution of the 40-hr. week. Саг 
supervisors cannot avoid some additional labor cost for 
inspection on Saturdays and Sundays, but this can and 
must be minimized. In other words, have men where 
needed, but be sure they are needed. 

With regard to the general railroad situation, the war 
ended in 1945, but there is still no peace. Contrary to 
expectations, no slump materialized in 1946, '47 and '48 and 
railroad traffic remained at high levels. Record amounts 


Railroads make a living by 
operating а machine known 
as the modern freight car 
which bears but little re- 
semblance to its counterpart 
of the preceding generation. 
The more complex demands 
of shipper and operation to- 
day require performance of 
jobs of infinite variety, cou- 
pled with stability and op- 


H. A. Grothe, 

Chairman erating economy. How best 

to meet the demands of the 

customer and function economically is the business of the 
car department officer. 

This responsibility can be met only by a diligent and 

comprehensive maintenance program which involves: Ac- 


curate detailed information regarding the condition of 
equipment; application of the best business skill and 
mechanical knowledge to get the most for the repair dollar. 


Operations 

Field inspections and other information indicate that a 
series, or a group, of cars will arrive at a state of mainte- 
nance about a year hence, that will require general repairs 
to avoid failure in service; to arrest progressive deterioration; 
or to rehabilitate service classification. A pattern of re- 
currence has been developed by analysis and experience. 
Indicated is a desired and necessary shopping frequency 
varying from four years up to seven years for all types 
except caboose cars which range from two years to four 
years. Within the scope of time period as given, there are a 
variety of classifications or subdivision of general repairs. 
The determination here entails considerations such as at- 
tained age, construction or service. 

Location for shopping will be determined by several 
factors including natural flow of cars to minimize backhaul 
or diversion, to all possible extent. Also on the basis of 
availability of facilities, labor and material. Shop facilities 
should be arranged for one certain class of repairs in order 
to concentrate materials and develop efficiency in operations. 
Where conditions are such that separate shop points cannot 
be utilized for such purpose, then one shop should be ar- 
ranged to accommodate one class of repairs at a time. Either 
method will contribute to economy in material purchase and 
handling, as well as the promotion of safety and efficiency 
in the work operation. 

The planning of a program of general repairs may be 
processed by tabulating the various items of repairs to be 
performed. It will be based on knowledge acquired, for 
instance, in the repairs given to a sample car—one of the 
series or group. Based on the desired output, orders may 
then be placed for materials. By this process a forecast of 


of new equipment were installed in 1948, but at the end 
of the year the railroads had less equipment than in 1943, 
owing to heavy retirements. 6 
Мапу railroads will end the year 1949 in the red. Why? 
One of the reasons is the loss of both freight and passenger 
business to competing trucks, busses and airplanes. What 
can be done about it? Railroads don't want subsidies for 
themselves or their competitors. All they ask is a chance 
to get and hold traffic which it is fairly proven can be 
handled more effectively and economically by rail than by 


any other means of transportation. 


Report on Modern General Repair Shops 


material requirements is obtained up to a year in advance, 
which permits purchases to be made favorably and deliveries 
to coincide with the progress of the program. Benefits of 
quantity production may be obtained in fabricating proc- 
esses, and possibiliies of shortages during the program 
eliminated or minimized. Calculation of re-use of repairable 
parts should be considered. Many hold that the salvaging 
of materials is a specialty worthy of distinct consideration 
and should not be considered as part of a repair program. 
and better concentrated at one reclaiming center or plant. 

Spot or progressive systems provide advantages in planning 
the personnel because of the specialization in the various 
positions. Also to be considered are the incentives involved 
and created, in a regular routine that allots time for job 
completion. Another salutary result is in the opportunity 
for the supervisor in charge to function most efficiently. the 
attainment of which reflects back from the shop management 
to the supervisor himself. Most positions will function a« 
planned most of the time. This permits and obligates the 
foreman to concentrate on any weak positions and to correct 
them. He has the privilege, when in desired production 
schedule, to realize the fulfillment of his obligations and 
thereby renew currently a satisfaction that produces highly 
prized enthusiasm. í 

An essential is a record in-simple form to follow the 
progress of the general repair programs to the extent of 
cars repaired and their average cost. These become the basis 
for program forecasts as well as budget requirements, Stim- 
ulus is provided to attain cost improvement by the com- 
parisons afforded. 


Methods 

With the repair work detailed in the spot positions of a 
progressive system, there is the greatest challenge апа 
opportunity to refine individual operations. 

The progressive method of stripping and erection is the 
most efficient and safest operation. Stripping positions should 
be isolated from erection positions. Stripping tracks should 
be spaced to provide either a running track or wide roadway 
between each working track in order that materials removed 
from cars may be separated between salvage and scrap and 
disposed of or moved by the use of industrial cranes or heavy 
duty motor vehicle crane type units, or other suitable pow- 
ered units. A 

Cars should be advanced from the stripping position to the 
sand blasting or paint stripping position where all paint and 
stencilling should be removed either by sand, shot blasting 
or acid bath method. Cars should be primed at this position 
immediately before being advanced to the fit-up position 

Fit-up positions should be so arranged as to provide ample 
room for the storage of all materials for two days of opera- 
tion. Bins and racks should be so arranged that a one-da 
supply can be replenished while the other day's supply is 
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being used. lf this cannot be accomplished, a second shift 
force should be used for the replenishment of materials. 

From the fit-up position, cars should be advanced to the 
riveting position; then to the wood position for the applica- 
tion of floor and lining after which the car is advanced to 
the paint position. 

Truck repairs may be a separate operation and may be 
located near the fit-up position where trucks can be removed 
and replaced by a crane or conveyor system. 

Complete roofs should be assembled on a jig and all work 
completed in order to apply the roofs in one unit. Heavy 
materials should be moved to the fit-up position in carload 
or less than carload lots. Lighter materials should be moved 
to their proper positions in the bins or racks in which they 
are stocked at the fitting. positions. This curtails handling 
costs materially. Other materials that can be stocked or piled 
on racks or platforms should be transported by lift trucks 
or platform trucks. 

Stationary steel scaffolds should be erected throughout the 
entire line of repairs and the scaffold boards may be attached 
to counter-balanced arms so they may be raised or lowered 
as desired. 

Hoists including swing-over types, common to the work at 
each spot are provided. Some spots are fitted up with jigs to 
permit subassembly work such as hoppers, doors, door 
frames, and hatch plugs. Adoption of jigs as developed in 
new car building is recommended for adaptation in repair 
subassemblies. Any arrangement that saves manual lifting, or 
movement either laterally or vertically, is recommended for 
safety and productivity. Other advantages in jig or similar 
assemblies are that stops provide the measurements and insure 
uniformity, which in turn saves hand tool operations of cut- 
ting, sawing and fitting. Such operations belong to the pro- 
duction machinery in the fabrication shops generally. 

Overhead cranes, where available, facilitate jacking cars 
and handling heavy materials. Many ingenious devices and 
practices applicable to the various specific repair or assem- 


During the past year this 
committee has considered pro- 
posed revision of and addi- 
tions to the present Code of 
А. A. R. Interchange Rules, 
and submit herewith the fol- 
lowing recommendations: 


Rule 9 


Revise note in bracket op- 
posite “A. A. R. Couplers, or 
parts thereof, R and R,” as 
follows: 

Proposed Form: Note—When other than Type-E 11-in. 
knuckle is renewed separately, type of coupler repaired 
must also be shown. When second hand knuckle is re- 
moved with coupler, type and face depth of knuckle re- 
moved must also be shown. 

Reason: Rule 17 permits application of Type-E ll.in. 
knuckle to any type of coupler without penalty, therefore, 
information now required on billing repair card with respect 
to type of coupler to which а Type-E 11-іп. knuckle is 
applied is not necessary and if this requirement is elimi- 
nated it will simplify preparation of repair cards in the 
field. 

Add new second note following item of “Brake Beams 
R & R" as follows: 


R. W. Hollon, 
Chairman 
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bly jobs are developed and made available by description 
through trade publications for general benefit. It is our pur- 
pose, therefore, to commend even more widespread sharing 
of such information in such manner, rather than to deal with 
any in particular through this medium. 

The report was signed by Chairman H. A. Grothe, shop 
superintendent, Chicago, Milwaukee, St. Paul & Pacific; G. H. 
Comer, superintendent shops, New York Central; F. Cebulla, 
master car builder, Great Northern; H. G. Knudsen, general 
car foreman, Northern Pacific; J. A. Welsch, superintendent 
equipment, Illinois Central; J. C. Marsh, superintendent, car 
maintenance, Boston & Maine; E. L. Brown, assistant master 
mechanic, Staten Island Rapid Transit Co.; E. O. Dickin- 
son, superintendent, car department, Central R. R. of New 
Jersey. 


Discussion 


The discussion following this report was quite general and 
spirited, particularly as regards the possibility of organizing 
freight-car repair work on a production basis at some of 
the medium and small-size repair tracks. The consensus 
was that more can be accomplished along this line than is 
now being done, if supervisors have the necessary initiative 
and "know-how." 

For example, the adaptation of a transfer table or con- 
struction of a tail track may permit organizing repair work 
on a progressive basis and prevent blocking light-repair 
cars between heavier jobs on stub-end tracks. 

The desirability of the four-year repair cycle was empha- 
sized, also the difficulty, especially on smaller roads, in get- 
ting cars home, holding them out of service and providing 
storage space while enough are being accumulated to start 
heavy-repair programs. The cost of revamping yards, in- 
stalling concrete walk-ways, also necessary power-driven 
equipment and modern tools, wherever conditions seem to 
justify, was said to be a promising investment. 

(The report was accepted.) 


Report On Interchange and Billing Rules 


Proposed Form: Note—W hen A. А. К. №. 3 brake beam 
is applied, type of brake beam standard to car must be 
shown. 

Reason: To support charge for No. 3 brake beam ap- 
plied, if standard to car. 


Rule 20 — Figs. 2 and 3 

Recommend captions following these figures be modified 
to permit use of these shims whether or not welding or 
riveting facilities are available. 

Proposed Form—Fig. 2: Shim of proper thickness, width 
and length may be applied. 

Proposed Form—Fig. 3: Shim of required thickness, 
width and length may be applied. 

Reason: Most places have riveting facilities but not 
welding facilities; however, it is not practical, or possible to 
apply a riveted shim to a large number of carrier irons, and 
on some cars not practical to apply a welded shim, there- 
fore, it is felt that the use of these shims should be 
permissible whether or not welding or riveting facilities 
are available. 


Rule 32 — Inter. 3 


Recommend answer to Interpretation 3 be modified to 
indicate exterior damage is not cardable if damage is to a 
lesser extent than specified in Rule 4. 

Proposed Form: (3) Q.—Is interior damage at owner's 


nsk when caused by clam shells or other devices used in 
loading or unloading, where handling line has definite 
knowledge that the damage occurred while the car was in its 
possession ? 

Proposed Form: A.—In such circumstances, the interior 
damage should be assumed by the road on which it 
occurred, it being understood that external damage (to 
the extent of requiring repairs, per Rule 4) caused by clam 
shell or similar machinery coming in contact with the exte- 
rior of car, shall be considered cardable in interchange per 
Rule 32, Par. (10-b). Handling cars in dumping machines 
which meet А. A. К. requirements, shall not be considered 
as unfair usage and damage resulting therefrom is not 
cardable in interchange. 

Reason: To clarify the intent. 


Rule 35 

Modify note following this rule with respect to correct 
reference to item number in Rule 107. 

Proposed Form: Note.—Charge on authority of defect 
car, per Item 71 of Rule 107, etc. 

Reason: To provide correct billing reference. 


Rule 101 — Item 99-H 

Modify note following Item 99-H, Rule 101, to specify 
clearly proper labor charge for Wabcogrip and Flexigrip 
fittings. 

Proposed Form: Note.—Air brake pipe on AB brake 
equipment, broken at threaded portion of the flange fit- 
ting, may be repaired by the use of Wabcogrip or Flexigrip 
fittings (or other А. A. R. approved types) as correct re- 
pairs, charge to be based on material applied, plus labor 
for connections made and cap screws R. &.R. or К. 

Reason: To clarify intent as to labor charge applicable. 


Rule 101 

Recommend that an item be included in Rule 101 cover- 
ing labor and material charge for A. A. R. alternate standard 
and А. A. К. approved equivalent draft-key retainers. 

Reason: To simplify billing. 

Rule 101 — items 132 — 132-E, Incl. 

Recommend that allowances (new, secondhand and aver- 
age credit) covering Type-D coupler parts, now specified in 
Items 132-132-E of Rule 101, be re-studied to determine if 
they are, at the present time, equitable. 

Reason: As new parts for Type-D couplers have not 
been manufactured for a number of years, and as the service 
value of such parts, whether secondhand or reclaimed is con- 
siderably less than at the time these allowances were placed 
in the rules, and as very few, if any, Type-D coupler parts 
are reclaimed at the present time, it is felt that the allow- 
ances now specified in these items for secondhand, reclaimed 
and average credit, should be confined to scrap value. 


Rule 107 — Item 138-A 

Recommend Item 138-A be modified as follows: 

Proposed Form: Spring plank, in trucks with cast-steel 
truck sides having integral journal boxes: R. & R. or R., of 
truck springs and shims, in connection with exchange of 
one or two pairs of wheels, or truck sjdes, or bolsters, in 
same truck. 

Reason: All references in Rule 107 to combination charges 
in which wheels were involved in trucks having other than 
truck sides with integral journal boxes were eliminated in 
the revision of Rule 107 per P. C. Docket 2039, therefore, 
this Item should be corrected by elimination of the word, 
not. 

Rule 112 — Sec. A 


In view of recent increases in labor rates, suggest allow- 
ances specified in the following paragraphs covering cars 


damaged in unfair usage be revised to provide an equitable 


allowance for each of the various operations. 
Par. 1—(b) (3)—Allowance for unloading car sent home 


loaded on another car. 

Par. 1—(c) (3)—Allowance chargeable versus car owner 
for temporary or partial repairs on car returned home on 
its own wheels, at request of car owner. 

Par. l—(c) (4)—Allowance for loading car, when owner 
retires car, returned home loaded on another car at his 


request. . 
Par. 1—(d) —Allowance for dismantling car. 


Rule 120 — Par. (c), (e) & (f) 

Recommend repair limits for labor on car body, now 
specified in Par. (c), for various types of cars and allow- 
ances for repairs authorized as specified in Par. (e) and (f) 
be revised upward, to compensate for increase in labor 
rates. 

Reason: To provide equitable allowances for repair limits 


оп cars requiring general or extensive repairs due to 


owner's defects. 


P.C. Rule 7 — Sec. (j) 

Recommend a new paragraph, numbered (j) (2), be 
added to Sec. (j) to' permit cleaning of passenger car 
brakes 30 days prior to expiration date whether or not 
car requires other repairs. 

Proposed Form: (j) (2) When stenciling indicates brakes 
are due for cleaning within 30 days, brakes may be 
cleaned regardless of whether or not car requires other 
repairs. 

Reason: To harmonize with Freight Car Rule 60, and to 
avoid rejection and setting out of loaded cars enroute 


due to old air date. 


P.C. Rule 19 

Recommend that this rule be clarified definitely to estab- 
lish what is considered a passenger type truck. The Allied 
Full-Cushion trucks, which some consider as passenger 
trucks, are used under both freight and passenger cars. 

Recommend also that the A. A. R. definition of pas- 
senger-train cars be inserted in this rule. 

Reason: To clarify intent with respect to proper billing 


charges for freight and passenger type trucks. 


P.C. Rule 22 — Item 41-A — Note 1 

Proposed Form: Note 1.—Where connector is repaired on 
or at car, charge shall be based on actual cost of material 
applied (excluding coupler head), plus labor at actual time, 
but not to exceed 25 per cent of net charge for renewal, 
When metallic connector removed has defective coupler head 
gasket only, charge should be confined to Item 41 or 41.A. 
Billing repair cards must show for connectors, both ap- 
plied and removed, the size, manufacturers name, and 
whether insulated or non-insulated; also reason for removal. 

Reason: To clarify intent charge for repairs to connector 
performed on or at car, shall be on basis of actual labor and 
material expended, but not to exceed 25 per cent of net 
charge for renewal. 

The report was signed by R. W. Hollon (chairman), 
mechanical inspector, А. A. R. billing department, Chicago, 
Burlington & Quincy; Vice-Chairman R. W. Parker, super- 
intendent railway equipment, Tennessee Copper Corpora- 
tion; M. E. Fitzgerald, master car builder, Chicago & 
Eastern Illinois; C. W. Kimball, assistant supervisor car 
inspection, Southern; F. J. Larrisey, chief A. A. R. in- 
spector, Erie; Frank McElroy, assistant to vice-president, 
Union Tank Car Company; J. J. Sheehan, supervisor car 
repair bills, Missouri Pacific; F. Peronto, assistant secre- 
tary, mechanical division, A. A. R.; C. R. Wiegmann, Buper- 
intendent, St. Louis Interchange Bureau; H. Belond, A. A. £ 
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inspector, Chicago, Milwaukee, St. Paul & Pacific; J. E. 
Walsh, superintendent, St. Louis Refrigerator Car Com- 
pany; А. N. Campbell, mechanical engineer, car depart- 
ment, Canadian National. 


Discussion 


At the conclusion of this report, Chairman Hollon brought 
up the subject of drooping couplers and K. H. Carpenter, 
superintendent car department, D. L. & W., stated that, in 
heavy pusher service, especially on rainy or wet days, that 


{n attempting to analyze 
the responsibilities of car de- 
partment supervision, we must 
first consider the responsibi- 
bility of the car department 
as a whole in the operation of 
the railroad, which is pri- 
marily to build, inspect, main- 
tain and repair all cars— 
passenger, freight and work 
equipment, in a safe and 
suitable condition for serv- 
ice. This sounds simple, but 
on the contrary is indeed a large assignment. It is responsible 
for the condition and safety of all car equipment required 
and furnished for all types of lading, the traveling public 
and many employees. It is responsible for the inspection of 
all cars in interchange, for the inspection of lading on all 
open-top cars and the lading in many house cars. It is respon- 
sible for clearing tracks in case of derailments or wrecks as 
quickly and safely as possible with the minimum of damage 
to equipment and lading. 

А car department supervisor is therefore charged with great 
responsibility. He is responsible for getting out production. 
He is responsible for the safety, health and physical condi- 
tion of his subordinates. He is responsible for the develop- 
ment of morale or proper mental attitude in his subordinate 
group. He is responsible for cooperating with management, 
fellow supervisors and his own subordinates. He is respon- 
sible for training and developing his subordinates. He is 
responsible for keeping records and making reports. 

In order to fulfill the above requirements, he must in- 
struct, explain, interpret and enforce various rules, orders 
and requirements necessary for the proper operation in his 
department, do it intelligently and in unbiased manner. 


R. E. Baker, 
Chairman 


Four Groups of Car Supervisors 


Car department supervisors, because of the varied respon- 
sibility, can be segregated into four groups: Those in charge 
of shops; those in charge of light repair tracks (rip tracks) ; 
those in charge of train-yard inspection and lubrication and 
top supervision in charge of the entire department. 

The shop supervisor's concern is concentrated on high 
productivity and good workmanship, performed safely, at a 
minimum cost. To accomplish this, he must obtain and main- 
tain good labor-management relations. He must know in 
advance the repair programs anticipated and adopted in 
advance a definite plan for this operation. This requires 
physical check of facilities, machinery and shop layout to 
detect and overcome any and all barriers. It requires close 
relations with all subordinates to know that the definite plan 
is understood. It requires close relations with the stores 
department to know that the required materials are avail- 
able. It requires constant check of each operation to detect 
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road has been plagued with break-in-twos due to couplers 
swiveling in a vertical plane and disconnecting. He said 
that a high coupler which droops with wear at the keyway 
can raise 8 in. under heavy train shocks. 

John McMullen, retired consultant, Erie, described a pro- 
posed slight alteration in interior design of the coupler 
yoke to keep the coupler in alinement and take wear off 
carrier iron. As this matter is now before the A.A.R. car 
construction committee, no action was taken by the C.D.O.A. 

(The report was accepted and referred to the A.A.R.) 


Report on Car Department Supervision 


and correct any and all conditions retarding progress. It 
requires alertness to discover and apply new mechanical de- 
vices and techniques to secure greater efficiency of produc- 
tion. Responsibility for these requirements rest with the 
shop supervisor who, in carrying them out, must not over- 
look cost. He must have a practical understanding of man- 
aging cost and know how to manage the cost under his 
control. 

The light-repair-track supervisor has the same responsi- 
bility with respect to production, good labor-management 
relations, safety, stores department relations and cost but, 
in place of a definite building or rebuilding program, he is 
confronted with the operation of light repairs. He is re- 
sponsible for the safe maintenance of equipment in service, 
for the necessary repairs required to keep it in service. He 
must have close and friendly relations with operating de- 
partment supervision to provide necessary switching, to 
furnish information as to outstanding bad order cars, their 
status as to lading importance, and whether perishable or 
slow freight. He must know at all times the exact number 
of bad order cars on hand, not only on the repair track 
but in the yards, and the nature of defects. He must plan 
the operation of the repair track so that daily production 
holds to a minimum the number of bad order cars on hand. 

The supervisor in charge of train-yard inspection and 
lubrication is responsible for the performance of the car 
inspectors and oilers, the men who decide whether or not 
the equipment is safe for service. He must be familiar with 
the operating department rules. He must be in close con- 
tact with the operating department and render service satis- 
factory to that department. He has a definite responsibility 
in the education of inspectors and oilers in respect to 
acquiring good judgment, the lack of which may or could 
result in disaster. 

Top supervision in the car department is responsible for 
the coordination of all men in the department to see that 
proper instructions are isuued to subordinates; repair pro- 
grams are laid out; men are trained for advance positions; 
train delays are studied and corrective action in соп- 
nection therewith. 

The A.A.R. interchange rules, loading rules, air brake 
and safety appliance rules contain the fundamentals of car 
department work ant in part or as a whole govern its vari- 
ous operations. Car department supervisors, in order to 
carry out their responsibilities, must have a thorough knowl- 
edge of all of these rules and requirements, and, in addition. 
a sense of good judgment, practical knowledge of work to 
be performed, and good understanding of human nature. 
(The report here included numerous practical suggestions 
regarding safety work and labor relations.—Editor.) 


Public Relations 


All supervisors have a definite responsibility in public re- 
lations. The human contacts that supervisors make day to 


on 


_ a 


day, both on and off the job, present an opportunity to 
develop good public relations. Their contacts with the vari- 
ous shippers within their respective territories, the contacts 
at public gatherings, clubs and social affairs afford the op- 
portunity to sell railroad service. It should be remembered 
that railroads have only two things for sale—namely, service 
and scrap. A supervisor should always speak well of his 
railroad, should do so with enthusiasm, never hesitate to 
defend it, tell of its good labor relations with employees, its 
service, its new equipment and fast trains. In other words, 
be a salesman, and to be a good salesman one must be 
courteous. The supervisor should stress the importance of 
this feature with all of his employees so that they too will 
become salesmen, will realize that their security as railroad 
employees depends upon the traveling public and the shippers. 

The report was signed by R. E. Baker (chairman), assist- 
ant general manager, Boston & Maine; K. H. Carpenter, 
superintendent, car department, Delaware, Lackawanna & 
Western; A. H. Keys, superintendent, car department, Balti- 


The failure of air-condi- 
tion equipment causes more 
unfavorable comment than 
that of any other equipment 
on trains. It is hard to un- 
derstand human nature. Per- 
sons can work and live in 
buildings that are not air-con- 
ditioned for 300 or more 
days out of a year and never 
make any comment. However, 
let them take a trip on a train 
once a year, and ride either 
in a non-air-conditioning car, or in one that has an air- 
conditioning failure, and they are complaining continuously 
to train personnel, and to general officers, who realizing 
what these complaints can do to business, are continuously 
insisting оп better maintenance of air-condition equipment. 

A year ago this committee pointed out that in order to 
combat air-conditioning failures, all railroads had set up 
instructions for maintenance and calling for certain work 
to be done daily, monthly, annually, etc. While this work 
would vary in detail, in general it would be about the 
same for electro-mechanical, Pullman-mechanical, steam-jet 
and engine-powered systems. 

It was also pointed out that mechanics servicing the equip- 
ment and making the inspections, play an important part in 
the over-all results obtained. Supervision must be on the 
alert to note positively that all service operations are 
being performed, and that, in case of failure, each indi- 
vidual case be followed through to a conclusion so there 
will be no repetition of this type of failure. There have 
been too many cases where air-conditioning failures have 
been perpetuated, two, three or four days in succession 
before the cause was corrected. In many cases, this cor- 
rection has been made only after the matter had been 
brought to the attention of someone in the higher super- 
visory ranks, : 

Daily and periodic inspections play an important part 
for a number of reasons. The inspector must be familiar 
with all the details of the equipment involved. He must 
know what tests to make and be able to determine just 
what work will be required at the terminal, previous to 
dispatchment. 


C. S. Albright, 
Chairman 


7 


more & Ohio; H. S. Keppelman, superintendent, car depart- 


Ч 3 : tof 
ding; J. E. Slaven, assistant superintenden 
Аре W. E. Symons, 


safety, Chicago, Burlington & Quincy; 

superintendent car maintenance, New York, New Haven & 
Hartford; E. W. Gebhardt, assistant superintendent car de- 
partment, Chicago & North Western; R. G. Setzekorn, 
mechanical superintendent, American Refrigerator Transit 
Company; R. D. Bryan, mechanical assistant, A. T. & S. F. 


Discussion 

The concensus was that this report reflects painstaking 
work by the committee and conveys a message well worth 
taking home. One fact brought out was that the car fore- 
man at a small repair point is often like a friend or father 
to carmen employed there and the result is about three 
times more efficiency than is usually found at larger shops. 
This same spirit should be carried into large car shops to 


the fullest extent practicable. 
(The report was accepted.) 


Report On Air-Conditioning Equipment 


The men performing a.c. inspection and maintenance 
need definite instructions, education and experience to do an 
А-1 job. The fundamental requirement is education of the 
men performing the various duties involved. Some system 
of education must be set up. In setting up such a system 
it should be kept in mind that not every man working on 
car electrical and air-conditioning equipment is willing to 
spend his time to improve his ability through home study. 
The problem here is no different than it is in public schools, 
as far as personalities are concerned. Some are eager to 
get all the information possible, others are passively inter- 
ested, and still others are not interested at all, if it takes 
any effort. Each railroad must determine just what method 
of education will be required. 

There are several methods by which an educational pro- 
gram can be handled, and every railroad should develop 
this program along lines most suitable to its particular 
needs. In some cases this can best be accomplished by 
use of an instruction car. Another method would be to 
hold classes at maintenance points where it would be 
possible to leave classes and go to a car in the yard for 
inspection of actual equipment. Manuals, drawings and 
various types of literature on changes in practice should 
immediately be made available to the maintenance forces so 
that service men would be kept up to date on equipment at 
all times. 

After we have educated the man, we must have the yard 
facilities with which he can do the work. These play an 
equally important part in the maintenance of air-condition- 
ing and refrigeration equipment. 

Considering the larger maintenance points, terminals where 
50 or more cars are dispatched every 24 hours need more 
facilities than those dispatching fewer cars. The larger the 
number of cars dispatched within a short period of time, 
the better the facilities must be. Lack of proper facilities 
results in too many lost man hours. This may easily run as 
much as 20 per cent, even higher. 

Опе of the most essential requirements is a yard which 
will permit an entire train to be assembled and lined ир as 
early as possible and as far ahead of departure as possible. 
Once lined up, the train should not be moved so that main- 
tenance forces may safely perform all the inspections and 
repairs necessary whether in or under the car. This should 
be accomplished by a blue flag at each end of the train to 
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insure safety for the men who are making inspections and 
repairs. There should be a regularly assigned track for bad 
order cars that require heavy repairs. Cars on this track 
should be moved only after cars are repaired or released by 
the maintenance forces. 

The platforms and crosswalks should be wide enough to 
permit industrial trucks free and unobstructed passage, not 
only for servicing cars, but for the transportation of all 
maintenance parts which do not require a drop table to 
apply. On the platform, approximately every 80 or 85 ft., 
there should be a 220-volt 3-phase 60-cycle receptacle for 
testing and inspecting electro-mechanical-equipped cars and 
cars with motor generators. This receptacle can also be 
used to charge car batteries from portable motor-generator 
sets. Stores facilities should be at a location which will 
reduce travel for materials to a minimum. 

One of the most important facilities required is a drop 
pit for removing heavy equipment such as motor generators, 
as well as wheels. Along with this should be an inspection 
pit for the under car inspection if necessary. 

One or more small industrial trucks of a type which can 
carry up to 1000 Ib. for equipment with grease materials and 
guns for periodical greasing should be provided, also one 
for fillers and one for other small parts used in repairs 
so that repairs can be made without waste of time. Fork- 
lift, platform-lift or other types of trucks will assist the 
maintenance forces. 

This report was signed by C. S. Albright (Chairman), 
supervisor, electrical appliances, New York Central; G. A. 
Shaffner, general supervisor, air conditioning, Chicago & 
North Western; J. A. Fitzpatrick, air-conditioning supervisor, 
Baltimore & Ohio; R. F. Dougherty, general electric and air- 
conditioning inspector, Union Pacific; W. A. Woodworth, 


In the study of the rules, 
many changes could be rec- 
ommended which in the opin- 
ion of the committee would 
tend toward better and safer 
loading. However, there is 
much to be accomplished 
under the present rules by 
promoting a clearer under- 
standing of the rules as they 
now exist, both by the ship- 
pers and the carriers. With 
this thought in mind, we hesi- 
tate at this time to present a large number of recommenda- 
tions calling for changes that would increase the cost 
of the loading and blocking. 

It was the opinion of the committee that the carriers’ 
operating departments should be requested to cooperate in 
the proper handling of loads to insure safe handling to 
destination. Entirely too many open-top loads are dis- 
arranged due to rough handling both in yards and in trains. 
Such disarrangement not only causes delay to the ship- 
ment, but results in unusual expense to the carriers trans- 
ferring or adjusting loads. 

With reference to the specific loading, it has been noted 
that a decided improvement has been made in the number 
of loads of lumber that have become disarranged from one 
cause or another which tends to indicate that the recom- 
mended method of securing loads of lumber is adequate 
under normal conditions. However, we still experience an 
excessive number of disarranged car loads of small-size 


J. Krupka, 
Chairman 
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general inspector, air conditioning and car lighting, South- 
ern Pacific; H. J. Dawson, traveling electrical inspector, 
Illinois Central; M. L. Edgren, development engineer, Pull- 
man Company; J. J. Doherty, air conditioning and electrical 
foreman, Chicago, Milwaukee, St. Paul & Pacific; T. J. 
Lehane, Vapor Heating Company, and K. T. Benninger, 
general electric supervisor, Chicago & Eastern Illinois. 


Discussion 


In discussing this report, several members mentioned the 
interdependence of electrical supervisors and their respec- 
tive car foremen. Further instruction of maintenance men 
was urged and this presents quite a problem, as many of 
them appear more or less indifferent and unwilling to attend 
classes in instruction cars or elsewhere unless paid for their 
time. 

The importance of better qualified operating, as well as 
maintenance, forces on air-conditioning equipment is such 
that individual railroads are urged to appoint system men 
to spend their entire time in educational work on the line. 
One of their major duties will be to follow up all defects 
and failures, making sure that full information regarding 
causes and remedies is made available to men at outlying 
as well as major repair points. 

One car foreman said that hot boxes, wheels and air- 
conditioning are the three things causing most trouble in 
passenger car maintenance and the last is a big job. He 
recommended periodic inspection and attention at least twice 
a month, with both the car foreman and electrical foreman 
personally supervising the check-ups to make sure that a.c. 
equipment gets as much attention as wheels, trucks, draft 
gears and other major car parts. 

(The report was accepted.) 


Report on A.A.R. Loading Rules 


lumber. The principal difficulty in such cases is endwise 
shifting. 

Due to the hazard as a result of such shifting, the com- 
mittee recommended that loads of lumber of this type be 
placed in the head end of local trains with a speed limit 
not to exceed 30 m.p.h. It is also suggested that trains 
with loads of this type be stopped and inspection made 
ahead of every passenger train. If this is not considered 
feasible, then this type of lumber should not be loaded 
above car sides, preferably should be loaded in box cars 
However, it is expected that considerable opposition would 
be presented by shippers to the loading in this type of car. 

In the interest of simplifying the loading of open-top 
cars, attention is directed to a circular letter dated April 22. 
1948, by V. R. Hawthorne of the A. A. R. with reference to 
the application of hold-down clips on steel gondola cars. 
Compliance with this letter will not only simplify such load- 
ing, but will reduce the cost of loading and blocking this 
type of load and will reduce if not entirely eliminate the 
mutilation of gondola cars by burning holes in side and 
top chord angles. This practice causes much damage 
and weakens the structure of cars when resorted to. 


Proposed Changes In AAR Loading Rules 


Fig. 27: Covering loading of entirely creosoted and other 
poles. Recommend this figure and specification be deleted. 
Reason: Experience has proved that many of the side 
stakes, Item B, are failing in connection with endwise shift- 
spection Bureau. 
ing of load due to the use of tie wires, Item C, which extend 
through load and secure to side stakes. When load shifts 


the wires move with the load exerting sufficient pressure 
on the side stakes which are stationary in side stake pockets 
to break them. Figs. 27A and 27B which are similar in 
most respects to Fig. 27 except that they do not require 
use of cross tie wires through load. The committee feels that 
the provision of these figures and specifications is more 
suitable for this type of lading than Fig. 27. 

Ingot Molds: lt is recommended consideration be given 
to furnishing a figure and specification to cover the loading 
of this commodity which is not now covered by rules. 

Reason: Finding instances of ingot molds being loaded 
in cars promiscuously without the use of bracing and block- 
ing. The committee recommended that a new figure and 
specification be furnished to cover the loading of this com- 
modity or that the present Fig. 65 and its specification 
be revised to include the loading of ingot molds. 

Loading of Boats: The present rules do not contain any 
figures or specifications covering loading and securing boats 
and the committee recommended that consideration be 
given to the development of some figures and specifications. 

Reason: It has been found that loading and securing 
boats is not uniform insofar as blocking and securing is 
concerned. This results in shifting and damage to lading. 
The committee felt that some general specifications and fig- 
ures covering loading of this type would be of material as- 
sistance to both shipper and carrier. 

Fig. 95: Item F covering the securing of the top layer ot 
pipe with two high tension bands, one at each end, is con- 
sidered insufficient. Recommend that two additional bands, 
one at each end, or other means of securing be provided. 

Reason: There have been instances where band at one 
end failed and permitted the top layer of pipe to shift 
laterally and extend beyond the outside of the car. 

Selj Propelled Harvesters: lt is recommended that con- 
sideration be given to the development of a figure and 
specification to cover the loading of this commodity. 

Reason: Present rules do not contain any figure or speci- 
fication to govern loading of this type. Consequently this 
commodity is not being loaded in a uniform manner. As 
a result many shipments are found to be in a disarranged 
and damaged condition. To illustrate, we are quoting a 
letter written by a general car foreman along with photo- 
graphs submitted covering in detail the difficulty experienced 
with a shipment of this kind: 

*Am attaching hereto pictures of car loaded with self 
propelled agricultural implements. There are no special 
loading rules governing this machinery. There were three 
of these loaded on this car. 

*You will note from the illustrations that the front wheels 
of these machines are cocked in wheel blocks. This is 
due to the fact that the hold-down wires do not serve this 
purpose and it is my suggestion that the front wheel axle 
be secured to the car floor. These combines are wired with 
only No. 4 wire looped on each side of each machine. 
There is a chute for each machine, as illustrated which 
is secured to the machine chute on the end of the car. 
Should either of these wires fail, this chute which mea- 
sures 2 ft. by 9.ft. would fall off the car. 

“This car was on our repair track May 27 on account 
of two broken wires and the others loose. 

“The front wheel blocks are formed to the shape of the 
tires. 

*Am also suggesting an additional wrapping to secure 
the. chute." 

Loading Mounted Car Wheels: Many railroads have 
special cars to handle mounted car wheels, which do not 
require blocking as specified in Figs. 111 and 112. There 
are no figures or specifications now in loading rules in- 
dicating whether these cars are acceptable in interchange. 


Self-propelled harvester machine with front wheels 
cocked in blocks with hold-down wires too small and 
too loose—Vertical chute at right insecurely held 


Reason: Inasmuch as this type of car is being inter- 
changed under load in movement between carriers and wheel 
manufacturers the committee suggested that some figure 
and specification should be developed to cover. 

Fig. lll: Covers the loading of mounted car wheels 
eross-wise but no figure is included or mention made which 
would permit loading of mounted car wheels lengthwise 
in gondola cars. 

Reason: One of the railroads, through tests made, feels 
that lengthwise loading of mounted car wheels in gondola 
cars lessens the possibility of journal damage. The com- 
mittee suggested that consideration be given a figure and 
specifications to cover this type of loading. 

The report was signed by J. Krupka (Chairman), general 
car foreman, Chicago, Burlington & Quincy; H. L. Hewing, 
superintendent, Chicago Car Interchange Bureau; W. P. 
Elliott, general foreman, Terminal Railroad Association of 
St. Louis; W. A. Emerson, superintendent, car department, 
Elgin, Joliet & Eastern; J. F. Likarish, general car foreman, 
Great Northern; W. R. Hall, district supervisor car main- 
tenance, Chicago & North Western; T. S. Cheadle, chiet 
car inspector, Richmond, Fredericksburg & Potomac; W. G. 
Syverson, general car foreman, New Haven, and A. C. Ben- 
der, joint inspector, Cleveland Inspection Bureau. 


Discussion 


In connection with this report, slides were shown indi- 
cating undesirable loading conditions. Joe Marshall, retired 
representative, A.A.R. Freight Claim Division, suggested 
that these illustrations be reproduced in bulletin form and 
circulated to car men in the field so they can see conditions 
and devise corrective methods. He also pointed out that 
draft gears designed for earlier types of 40-ton cars give 
entirely inadequate protection in heavier cars moving at 
modern stepped-up speeds. 

Favorable comment was made of improved lumber load- 
ing in the Northwest where an "on-the-ground" committee 
collaborated with the West Coast Lumberman's Association. 

A question was raised regarding the holding power of 
nails in Great Lakes steel flooring and С. К. Andersen, 
superintendent car department, C. & N. W., said the nails 
have good holding power and will not pull out with any- 
thing less than a claw-bar. He also stated that movable 
clips on the bulb angles of gondola cars are the answer to 
burned holes for improved load securement. 

(The report was accepted and referred to the A.A.R.) 
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Locomotive Boiler Problems 


Association hears reports on subjects dealing with 
practical problems of boiler maintenance and design 


E. H. Gilley 
Vice-President 
(General boiler foreman, 
T. W.) 


d 


Tuc thirty-second annual meeting of the Boiler- 
makers Association was held at the Hotel Sherman, 
Chicago, September 19-22, with an attendance of 
258 members and guests. Reports, addresses and dis- 
cussion emphasized the role that boilermakers have 
played in the past in improving the steam locomo- 
tive and what they can do in the future to increase 
further the safety, reliability, performance and avail- 
ability of steam power. 

President Heidel opened the meeting by asserting 
that the day of the really efficient and economical 
use of steam power is yet to come, and that the pos- 
sibility of a national emergency cannot be entirely 
discounted, at which time all steam locomotives 
would possibly be used to capacity. He reminded 
members that the officers did not ask them to concur 
in all the findings and recommendations of the vari- 
ous committees, but that they did want constructive 
criticism, considered opinions, personal experiences 
and observations to augment committee reports. 

Following the presidents opening remarks the 
meeting was addressed by H. J. Burkley, superin- 
tendent motive power, Baltimore & Ohio, who called 
attention to the fact that America is the only country 
where associations or organizations of subordinates 
can‘hold such meetings as the one in progress, and 
assemble for general discussion on the improvement 
of motive power, the first line of defense of the na- 
tion. Mr. Burkley recalled some of the changes made 
in the past 50 years—how the link and pin gave 
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way to the automatic coupler, the steam jam to the 
air brakes, and the pump connected to the rear 
crank pin to the injector. Bolts and rivets were 
driven by hand throughout the entire boiler and 
firebox; arch tubes and brick arches, syphons and 
circulators were unheard of, and water treatment was 
unknown. Today these conditions no longer exist 
because boilermakers and supervisors have insisted 
that improved methods be developed. 

Secretary-treasurer Stiglmeier spoke on the rela- 
tionship of the master boilermaker to the federal 
locomotive inspectors. He continued by emphasiz- 
ing the difference between the building and main- 
tenance of a steam boiler and that of general mechan- 
ical construction. Machinery can have slight mechan- 
ical defects which would not necessarily be a poten- 
tial danger, and, in the event of a complete failure, 
would cause only inconvenience or delay. With the 
steam boiler, defects of material, workmanship or 
design can lead to disastrous explosions unless 
promptly discovered and properly corrected. The 
rates of progression of defects in boilers are, and 
will remain, unknown quantities. Many people are 
not conscious of the vast destructive powers contained 
in boilers and reservoirs and therefore little realize 
the dangers to which they would be exposed were it 
not for the watchfulness and zeal of boilermakers 
and federal inspectors. 

Economy of operation is again becoming the fore- 
most consideration in railroad boiler work. This 


problem can often be solved by making use of new 
devices and new methods. Increased quality of work 
can be obtained generally in addition to increased 
production by means of modern tools, machinery 
and methods. 

Mr. Stiglmeier's talk was followed by an address 
by Mr. E. P. Gangewere, assistant general manager, 
Reading, He discussed benefits to the railroads 
through having membership on committees and in 
discussions. He stated that the boilermaker craft 


‘would remain active for a long time from research 


work through which steam locomotives of high avail- 
ability, low initial cost and low maintenance expense 
can perform reliable service. He saw no reason why 
well informed boiler supervisors should not progress 
to high general supervisory positions on an equal 
basis with foremen of other crafts. He quoted fig- 
ures on the Reading showing the progress in the 
boilermakers' art, including an increase in miles per 
boiler failure from 166,070 in 1933 to 1,971,963 in 
1948. 
This year's meeting of boilermakers was addressed 
by the heads of government locomotive inspection 
bureaus of both United States and Canada. E. H. 
Davidson, director, Bureau of Locomotive Inspec- 
tion, I. C. C., paid tribute to many generations of 
boilermakers by emphasizing the recognized safe 
construction of the modern boiler. F. S. Hartle, as- 
sistant director of operations, Board of Transport 
Commissioners for Canada, said that the operating 
department of this organization is concerned with all 
problems associated with practical railroad opera- 
tion, from the design and maintenance of motive 
power and rolling stock and the investigation of ac- 
cidents through the approval of train schedules oper- 
ated in compliance with standard train rules. He 
spoke at length on locomotive boiler design and the 
effect on the reliability and safety of operation. 

The closing address of the meeting was delivered 


by D. E. Mumford, superintendent of safety, New 
York Central. He discussed the problems involved in 
teaching people to work safely and presented a 
breakdown of causes of accidents in boiler work on 
the New York Central for the period 1945-49. 


Election of Officers 

The following officers and board members were 
elected to serve for the coming year: President, E. H. 
Gilley, general boiler foreman, Grand Trunk West- 
ern; vice-president, R. W. Barrett, chief boiler in- 
spector, Central Region, Canadian National; secre- 
tary-treasurer, А. Е. Stiglmeier, general supervisor 
boilers and welding, New York Central System. 

Executive Board: Chairman, R. W. Barrett; sec- 
retary, Harry C. Haviland, supervisor boilers, New 
York Central. For one year: H. R. Barclay, general 
boiler inspector, Northern Pacific; F. R. Milligan, 
general boiler inspector, Canadian Pacific; Bernard 
С. Wollard, general boiler and welding foreman, 
Chicago & North Western. For two years: R. W. 
Barrett; Benjamin G. Kantner, general boiler in- 
spector and welding supervisor, Reading; R. A. 
Culbertson, general master boiler maker, Chesapeake 
District, Chesapeake & Ohio. For three years: W. H. 
Keiler, locomotive inspector, Interstate Commerce 
Commission; Harry C. Haviland; Floyd Seeley, as- 
sistant general boiler inspector, Union Pacific. 

Advisory Committee: Chairman, A. F. Stiglmeier, 
E. H. Gilley, and R. W. Barrett. 

Advisory Board: E. R. Battley, chief of motive 
power and car equipment, Canadian National; B. M. 
Brown, general superintendent motive power, South- 
ern Pacific; A. K. Galloway, general superintendent 
motive power and equipment, Baltimore & Ohio; 
F. K. Mitchell, manager-equipment, New York Cen- 
tral System, and H. H. Urbach, general superin- 
tendent motive power and machinery, Chicago, Bur- 


lington & Quincy. 


The Boiler Maker and Smoke Abatement 


Canadian Practice 


Canadian railways are now using the master mechanic 
type of front end, almost exclusively. After experimenting 
with a varied assortment of spark arresters, this type of 
front end is generally considered to be the most suitable and 
most efficient. It is generally used with a square mesh 
type of netting having 234 by 234 mesh to the inch, with 
the strands made of No. 10 B.W.G. The condemning limit 
of the mesh opening is 1%; in., and wire strands are con- 
demned when they thin to .065 in. The oblong type of net- 
ting with openings not more than 34; in. in width and % in. 
in length, made of warp No. 10, shute No. 9 B.W.G. is 
acceptable but not in general use. 

The design and construction of ashpans vary considerably. 
The pans have been greatly improved during recent years. 
This improvement in design has produced a much more 
efficient and fire-proof pan, easier to inspect and, for the 
most part, easier to maintain. Моге attention should be 
paid to the production of fool-proof dumping gear. and 


more efficient protection for reach-rod openings at rear of 
pan. Drafting arrangements on ashpans on Canadian loco- 
motives have improved considerably. 

In Canada, the federal laws require that pans and front 
ends be given a complete examination every seven days, and 
ashpans a pre-trip inspection. It is my opinion that if a 
thorough inspection is made of all fire protection appliances 
at the time a boiler is washed, and all parts reasonably cool 
any necessary repairs can be made at that time, and little 
or no trouble would be experienced with defective fire 
appliances between wash-outs. 

l have often noticed that maintenance staffs will care- 
fully examine dead plates for openings, and netting {ог 
wear, and then proceed to overlook spread netting strands. 

One of the most prolific causes of track fires is 
the improperly closed ashpan door, slide or damper. In 
many instances, where open, or partly open, ashpan doors 
have been found to have been responsible for causing lies. 
subsequent investigation has disclosed the fact that pan door, 
was tightly closed before the locomotive was turned out of 
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E enginehouse. The trouble is more often due to careless- 
ess, rd Ignorance, on the part of the asphit men at turn- 
around points, or engine crews who find it necessary to 


‘dump the -pan enroute, and it is here that the necessity for 


ап easy-opening, and tightly but easy closing pan door, is 
most readily demonstrated. 

The report was submitted by P. K. Ingle, district inspector, 
Board Transport Commissioners, Canada. 


Effect of Locomotive Design 


An item closely related to the subject of this paper, 
although entirely out of the hands of the boilermaker, is the 
type and quality of fuel used. Two railroads which approxi- 
mately parallel each other use heavy Mikado locomotives of 
approximately the same specifications. Railroad No. 1 oper- 
ated for the period of 1942-1948 without a single steam 
failure and only cleaned flues at the monthly inspection. 
This railroad had no coal mines on line and therefore was 
free to purchase coal where the best could be obtained. 
Their coal specifications called for a high B.t.u. screened 
coal minimum 2 in. lump which cost the railroad an average 
of 56 cents a ton more than run-of-mine. Railroad No. 2 
for the period of 1942-1948 averaged 10 to 15 per cent steam 
failures and were required to clean flues an average of 
three times between monthly inspections and used an 
average of 20 per cent more coal per gross ton mile than 
railroad No. 1. Railroad No. 2 was using an inferior grade 
of run-of-mine coal and was constantly being cited by the 
local authorities for smoke violations. 

In the induction of air into the firebox through the use of 
steam air jets it is fundamentally essential that the air be 
admitted as close to the fire bed as possible, in order that 
the air may be present at the point of distillation and 
thereby be accessible to the hydrocarbon molecule at the 
time it is evolved. Otherwise, the heat will break up the 
hydrocarbon molecules and the liberated carbon will form 
with the other carbon particles too large to be consumed 
in the short period of time available before being exhausted 
out the stack in the form of smoke. 

The Master Boiler Makers’ Association's responsibility in 
the field of smoke abatement evolves around the problem of 
proper design of the boiler with sufficient boiler and firebox 
capacity for complete combustion along with the installation 
of proper over-fire steam-air jets to create turbulence in 
the firebox and in the proper maintenance to keep the com- 
ponent parts of the boiler in condition for maximum 
efficiency. In addition to this, the association can, by 
working with the Fuel Association establish a goal of 
obtaining the best possible fuel for locomotive use. If 
this is not done and the smoke nuisance abated, the boiler- 
maker will be the one to lose out if the Diesel entirely 
supplants the steam locomotive. 

The railroads responsibility for causing fires has been 
grossly overstated. The largest fires that have plagued this 
country have originated miles from any railroad. Yet if a 
fire does originate within a mile of any railroad, the as- 
sumption is that it started from a spark from a locomo- 
tive. More fires are caused by carelessly tossed cigarettes 
from passing autos than from sparks from a locomotive. 

In the front end arrangement of modern locomotives, 
every precaution has been taken to prevent the expulsion 
of fire-producing sparks and is producing results when they 
are properly maintained. Ashpans are so designed to pre- 
vent the dropping of hot coals which would tend to start fires, 
and if they are properly maintained, no fires will be en- 
countered from this source. The primary cause of fires which 
are started from exhausted hot cinders, is the inferior grade 
of coal being used and the high degree of fine coal which 
permits the fine particles of fuel to be ignited in suspension 
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in the firebox and then exhausted out of the stack to the 
atmosphere never having come in contact with the fire bed, 
This again is out of the hands of the boilermaker and is 
the responsibility of the fuel association. 

If the front end is properly designed and maintained, the 
boiler and firebox maintained, the ashpan and grates prop- 
erly designed and maintained and the proper fuel pro 
vided so that the locomotive steams freely, the tendency 
to overcrowd the fire will not be present and it can be kept 
in condition for maximum efficiency, thereby eliminating the 
necessity for frequent stops for fire cleaning and the dump- 
ing of ashpans in places where ensuing fires can start. 

The report was submitted by Frank D. Heighley, district 
inspector, Interstate Commerce Commission. 


Eliminating Smoke at Terminals 


The Washington Terminal and all the railroads which 
operate in and out of Washington, have formed a smoke 
committee, which meets once a month. There are five rail- 
roads and the Washington Terminal Company represented 
on this committee. During the meetings if any violations 
have been received they are discussed and ways of pre 
venting such a violation again are discussed. 

All the foremen and gang foremen, inside and outside 
hostlers, fire knockers and fire builders, and any extra men 
who might fill any of these positions are educated to a point 
where, if they see any smoke being emitted from a smoke 
stack or even see a slight discoloration, they immediately 
go to that engine, find out the cause for the smoke or the 
discoloration and then correct it. 

The educational system used consists of three phases. 
First, the men are taught the proper ways of building and 
maintaining a fire. Second, notices are placed on all bulletin 
boards from time to time which calls to the attention of 
every man working in the shops the fact that it is his 
responsibility to help in eliminating smoke and fly-ash. 
Third, we have three special duty engineers, each working 
an eight hour shift, on duty during the 24-hour period each 
day. These men give their undivided attention to the 
elimination of smoke. They watch for smoke in the engine 
house territory, and when they observe it being made, in- 
struct the responsible individual in the proper way to do 
what they are doing without making smoke. А 

We use a portable smoke consumer on every locomotive 
when building the fire and have found that it will eliminate 
the smoke and cause about 95 per cent of the gases to be 
reburned. We build fires by first placing a layer of hw. 
volatile coal in the firebox approximately 4 in. deep. ma 
it slightly higher on both sides and at the door sheet, и 
then with a portable oil fire-lighter, we light the fire. Шү 
portable smoke consumer is kept on during tie 
process of building a fire. We have these smoke ho " 
placed between every other track for the pa me fa 
employees, so that they can be used on all the loco ve 
that come into the roundhouse with the fires рш : 
also, have these placed on the fire track and as soon pn 
air line is run to the ready track these smoke din pal 
will be placed at that point, so that the oe fact there 
use them when they are preparing their fires. п E 
is one railroad that has these smoke consumers P 
over its yards, fire track and enginehouse. consumer, tht 

Considering again this portable p t as air in 
question was asked if steam would i prd good j 
eliminating smoke. Steam, while it di eie ai 
eliminating smoke, was not as good as ат 
the best turbulence in burning gases If two were plac 
sumers might be used on the road. 
in the back head on each side of the 


ive for 
* locomotive 
an auxiliary air reservoir placed on the | 


purpose, about 80 per cent of the smoke would be cleared 
up on the road and entirely eliminated at stations. 

The report was submitted by J. J. Desmond, enginehouse 
foreman, Washington Terminal. 


Heat Loss Through Scale 


Any condition which will increase fuel consumption will 
adversely affect smoke abatement. Scale on water side of 
firebox sheets is an important factor as it causes consid- 
erable loss of heat. The table based on determinations 
made at the University of Illinois shows the approximate 
heat losses that may result if scale is allowed to accumulate. 

The blower also must be maintained in good condition, 
since it has a bearing on the consumption of fuel while a 
locomotive is in operation, particularly when drifting, as 
any rapid cooling of fire results in clinkers being formed, 
which in turn prevents air from passing through fire bed. 


Loss of Heat Through Scale Accumulations 


Thickness of Scale, In.: Loss of Heat, per cent: 


1/50 5.2 
1/32 8.3 
1/25 9.9 
1/20 11.2 
1/16 12.6 
1/1 14.3 
1/9 16.0 


The advent of large high 
pressure locomotive boilers 
was followed by an epidemic 
of cracked shells, side, door 
and flue sheets, stay and 
crown bolt leaks and broken 
bolts. The difficulties men- 
tioned above did not occur in 
smaller power with pressures 
in the 200-lb. range after 
good methods of water treat- 
ment had been inaugurated, 
regardless of the method used 
in washing the boiler or in the frequency of the washes. 

Larger locomotives hauling longer trains and the use of 
Diesel power have reduced the number of locomotives in 
service. The time between washes has been extended from 
once daily to once a month on many railroads. The net re- 
sult is that we do not have enough blowdowns to keep the 
hot water washout plant up to the required temperature 
without the addition of large quantities of live steam, a 
costly procedure. Any method that does not require large 
quantities of hot wash and fillup water is a distinct monetary 
saving. The cooldown method fulfills that requirement. 

While the rate of cooldown, or the time it takes to cool 
a boiler may be important, it is far more important that the 
reduction in temperature be evenly distributed. The tem- 
perature should be the same in every part of the boiler in- 
sofar as possible. Uneven cooling, such as we get with hot 
blowdowns, sets up stresses that eventually lead to trouble. 
The Canadian Pacific uses the following procedure: 

The locomotive arrived in the enginehouse with a pres- 
sure of 160 lb. and 1% in. of water in the glass. At 9:25 


H. R. Barclay, 
Chairman 


By proper use of the blower, formation of clinkers can be 
avoided and íree drafting is provided. 

Therefore the use of water treating chemicals is a factor 
in smoke abatement, since the accumulation of scale causes 
a loss of heat, which in turn results in increased consump- 
tion of fuel. 

The report was submitted by Dennis P. Vernon, boiler fore- 
man, Reading. 


Discussion 


A city air pollution control engineer from Milwaukee 
County said that city smoke abatement control may be 
superceded by county control, and that eventually by state 
control. This is logical to control smoke originating outside 
boundaries of small controlled areas. 

A. A. Raymond, New York Central, said that it is neces- 
sary to educate many people to eliminate smoke. Public 
demand necessitates smoke control regardless of cost. One 
industrial company spent $50,000 to eliminate smoke, a 
second, $100,000, and a third, $300,000. In cleaning fires 
much material is emitted from the stack if the blower is 
opened wide. А collector can be used to take the ash to 
the wet ash pit. Flues should be washed and not blown. 
Washing not only eliminates the spreading of much dirt but 
gives cleaner flues. If. the flues are plugged, it is some- 
times necessary to drill through with air first. It would 
be desirable to get rid of the air even for this purpose. To 
eliminate smoke in firing-up the main obstacle yet to be 
overcome is to educate the men as all roads now have air 
forks or other mechanical gadgets to reduce smoke. 


Hot Blow Down Versus Cool Down Washing 


a.m. the temperature was 320 deg. at the top check, 310 deg. 
at the top of the boiler dome flange, 290 deg. at the top 
of the wrapper sheet near the bell, and 260 deg. at the 
firebox side sheets. The injector was started at 9:30, and 
shut off at 9:36 with !5 glass of water and 75-lb. pressure. 
The steam heat valve was opened at 9:40 and all steam 
pressure released from boiler at 11:10. Temperature read- 
ings were then 240 deg., 280 deg., 270 deg., 210 deg. re- 
spectively at the four points previously mentioned. 

At 11:15 cold water with a line pressure of 60 lb. was 
started, maintaining one-half glass of water in the boiler 
until shut off at 12:47. At 12:50 washout plugs were pulled 
to release water from boiler. The boiler emptied and wash- 
ing was started at 1:05. Cooling time was 3 hours and 25 
minutes. Temperature readings at this time were 90, 201, 
235 and 140 deg. The temperature of the wash water was 
100 deg. 

Summary of the Canadian Pacific method of cooling boiler 
is as follows: Fill boiler with injector until it breaks, main- 
taining % glass of water by opening blowoff cock as re- 
quired. When injector breaks, blow off steam through the 
steam heat line. When all steam pressure is off the boiler, 
start cold water through the injector with the top checks 
and maintain one-half glass with one blowoff cock open. Con- 
tinue cold water until wrapper sheet is near temperature of 
washout water. 

Important as even cooling down is, beyond any doubt the 
most damaging effect of hot blowdowns is the formation of 
distinct layers of baked on sludge caused by the evaporation 
of boiler water and sludge adhering to the flues and sheets. 
While not as hard as raw water scale it has well known 
insulating properties. Large sheets with firebox temperatures 
as high as 2,700 deg. and evaporation rates up to 90,000 lb. 
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of water per hour just will not stand up even with thin 
layers of baked-on sludge. Certain types of treated water 
bake on more sludge than others. Waters with well coagu- 
lated sludge and low dissolved solids seem to leave less scale 
baked on the hot metal. The damaging effect of oil in 
boilers is reduced by precooling. The reason is that sludge 
acts to absorb oil and any sludge baking on the metal acts 
as a carrier for the oil which then carbonizes on the hot 
metal. Carbonized oil is one of the best insulators known 
up to the present time. 

The most frequent objection heard to precooling is that it 
takes too much time. But how many locomotives are tied 
up for patches and bolt replacement which should be in 
service? I have never heard that objection from railroads 
which are practising cooldown. Their locomotives are avail- 
able except for about six to eight hours once a month. If 
other practices are as they should be, washing once a month 
is sufficient. During the hour to one hour and forty-five 
minutes it takes to cool the boiler such work as cleaning 
or replacing the brick arch, cleaning the combustion cham- 
ber and sump, blowing out or washing the flues, front end 
inspection and repairs to front end appliances can be carried 
out under much better and cooler working conditions. There 
is an actual time saving considering all the work done. The 
actual time for washing is less as little more than a rinse 
is needed as long as no part of the boiler gets dry. That i« 
not the case with hot blowing. 

Another objection heard is that precooling did not dry 
up stay or crown bolt leaks. The primary cause of bolt 
leaks is overheating the sheets and overheating is generally 
due to scale on the water side. The scale can come from 
poor water treatment or baked-on sludge. The evidence is 
ample and conclusive that precooling stopped leaks, broken 
bolts and cracks when no other cause for them could be 
determined. Precooling has also failed to stop them when 
the sheets have been permanently distorted by repeated 
overheating and uneven cooling. 

Cooldown or precooling is not a cure all but it is an in- 
tegral part of good railroading. It is a valuable aid to good 
boiler maintenance:—if the water treatment is good enough 
to prevent scale; if continuous blow is used to maintain good 
boiler water so frequent washing is not demanded; if a 
good steam conditioner is used to prevent foaming and sub- 
sequent reports for water changes; and if the boiler is 
washed out only upon inspection with no intervening water 
changes. Е 

А circulation pump is not necessary but its use has many 

advantages. Draining a boiler with a circulation pump 
` permits removal of washout plugs in barrel of boiler much 
sooner. Maintenance crews have the advantage of working 
in a dry pit where inspection to running gear. auarterly 
draw bar tests, stoker repairs and others can be made while 
boiler is being washed. In the winter time it is almost im- 
possible to drain the boiler water into pits or sumps from 
the blowoff cock or plug holes without filling the house with 
steam and causing grievances, and unsafe working condi- 
tions. Draining the boiler rapidly with compressed air is 
effective but far too expensive. 

The Duluth, Missabi and Iron Range Railroad has used 
the cooldown for years. Their large Mallets were never 
washed any other way except during a short period when 
they were leased to other railroads. These powerful 2-8-8-4 
locomotives are among the largest ever built and are used 
for hauling ore from the mines to the ore docks. With good 
water treatment and cooldown I know of no repairs that 
have been made on these boilers except to comply with the 
1. C. C. rulings. 

Most railroads who give this matter any thought at all 
usually prescribe two hours or more as being required to 
reach operating pressure in order to heat the boiler uniformly 
and avoid too great expansion strains. Blower lines may be 
hushed down in certain cases to give only enough draft so 
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that the correct amount of time will be used in firing up. 

In certain very large boilers, steam jet circulating devices 
are required to insure that cold water can not stratify in 
the lower parts of the boiler at the same time when full 
pressure and temperature is reached in the top part of the 
boiler. Individual railroads should investigate such require- 
ments as the variation in type of fuel used, whether or not 
direct steaming is used, fire lighting equipment, and other 
such differences which make it difficult to make a recom- 
mendation except in very general terms. 

The committee was unanimously of the opinion that the 
cooldown method of boiler washing should be adopted gen- 
erally to improve boiler operation and thus reduce main- 
tenance costs and improve the reliability of operation of 
the steam locomotive. 

The members of the committee were H. R. Barclay (chair- 
man), general boiler inspector, Northern Pacific; Carl A. 
Harper (vice-chairman) general boiler inspector, Cleveland. 
Cincinnati, Chicago & St. Louis; F. E. Godwin, mechanical 
inspector, Canadian National; A. A. Edlund, assistant gen- 
eral boiler inspector, Chicago, Milwaukee, St. Paul & Pacific: 
A. F. Robersen, district boiler inspector, Great Northern: 
R. V. Lucas. service engineer, National Aluminate Corpora- 
tion, and V. A. McCoy, chief engineer, National Aluminate 
Corporation. 


Discussion 


After using the cool down method for over four years a 
240 lb. pressure 4-8-4 was black throughout. In a typical 
cool down procedure, the locomotive was brought in the 
house at 205 lb., and the boiler filled by the injector through 
the overhead check. This was started at 11:15 a.m., and by 
11:35 a.m. the boiler was filled above the water glass bv 
the injector. The injector continued for 25 minutes until 
the pressure was reduced to 25 lb. A circulating line was 
attached to the delivery line through the top check and a 
circulating pump used for 15 minutes, during which time the 
pressure was reduced to zero. The boiler was filled with 
120-deg. water from the washout plant. Seven minutes later 
the boiler was completely filled, and allowed to cool for 
five minutes. The boiler was then drained with a suction 
pump. When the water had receded out of sight of the glass. 
the boiler was inspected and washed over the flues and 
crown sheet. By the time this washing was completed the 
boiler was empty, and the flues and crown sheet had been 
washed. The total elapsed time for the pre-cooling and all 
washings took four and one-half hours. 

The Northern Pacific is going to the cool down procedure 
on industrial boilers. Some now go 90 days between wash- 
ings, while the newer ones go six months between washings. 
One boiler in an outside industry has not been washed since 
1943. Several members thought that the 30-day requirement 
for hoiler washing could be extended. 

The Canadian National has had no appreciable fire box 
trouble for 20 years. Whether this was due to the pre- 
cooling or to water treatment is not known as both were 
started at the same time. 

A member criticized some methods used in pre-cooling. 
When the water enters through a side check, cold water hits 
the side sheets. When put into the top check and taken out 
through the bottom blow-off cock, cold water also hits the 
side sheets. Both inlet and outlet valves are located on the 
top check; therefore the best practice is to let the water go 
both in and out through the top check. Following this prac- 
tice on one road has resulted in no trouble on locomotives 
up to 25 years old, which are those put in service since thi- 
procedure was adopted. 

The Bessemer & Lake Erie has followed the cool down 
system for less than two years but has much praise for it. 
Ten years ago pyrometer checks were made which showed 
considerable damage from rapid firing, but greater move- 
ment occurred in the cooling down process. 


The patching and renewal 
of firebox side sheets has 
been a major item in boiler 
maintenance for many years 
and has been a subject of in- 
tense research by the mem- 
bers of this association. The 
experience of the New York 
Central has not been mate- 
K. D. Relyea rially different from that en- 

countered on other roads. lt 

had been necessary to renew 

firebox side sheets at every 
shopping period and a large number of our locomotives have 
had to receive large patches between shoppings. 

In the years 1940 through 1944 we accepted delivery of 
115 new 4-8-2 locomotives, the majority of which were for 
combination freight and passenger service. One locomotive 
of this class, after accumulating approximately 28.000 miles 
of service since construction, developed wavy side sheets and 
leaking bolts. Several others required patches well under 
100,000 miles and practically all required new sheets at 
approximately 120,000 miles. 

Metallurgical examination of many sections of these failed 
sheets. usually revealed the same result—namely that the 
failure was due to fatigue cracks, particularly in the fire 


region. 
These side sheets were purchased by the A. A. R. M-115 


specifications for firebox steel. We went back to the original 
analysis of the steels, the inspection reports, water treat- 
ment, washout practices, the method of making the staybolt 
holes and cylinder and feedwater pump lubrication prac- 
tices, all in an effort to determine, if possible. wherein lay 
the answer to these failures. 

Three courses of action were decided upon: (1) The re- 
duction of the amount of oil to the boiler by the strict 
regulation of the mechanical lubricators and the removal of 
the feedwater pump exhaust from the heater to the 
atmosphere on five locomotives; (2) A trial application of 
alloy steel firebox side sheets, and (3) A trial application of 
à top boiler check and spray nozzle. 

It was felt that these three approaches to the problem 
would yield the answer as to whether it was oil deposits in 
the boiler, firebox steel or cold water entrance into the 
hoiler. 

The reduction of oil to the boiler gave some indication 
of improvement but was not the answer as patching and re- 
newing of side sheets continued. 

The application of alloy steel side sheets was made to 
alternate sides of 10 locomotives with the opposite sheet of 
standard A. A. R. M-115 steel. Four applications were made 
of manganese-vanadium to ASTM A-225.39T, Grade A, three 
carbon-molybdenum to ASTM A-204-42, Grade A, and three 
of Mayari К Bethloc steel. Three of the ten were also 
equipped with the top boiler check and spray nozzle to 
obtain comparison with side check performance. 

Three applications are still in service and are those 
equipped with the top check. The other seven alloy sheets, 
аз well as the companion M-115 sheets have all been 
removed due to cracks at the staybolt holes. Metallurgical 
*xamination of the sheets indicated the steel to be of good 
quality but again failure was due to fatigue. The minimum 
mileage was 83,000 miles and the maximum mileage 155,000 
miles. To date, the three top check locomotives have accu- 
mulated approximately 250,000 miles with all sheets in ex- 
cellent condition and no noticeable difference in perform- 
ance of the alloy sheets or the standard steel. It may be 


Advantages of Top Spray Boiler Checks 


By K. D. Relyea 


Test Department, New York Central 


when the sheets are finally renewed, we may find some advan- 
tage to the alloy steels. 

The object of the present applications was to positively 
assure that no relatively cold water could enter the boiler. 
It is characteristic for fireman to control the boiler pressure 
by the use of the feedwater pump and in cases when the 
locomotive is shut off quickly after heavy evaporation the 
pump is usually put on full. In the case of open type feed- 
water heaters this permits a large volume of cold water to 
enter the boiler at the time the firebox is at its greatest 
heat. As cold water will drop to the bottom and circulate 
along the hot side sheets there probably exists as much as 
200 deg. difference in the temperature between the top and 
bottom of the sheet. This situation causes continual changes 
in stress and leads directly to fatigue. 

With this thought in mind it was decided again to try 
a top boiler check application except this time a spray 
nozzle was incorporated to diffuse the water. The spray 
nozzle used was designed by the Worthington Pump and 
Machinery Company for use with their heater applications. 

The first application was made on January 13, 1944. The 
lecomotive was not selected but was one undergoing repairs 
at West Albany, N. Y., Shops. This particular locomotive 
was built in December, 1942, and had accumulated 138,000 
miles prior to this shopping. New side sheets of M-115 steel 
were applied at the same time the top check was applied. 
This locomotive was shopped again in June, 1945, and May, 
1947, under Class 4 repairs. The only firebox repairs neces- 
sary were a few scattered staybolt renewals. It was last 
shopped in June of this year, at which time it was necessary 
to apply quarter side sheets on both sides. (The usual size 
has been ™% sheets.) Тһе total mileage between firebox 
repairs was 485,416 miles. This may be exceptional but 
several later applications are fast approaching this record. 

Analysis of the boiler history of 65 locomotives of this 
class show a great improvement in firebox maintenance since 
application of the top check and spray nozzle. E. H. Heidel 
in his Study of Defects in High Pressure Boilers (Railway 
Mechanical Engineer, November, 1942, page 450) indicated 
six years of service for new sheets after application of top 
check and much of our data is bearing this out. 

Of the 65 records analyzed, nine locomotives have received 
side sheet repairs at the first shopping period of approxi- 
mately 140,000 miles after application of top check. Six of 
the nine are assigned to a specific territory of 200 miles and 
indications are that the cause of short life was due to faulty 
washout practice which was corrected upon discovery. 

The complete boiler history of a typical locomotive prior 
to the application of a top boiler check exemplifies the 
results of the top check application. 

Locomotive No. 3034, built January, 1941, had new side 
sheets in November, 1942, after 131,000 miles, new side 
sheets in July, 1944, after 100,000 miles, patches on both 
sides in February, 1945, after 39,000 miles, patched again 
in September, 1945, after an additional 26,000 miles, patched 
again in May, 1946, July, 1946 and January, 1947, each 
period being approximately 25,000 miles. The locomotive 
was finally shopped in January, 1947, when it was necessary 
to renew the sheets again. In a total of 366,000 miles with 
the use of side boiler checks the side sheets had been re- 
newed three times and patched five times. The locomotive 
has accumulated 112,000 miles since the application of the 
top check with no firebox repairs whatever. 
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Of this group of 65 locomotives, 31 have been through one 
shopping and five through two shoppings without side sheet 
repairs. Two have exceeded 400,000 miles, four have ex- 
ceeded 300,000 miles, 21 have exceeded 200,000 miles and 
28 have exceeded 100,000 miles. 

To date, we have applied top boiler checks and spray 
nozzles to approximately 500 locomotives. The same check 
has been used that was used for the side application and the 
spray nozzle has been welded to the steel ball ring. The 
nozzle assembly is fabricated at our shops in accordance 
with Worthington sketches. It has been necessary to re- 
locate the sand box on some classes in order to locate the 
check in proper relation to the outlet of the dry pipe. The 
check has been located in the first course on top center. 
Deflector plates are necessary to keep the water from spray- 
ing directly upon the dry pipe. 


As a large steam space is best adapted to top check 
applications some difficulty may be encountered in small 
boilers by the raising of water. 

We have encountered complaints of water carry-over on 
our Ј-1, 46-4 class and have installed baffles in order to 
reduce this tendency. The J-1 has 143 cu. ft. of steam space 
compared to 165 to 267 for other classes thereby making the 
condensation of steam more critical. In effect, a top check 
application makes it necessary for the locomotive to increase 
its rate of evaporation to compensate for the heat given 
up by the steam to the feedwater. Locomotives with ample 
steam space will not encounter such difficulty. 

The advantages of decreased firebox maintenance justi- 
fies the application of a top boiler check and spray nozzle 
to all classes of steam locomotives that are subject to re- 
peated failures of their side sheets. 


Modern Boiler and Firebox Steel 


In 1921 it was stated in this country that there has been 
little or no work done on which the rational mechanical treat- 
ment of elevated temperatures can be based. The effect of 
raising the temperatures on the properties of metal cannot 
as yet be stated in terms of any definite law; at present it 
is necessary to treat each class of materials separately. It 
is necessary then that technological tests of materials to 
be used in boilers be continued since the plates are not only 
used at elevated temperatures, but they are weakened by 
being perforated with rivet holes. 

The realization for the need of such studies improving 
boiler construction was well expressed by R. Baumann, a 
German research worker, as far back as 1922. The work 
reported on was completed in 1014. One of Baumann's 
points of summary bears repeating at this time. "On driv- 
ing a rivet the plates are stressed over an extensive area as 
far as the adjacent holes. Consequently, when multiple riv- 
eted joints are used the metal at each rivet hole is subjected 
to repeated stress reversals which as is known very mate- 
rially lowers the toughness of the plate. A further injury 
may result when the plates become warped as a result of 
high riveting pressures. On driving adjacent rivets, the plates 
are again forced together. This is also the case in caulking 
the seam, all of which results in stress reversals. It is 
evident that abusive handling of the plates is not permis- 
sible; such abusive handling may occur in fitting the 
plates, etc. Їп general it may be stated that careful work- 
manship, such as the removal of chips and burrs between 
plates, the production of properly shaped and properly 
seated rivet heads, proper care to make rivet holes register, 
etc., is essential to preserve the plates in good condition and 
to prevent, in so far as possible, overstrain of the material. 
Careful workmanship in this respect is of great importance 
in highly stressed joints, and especially those which, in 
service, are to be subjected to high temperatures and con- 
siderable temperature fluctuations." 

Workmanship in boiler construction and repair is of major 
import. In examinations of failed specimens of firebox and 
boiler steels during the past year, steels which represent 
failures on А. A. К. member roads throughout the country, 
improper workmanship seems to reflect itself more and 
more in boiler and fire box failures. It is a fortunate cir- 
cumstance that this factor, more than any other, is readily 
controllable when so recognized and properly evaluated. 

Special studies have been made of test ingots of various 
analysis to determine resistance to aging and blue brittle- 
ness. The test ingots of varied analysis were made in a 
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100-lb. induction-type furnace. From the top position of 
each ingot sufficient bar stock was forged for Jominy tests 
for hardening qualities. The balance of each ingot was then 
forged into 2 in. by 5 in. sheet bar stock and then rolled 
into 3 and % in. plate stock. 

Special steels were made to selected analysis for the pur- 
pose of determining the effects of additions of alloying spe- 
cial deoxidizers, other elements and of reduction in carbon 
and manganese content. Copper was added to three steels 
in amounts over .50 per cent because copper as a residual 
had been questioned and to determine what beneficial effects 
might arise from the use of copper as an alloying element. 

Phosphorus was added to five of the steels in amounts 
above .09 per cent to determine if there were any deleterious 
effects. Silicon was added to six of the steels in amounts 
varying from .25 per cent to .45 per cent. Beryllium was 
added in small amounts to two of the steels. The special 
deoxidizing agents in addition to aluminum were titanium, 
zirconium and columbium. 

The investigations showed blue brittleness associated with 
all the typical specification steels (A. A. R. and A. S. T. M.) 
firebox and boiler steels, carbon and alloy grade. 

In testing at elevated temperatures, plotting the curves, 
tensile, yield strength, elongation and reduction of area versus 
temperature, blue brittle tendencies are manifest by an 
increase in tensile and yield strength, a decrease of ductility 
(elongation, reduction of area) at critical temperatures 400 
deg. to 600 deg. F. 

The rate of precipitation of carbides, nitrides or possible 
oxides at slip planes during straining increases with the 
increase of testing or operating temperature. 

The phenomenon of aging of firebox and boiler steels 
appears to be closely associated with that of temper brittle- 
ness. A tensile test through the blue brittle range is the 
quickest way found to date of distinguishing between a non- 
aging and an aging steel. These steels in addition to being 
predicted as aging steels are also susceptible to blue 
brittleness. 

On steels removed from service at room temperature tests, 
aging is manifested by an increase in ultimate and yield 
strength and loss of ductility when compared with the original 
physical tests or tests of unused new materials. 

Analysis of failed materials during the past few years has 
been made for the purpose of determining the effect of 
residual elements in the steel. The residual elements may be 
defined as those elements occurring in the finished products 
which are not deliberately added, but are picked up from 


scrap or other sources. These elements have been present in 
firebox and boiler steels for many years as the analysis of 
some failed materials shows. 

This report was presented by a committee of which Ray 
McBrian, engineer of standards and research, Denver and 
Rio Grande Western, was chairman. 


Effect of Residual Stress 
In Boiler Failures 


There are several simple considerations of the physical 
properties of boiler steel, the understanding of which will 
lead to realization of what must be done to prevent failure. 

1.—Failure in this discussion is to be defined as the 
development of a crack or cracks in the steel of such a 
nature that disastrous consequences would result if the 
boiler remained in service. 

2.—Such cracks are formed and develop only in areas 
stressed in tension, and the crack is always at right angles 
to the direction of maximum tensile stress. This concept is 
of the utmost importance. 

3.—Stress to produce such cracks can be either residual, 
induced by service, or both. The effects of each class are 
additive. 

4.—Steel is not a homogeneous material, and its physical 
properties, over both large and small areas, vary with vary- 
ing directions. f 

5.—Steel is not a stable material, and strain or distortion 
in localized areas in conjunction with high temperature may 
produce added straining influences. 

6.—Intergranular corrosion will not start nor progress in 
areas subjected to compressive stress. 

7—Measurement of strain or deformation in one direc- 
tion only is not sufficient to define the stress condition, be- 
cause when steel is stretched in one direction, transverse 
dimensions shrink. The ratio between these perpendicular 
dimension changes is known as Poissons Ratio, which for 
steel is about 0.28. 

8.—Stresses in two or three directions at right angles to 
each other produce more disastrous consequences than simple 
one-directioned stress. In boiler construction and operation, 
we always find appreciable stress in at least two directions, 
and in some areas three. 

Residual stress may be thought of as a condition in 
solids such that, if а portion of the solid is carefully re- 
moved, the remaining portion changes shape or dimension. 
This fact offers a convenient means of determination of 
residual stress. Since the work piece must be of such a 
size that it contains innumerable grains or crystals of the 
material, each having directional properties and random 
orientation, the net directional components of all the 
stresses present are measured. The assumption that residual 
stresses are uniform throughout the piece, both as to direc- 
tion and magnitude, is not necessarily true, and will devi- 
ate more with increasing complexity of the geometry and 
working of the piece. 

There are several ways in which residual stresses are 
induced into a piece, but all of them include plastic de- 
formation of portions only of the piece. Obviously, if the 
entire piece has been plastically deformed, uniformly іп 
amount and direction, there can be no residual stress; but 
since steel is not homogeneous, micro residual stresses will 
be present in such amounts that the sum of all components 
equals zero in any direction. 

We are now concerned with methods of boiler fabrication 
which induce damaging residual stress, and means of ofi- 
setting their effects. In general there are two fabricating 
Steps which induce residual stress, cold rolling of the sheet, 
and machining it. If a strip of steel is bent slightly and 
released, it assumes its original shape. If bent more, it 


retains a partly bent shape, and residual stress of a value 
slightly below the yield point of the material is present, in 
the outer layers, Since the convex side of a boiler sheet is 
jn tension, cracking will proceed in the laps, other conditions 
suitable. The cure for this would be to shotblast the convex 
surface in the lap area to put it in compression. 

The other method of fabrication which induces residual 
stress is machining, including drilling, reaming and grind- 
ing. It is standard practice to ream rivet holes, but the 
reamers are never as sharp as they should be. Consequently, 
metal is pushed around instead of being cut off, leaving 
tensile stress, which again allows intergranular corrosion. 

Again the cure is compressive stressing, which can be 
done by shot blasting, or simpler, merely driving an over- 
sized pin through the finished hole. Recently a rotating 
heater has been developed for this purpose, where a hammer 
slightly smaller in diameter than the hole is driven at high 
rotative speed by an air gun with eccentric balance in the 
rotor. The machine is merely run through the hole, and 
the job finished in seconds. 

Grinding is probably the method of fabrication to which 
the least amount of thought has been given. Three damag- 
ing actions can take place. The cutting edges in a grinding 
wheel are merely tool points which are improperly shaped, 
for clean cutting. А coarse wheel digs furrows in the metal, 
pushing it at right angles to the direction of wheel travel. 
Here the residual stress is compression in the peaks and 
tension in the valleys. Since the valley is an effective stress 
raiser, any operating stress is multiplied by an appreciable 
factor. A dull, loaded wheel will push metal ahead of it, 
leaving residual tension and possibly torn metal. The third 
action is burning, which leaves damaged metal. The an- 
swer here is to be found in consultation with an expert on 
grinding, to find the proper wheel for the job, and in a 
high degree of training. Similarly, ground areas should be 
shot blasted, to put the surface in residual compression. 

Since these various damaging actions take place in almost 
any direction, and since the operating stresses are in vari- 
able direction, especially of riveted joints, the resulting 
stress pattern is truly complicated. Naturally, if induced 
residual stress, direction of stress raisers, and operating 
stress all line up in somewhat the same direction, the result 
is disastrous. 

The idea of shot blasting to produce residual compression 
was presented last year at this meeting so no new principle 
has been offered. However, there are some ramifications 
which should be emphasized. 

Some remarkable results have been obtained, particularly 
in the automotive industry by compressive stressing, and 
there have been some unexpected failures. A little thoughtful 
examination of the failures in most cases pointed out their 
cause. If a machine part or structure is loaded during oper- 
ation in compression, an induced residual compression may 
lead to such a high value that plastic deformation takes 
place. Then upon release of the load, a tension stress is 
formed, leading to failure. Consequently, shot blasting can- 
not be used indiscriminately to cure all evils. 

In all sections, if compression is induced at one point 
there must be a balancing tension formed at some other 
location, and especially in thin sections, the value may be 
high enough, coupled with operating stress, to cause failure. 
This is especially true in carburizing or nitriding thin sec- 
tions subject to bending stress. The failure in this case 
originate somewhat below the surface, always at the point 
of highest net tension with respect to the load carrying 
capacity of the material involved. 

The maximum benefit to be derived, in such parts as air- 
plane and automotive work where size is important, is found 
where, on long time testing, half the failures start at the 


- outer surface and half start below the surface. 


Of course, unexpected inclusions or other lack of ho- 
mogeneity in isolated parts upsets all calculations. 
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This discussion of automotive work has been given to 
emphasize the immense benefits which have been obtained, 
and predictions are, of course, that benefit can result in 
boiler practice. However, some investigation and thought 
must be applied so that unsound practice will not be in- 
stituted. 

The concept of pre-stressing to prevent failure is exceed- 
ingly simple, efficient and easy to apply. 

This part of the report was submitted by Walter Leaf. re- 
search technician, Denver & Rio Grande Western. 


Discussion 

In 1930 the Santa Fe put into service some nickel steel 
boilers with carbon steel rivets. To date there has been 
no trouble with these boilers. In 1938 more nickel steel 
boilers were put into service, this time using nickel steel 
rivets. Trouble occurred in less than two years. When 
the nickel steel rivets were replaced by carbon steel rivets, 
no more trouble was experienced with rivets. 


Staybolt Application 


[This group of reports comprising a general topic under the 
subject of staybolt application and maintenance was made 
up of four sections, as follows: (a) staybolt threading 
standards; (b) application of staybolts; (c) seal welding 
of staybolts, and (d) the maintenance of staybolts. The 
individual reports of the members of the committee are pre- 
sented under the above groupings.—Editor.] 


Unified British-Canadian-American 
Screw Threads 


The declaration of accord concerning the unification of 
screw threads signed by the various representatives of 
British, Canadian, and American government agencies. 
technical societies and industries is not in the nature of a 
contract. No railroad company or manufacturer is bound 
by it. A manufacturer of threaded parts, or of equipment 
containing such parts, may not choose to change over to the 
unified form of thread. This may or may not injure his 
business, depending upon the particular application of his 
product. Even if a manufacturer does change over to the 
unified thread, some of his customers may not take the 
product. This is apt to be so in cases of the higher classes 
of threaded products wherein the fits are closer. Threads 
pertaining to the application of staybolts may be considered 
as belonging in this grouping, and this may slow down or 
indefinitely postpone the changeover to the unified thread 
as far as the commercially operated railroads are concerned. 

In the process of unification, compromises have been made 
by all three of the countries which are signers of the accord. 
The major change in the U. S. standard form of threads, in 
converting to the unified form. consists of a rounding off of 
the truncated portion at the root of the external thread. The 
peak of the external thread is changed but little. The 
outside diameter, however, is slightly reduced so that it 
will not *score" into a Whitworth nut. 

The next in importance in the change-over from U. S. to 
Unified thread, is applicable to the lower numbered classes 
ot fit (1 and 2) only. This is the change in the “allowance” 
as distinguished from the “tolerance.” The allowance is the 
planned looseness of fit between the mating parts. The 
allowance is taken care of mainly in the external thread, 
i. e, in the bolt. 

In classes of fit numbered 3 or above, there is no "allow- 
ance," so this factor does not affect the threading of stay- 
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The Canadian Pacific has a number of alloy steel boilers 
built as far back as 1938, and these have not cracked. Some. 
built during the war, have cracked. 

C. N. Loeffler, Alco Products Division, American Loco- 
motive Company, said that the suitability of a material for 
locomotive boiler service includes such considerations as 
oxidation and corrosion resistance, tensile strength and 
fatigue strength. А wide range of oxidation resistance exists 
between the carbon and low alloy steels on one hand and 
the high alloys on the other. It is generally true however 
that strength considerations govern except in the case of 
non-pressure parts. Corrosion resistance is not too impor- 
tant a factor in selecting carbon or low alloy steel. but in 
itself is a serious problem and water treatment must be 
relied upon to minimize failures. Low chrome-moly steels 
are not recommended for welded boilers as their air harden- 
ing characteristics promote cracking. and preheat and post- 
heat treatment is required. Nickel steels and manganese- 
vanadium steels offer no difficulties to welding. 


and Maintenance 


bolts in the U. S. A., since this is being set up by the 
M. B. M. A. as a close 3 fit. 

In the Unified screw thread, the classes of fit are given 
numbers corresponding to the U. S. Standard numbers (Class 
l. 2, 3, etc.) but these numbers have the letters A or B 
added. A, refers to external thread forms; B, to internal 
thread. forms. 

In staybolt threading, the change-over to the new thread 
would therefore involve changing from Class 3 to Class ЗА. 
The tapping of sheets and KN nuts would come under 3B. 
In addition to the changes in form mentioned above, the 
tolerance of the staybolt thread will be increased by 
0.0004 in. From the point of view of making and assem- 
bling, this is an advantage, except that in some boiler shops 
the workmen are already making use of this extra leewav 
and in a few cases, even more. In line with what I have 
mentioned above concerning external thread tolerance. the 
internal threads in boiler sheets and in KN nuts will also have 
a greater advantage from the standpoint of manufacturing and 
assembling. as the tolerance for the 3B thread will be in- 
creased under the unified thread specification by 0.0017 in. 

The change-over would require that boiler shops and stay- 
holt makers buy new chasers and taps. This would mean an 
extra investment as it would be necessary to stock the old a« 
well as the new for some time to come. New gauges would 
have to be purchased. Some adjustable gauges could be 
reset for the new standard, but, here again both old and new 
would have to be carried. 

There should be no increase in cost of direct labor in 
making and applying staybolts with unified threads, but 
there might be an increase in the setting-up costs, in manu- 
facturing, on account of more frequent change-overs. 

The evidence is strong that government orders may soon 
come through with the unified thread specified and it mav 
not be very many months before all defense items ordered for 
the newer types of equipment, by the Army, Navy and Air 
Forces, will call for the unified thread. 

The urgency, in case of a threat of war, is not only on 
account of the advantage of interchangeability but also in 
the speeding up of the assembling of parts where high speed 
“wrenching” is applicable. 

A number of the manufacturers of threaded parts are 
already making plans for changing over to the unified 
thread standard. One manufacturer has estimated that 
his company would complete the change within two or three 


m 


years, when and if it becomes necessary. Another manu- 
facturer has stated that he is setting up a five-year change- 
over plan for his company with an "allowance" of two 
years more. - 

This report was submitted by Dr. G. R. Greenslade (chair- 
man), director of research, Flannery Bolt Company. : 


Application of Staybolts 

No standard specifications covering joint sealing compounds 
have been set up by the Mechanical Division of the Asso- 
ciation of American Railroads. The question is there- 
fore left to the judgment of each locomotive equipment 
manufacturer and operating company. 

A little extra thought to joint sealing problems will in- 
crease the efficiency of equipment, save hours of repair time 
and reduce the costs of replacement parts. In spite of im- 
provements in thread cutting tools and machinery, no two 
pipe joints, studs, or bolts are cut exactly alike. Male and 
female threads are cut with separate tools. An allowance or 
tolerance is established to secure a "perfect fit." When the 
pipe joint, stud or bolt is assembled, a jamming action 
results. The friction generates heat. If the temperature 
created is high enough, the metal parts tend to fuse. Galling 
and seizing may also take place. 

Many types of joint sealing compounds have been de- 
veloped for the purpose of sealing joints tight against leak. 
age. Among these are combinations of oils, grease, soaps. 
gums, clays, molasses, graphite, powdered zinc or powdered 
lead. If a compound eliminates leakage then it is a good 
joint sealing compound. 

To be an anti-seize compound also, the joint sealing com- 
peund must have additional properties. А compound which 
reduces the torque required to break out a pipe joint, stud 
or a staybolt is called an anti-seize compound. The torque 
required to disassemble should not be more than the torque 
required to assemble. 

When a locomotive is built it is known ahead of time that 
many pipe joints, studs, etc.. must be disassembled period- 
ically for cleaning or other service work. Some joints are 
considered “permanent” but even these mav be the subject 
of action by a man with a wrench at some future date. A 
proper joint sealing and anti-seize compound which will keep 
the joint sealed or the stud or staybolt tight while in 
service and which will allow the joint, stud or staybolt to be 
disassembled easily when desired is therefore of definite 
value. 

In putting in staybolts there is a tendency for the sheets 
either to expand or contract. Riveting is hard on a stay- 
bolt; it also has a tendency to fracture and dish the sheets 
Since they are loosely assembled by either wrenches or 
hammers. Not knowing the amount of power that is being 
used has a tendency to do two things,—dish the sheet and 
stretch the bolt. 

All staybolts or other threaded assemblies should be 
assembled with a torque wrench. Then if a suitable anti- 
seize joint compound has been used, all chances of stripping 
and fracturing would be eliminated as this type of lubricant 
would cause the metals to flow without fracture. In using 
any other type of lebricant it would have a tendency to 
pile up and gall. On hollow staybolts the staybolt should 
be inserted with a lead compound. Then the hole should be 
expanded with a tapered pin so that it would seal itself in 
the hole from the inside rather than to peen it from the 
outside. There are tools on the market by which the portion 
on the outside of the sheet could be rolled by the same tool 
which would have a tendency to make a nice, clean job and 
look a whole lot like a button. 

In inserting a flexible staybolt the application of a leaded 
compound in the ball and socket, including the copper 
gasket, would not only make a more flexible seal and allow 


freer movement of the bolt, but would help to eliminate 
fracture of the sheet. The use of the leaded compound vill 
eliminate corrosion and keep it free so it could be knocked 


out at any time easily. . 
This report was submitted by I. Н. Grancell, president. 


I. H. Grancell Company. 


Seal Welding of Staybolts 


Locomotive 834—4-8-4 type passenger carrying 300-lb. 
working pressure—was given a new pair of side sheets during 
Class 3 repairs April, 1946; all staybolts were seal welded 
before releasing for service. This locomotive was again 
shopped for Class 3 repairs March 1948 after making 
330,080 miles. No side sheet or bolt work was necessary. 
To this date Locomotive 834 has made approximately 230.000 
miles in the second term of flue mileage and side sheets 
are estimated to be good for an additional 100,000 miles. 
Previous performance: side sheet patches at 150 to 175,000 
miles and renewal of full side sheets at approximately 
300,000 miles. 

Locomotive 804, another 4-8-4, carrying same working 
pressure, received Class 2 repairs March 1947 at which time 
all staybolts and crown stays were seal welded. This loco- 
motive, shopped for Class 3 repairs January 1949, had made 
283,000 miles with no side sheet or staybolt work necessary. 
It has made to date 110,000 miles in its 2nd term flue 
mileage and fire box sheets and bolts are in good condition. 

The 3800 class 4-6-6-4 type locomotives referred to last 
year are both still in their first term of flue mileage having 
made approximately 200 to 225,000 miles and will require 
shopping in the near future. Fire box sheet renewals are 
not anticipated. However, staybolt performance has not 
been as satisfactory as in the passenger locomotives as it has 
been necessary to renew a few bolts from time to time be- 
cause welds broke away from the staybolt heads. Опе of 
these locomotives is equipped with iron bolts, the other with 
steel bolts and the performance has been approximately the 
same in both locomotives. However, we still consider the 
performance of staybolts in these two tests satisfactory as 
in spite of necessity of renewing a few bolts, there has been 
less leakage and no sheet work necessary. We contribute the 
defects which have developed to the fact that these large oil- 
burning freight locomotives are subject to severe service 
and terminal abuse. 

Bolts are applied from the outside where possible, set at 
not less than two full threads for heading, properly backed 
up with a 60-Ib. dolly bar and driven with standard tite stay- 
bolt driving snap with a 60-lb. or 80-lb. air hammer. 

Cleaning ends of bolts and sheets is very important, and 
we follow the practice of applying coat of whiting to sheets 
and bolts to absorb the oil. After the whiting dries, a steel 
buffing brush is used to remove the sediment and, where 
oil is drawn to the surface of the sheet while welding, it is 
burned off with acetylene torches. The fire side of all sheets 
are sand blasted before applying. 

Seal weld bolt heads with a !$-in. reverse polarity welding 
rod, starting the weld on the side bolts at the top center. 
welding down to bottom center, then clean starting and 
stopping ends of all flux and complete the welding from 
top downward. On the overhead bolts start the weld at any 
point and weld a continuous full circumference. 
| This report was submitted by Е. Е. Owens, general boiler 
inspector, Union Pacific. : 


The Results of Seal Welding 


When boilers with pressure ranging from 250 lb. to 300 
Ib. were put in service, leaking staybolts and cracked side 
sheets became quite a problem. and not only reduced the 
side, sheet mileage considerably, which was as low as 
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approximately 80,000 miles between renewals on a number 
of locomotives in certain territories, whereas in other 
parts mileage as high as 500,000 was not uncommon, but 
also the availability of the locomotive use was greatly 
reduced due to the fact that it was continually being held 
out of service to make necessary repairs to side sheets and 
staybolts. These defects would generally start after about 
30,000 miles service. 

In April, 1944, we decided to try seal welding of stay- 
bolts. Two Mikado locomotives, boiler pressure 275 lb., were 
put in the shop for right and left side sheet renewals and the 
solid staybolts were seal welded as in the drawing. Start- 
ing at the first row above the grates and extending upwards 
two-thirds of the height of the sheets, no flexible bolts were 
seal welded. Опе locomotive had staybolts seal welded on 
the right side, and staybolts on the left side were batted up 
in the usual manner; the other had seal welded bolts on 
the left side, and staybolts on the right side batted up in the 
usual manner. The locomotive with the seal welded bolts in 
the left side was shopped in April, 1949, and had accumu- 
lated 455,530 mi. since the application. No defects were 
found, no bolts have leaked and no cracks have developed 
in either side sheet during this mileage. The locomotive 
with seal welded bolts in the right side was shopped in 
April, 1949, with an accumulated mileage of 449,324 since 
the application. While we experienced no trouble with bolts 
leaking or cracks developing in the right or left side sheets 
during this mileage, inspection of the sheets at the shop 
disclosed that cracks were developing from the bolt holes 
on side sheet with the seal welded bolts and it was necessary 
to apply a fairly large patch to remove the defective area, 
while the side sheet with the bolts batted up in the usual 
manner was still in good condition and no repairs were 
required. 


METHOD OF WELDING STAYBOLTS 
TO FIREBOX SIDE SHEETS 


THE HEAD OF THE BOLT MUST BE FORMED AT 
THE OUTSIDE WRAPPER SHEET BEFORE SEAL 
WELDING. IN FORMING HEADS,BUCK UP 
INSIDE OF FIREBOX IN USUAL MANNER, THE 
BOLTS AND SIDE SHEETS SHOULD BE CLEANED 
FOR GOOD WELDING. START WELD FROM THE 
BOT TOM, WORKING UP BOTH SIDES. И 
PEEN WELD DEPOSIT LIGHTLY ТО SEAL PIN CRACKS DEVELOPED IN SHEET, FRONT 
ES. AND BACK OF STAYBOLT NEAR. WELD. 
SKETCH NO. | SKETCH NO. 2 


AREA OF (BOLT WITH $ T.T. HOLE, , 
AT ROOT OF THREAD E Е 
SHEAR AREA ОҒ HEAD» [Xr x,500 = зле 


QU El 
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| 
ШШ 


BUTTON-HEAD STAYBOLT -SKETCH NO.3 
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After these two locomotives had accumulated approximately 
100,000 miles we were satisfied with results obtained and 
decided to seal weld staybolts. 

In 1944 we built some 250-lb. Pacific type locomotives. 
The second one turned out had %-in. Monel staybolts in 
the left side and l.in. steel staybolts in the right side; both 
sides were seal welded. This engine was shopped in July, 
1946, with an accumulated mileage of 151,006. No defects 
were found and no leaks or cracks had occurred during 
this mileage. This locomotive was again shopped in Feb- 


. ruary, 1948, with an accumulated mileage since the applica- 


tion of welded bolts, of 272,015. While no leaks or cracks 
between bolts developed during this mileage, the inspection 
of the fire box at the shopping disclosed cracks developing 
in the right and left sheets following the edge of the weld 
front and back of the bolts and in a number of cases the 
crack had developed all around the bolt. Sketch No. 2 (see 
illustration) shows location of cracking. There was a 
definite indication that the crack started at the front and 
back of the bolt. This cracking covered a large area of 
both sheets, but more severe in the centre of the sheets. 
Both sheets had to be renewed, and l-in. steel bolts were 
applied and batted up in the usual manner. The finding 
of this condition caused us to discontinue seal welding of 
staybolts for the time being, until we see what develops in 
the other fireboxes that have seal welded bolts. 

We аге now experimenting with a 1-іп. button head stay- 
bolt in the side sheet on a Pacific-type locomotive with boiler 
pressure of 275 lb. This bolt has no threads for the fire- 
box sheet; it is threaded only for the outside or wrapper 
sheet and the button head is seal welded to the side sheet. 
Sketch No. 3 of the drawing shows the bolt design and the 
method of application. Forty-two of these bolts were 
applied in the center of the right side in the location where 
all the severe cracking and bolt leakage develops. 

Some time ago we made tests to determine the’ pull- 
through load value on parallel thread stays, tapered stays 
and button head stays in an overheated sheet. 

There was such a vast difference in the load of the 
button head bolt over the parallel threaded or tapered 
thread bolts that we decided to make a test of 1-іп. button 
head bolts. Tests were made in the following manner: no 
thread at the button head end, threads only in the outside 
end; seal weld some button heads and not seal weld the 
button head on others. The seal welded head failed at a 
maximum load of 7,350 lb. and the non-seal welded head 
failed at a maximum load of 6,710 lb. 

The result of this test and the general belief that the 
sharp edge of the thread in the sheet is where the cracks 
start from and that thread is a large contributor to the 
cracking of side sheets caused us to experiment with l-in. 
button head staybolts with no thread in the side sheet and 
seal weld the head. These bolts have now accumulated 
98,000 mi. and show no indication of leaks or cracks develop- 
ing in the sheet and the button heads show no indication of 
being overheated. 

We have been experimenting along the lines of the late 
Mr. Huston's idea (International Nickel Company) of re- 
ducing the size of staybolts to increase their flexibility. In 
1946, when we were building new Pacific type locomotives, 
pressure 250 lb., we applied 14g-in. dia. Molybdenum steel 
staybolts to ten of these boilers in the following manner: 
Five boilers have 154g-in. Molybdenum steel staybolts ap- 
plied to the right side sheet and our l-in. ordinary steel 
staybolts to the left side; five boilers have 1%46-іп. 
Molybdenum steel staybolts applied to the left side sheet 
and l-in. ordinary steel staybolts to the right side, for com- 
parison purposes. So far we have not found any broken 
bolts of either material in these boilers. 

This report was submitted by F. R. Milligan, general 
boiler inspector, Canadian Pacific. 


The Maintenance of Staybolts 


All heating surfaces should be thoroughly cleaned for 
scale and oil. We sand blast crown sheets on the water side 
and around crown bolt connections at the crown sheet, also 
down the radius of the crown as far as possible. This is 
accomplished by wet sand blasting which has, to date, proved 
a sound investment, especially on boilers that have a silica 
scale deposit on the heating surfaces of the crown sheet. 

Staybolts that show signs of leakage or pulling away from 
the. sheet are re-driven by the double hammer process; 
otherwise these are not touched. Boilers that receive heavy 
firebox repairs and are contaminated with oil are boiled 
out before leaving the main shops. At present, we are 
removing the tender tank oil skimmers in favor of a new 
type oil separator. Removing the oil from the exhaust steam 
as it leaves the cylinder in an atomized state will eliminate 
the plugging up of condensate pipe lines, and keep the 
copper tubes in the feed water bundle clean, which will 
increase the efficiency of the heater. 

Large power is being equipped with automatic continuous 
blowdown (surface). The blowdown discharge is taken 
{тот a few inches below the surface of the water adjacent 
to the dome. Comparative tests of boiler water taken from 
surface blowdowns and regular blowdown proved that the 
sample taken from the surface blowdown carried a dis- 
solved solid concentration of 5 to 10 per cent higher than 
the sample taken at the mud ring. This indicates that we are 
obtaining greater relative reduction in solids from the sur- 
face blowdown for the same volume of boiler water blown 
out. This surface blowdown working at the dome should 
help considerably in eliminating carry-over in the steam. 

All boilers are equipped with top checks and wye-type 
nozzles which divert the water away from the dry pipe and 
boiler shell plate, eliminating as much as possible feedwater 
coming in contact with the metal, When firebox side sheets 
are being renewed, staybolt holes in the wrapper sheet are 
gauged and if found to be 1l&.in. diameter, reduced by 
counter-sinking and welding the soles solid, then redrilling 
for l-in. staybolts. We have found that this method is more 
economical than renewing the outside wrapper side sheets. 
Care must be taken when tapping welded holes, as these 
holes invariably are a hardened metal and will destroy the 
best taps and staybolts will be hard to fit unless proper 
reaming is done before tapping ís commenced. 

Little research work has been done by us on seal welded 
staybolts on account of initial tests in 1945 proving unsatis- 
factory. Two boilers had right side sheet staybolts seal 
welded, but both left side sheets were standard application 
non-welded type. After 36 months’ service, seal welded bolts 
became defective on both boilers; non-welded side sheets 
are still in good condition after 48 months’ service. 

Two other boilers had staybolts seal welded in the right 
and left side sheets; the side sheets were in good condition 
on both after 44 months' service. On the above tests the 
staybolts were not hammered up on firebox side, only bucked 
up on the inside when driving bolts on the outside. The 
latter two locomotives showed a considerable improvement 
over the previous two applications. No further applications 
were made in 1947 or 1948. 

In view of the improved electrodes available on the market 
this year, in the E-6015 class, low hydrogen electrode with 
70,000-Ib. per sq. in. tensile with a much higher ductility, we 
attempted another application of seal welded staybolts to 
prove the merits of this new electrode. We have welded a 
righ-side application with E-6015 and left side sheet with the 
ordinary E-6010 class rod. On this application, we double- 
gunned all staybolts, inside and outside, and applied a 
hydro test to the boiler to insure tightness before the stay- 
bolts were seal welded. One-eighth inch electrode was 
used with the weld commencing at the bottom and up to the 


top center. It was recommended to peen this type of welding 
when completed to release any locked-up stresses and bond 
any porosity that existed in the weld. This application has 
only been in six months, there is no report. a 

Seal welding is not a positive means of eliminating stay- 
bolt leakage, but can only be effective to the extent of the 
accuracy in mating of the threads in the plate and staybolt. 
While we know this potential failure exists in all threaded 
applications, we should endeavor to eliminate this failure 
by advocating the development of the non-threaded fusion 
welded staybolt for locomotive fireboxes as the probable 
answer to this complex problem. 

Cooling down boilers is gaining in popularity. Hot wells 
should be of proper capacity to take care of heavy wash- 
out programs. One of the most important jobs in any engine- 
house is keeping boiler flues clean. А locomotive dis- 
patched with dirty flues is false economy. The same 
applies to leaky or defective superheater units. 

This report was submitted by F. E. Godwin, mechanical 


inspector, Canadian Pacific. 


Discussion 


One road that had difficulty with staybolts leaking in 1938 
applied some seal welded staybolts to a number of locomo- 
tives. After 400,000 miles none of the seal-welded bolts had 
developed leaks, but those that were not seal welded con- 
tinued to develop leaks. It was also recommended that the 
two-year removal requirement for flexible staybolt caps be 
extended to four years. Attention was called to the mem- 
bership of objections to welded staybolts having an end 
that projects into the firebox as this end is subject to 
damage from cinder cutting and high firebox temperatures. 

Seal welded staybolts performed better on the Santa Fe 
than others, but it was said that good water treatment was 
equally necessary with seal welding for good staybolt life. 

H. L. Miller, Republic Steel Corporation, said that the 
Miller-Grant staybolt is designed to prevent failure of the 
joint between the staybolt and the sheet with a minimum of 
metal. It gives mechanical support to the plate by the 
bevelled head, and the weld seals the joint between the head 
and the plate. The results of comparative fatigue tests 
between the Miller-Grant bolt and the threaded bolt could 
be influenced in favor of the threaded bolt by stresses which 
cause the bolt to work loose in the plate and prolong the 
bolt life. In the Miller-Grant bolt the stress is concentrated 
and the bolt is much more rigid in the plate. Elimination 
of broken bolts as such is а small factor compared to pre- 
venting bolt failures in the joint between the bolt and the 
plate which causes side sheets to fail. 

E. R. Hemberger, Baldwin Locomotive Works, discussed 
several things which affect the tightness and efficiency of 
threaded staybolt joints. The bolts must be applied at 90 
deg. to the firebox plate. Where the firebox expands more 
than the outside shell, the forward row of bolts when 
row must be aligned at less than 90 deg. to take up the 
expansion and to pull properly when expanded and under 
load. In drilling, holes must be kept small enough to allow 
full thread, and the reamer run through the outside and 
inside plates simultaneously to insure true alignment. High 
speed steel taps are superior to carbon taps as they last 
longer, do not wear down on the threads as quickly, and the 
threads do not get progressively worse as more holes are 
tapped. Baldwin has found that a refrigerant base oil 
mixed with paraffin is most satisfactory for a lubricant in 
staybolt tapping; it doesn't burn out or clog, and it adheres 
to the tap better than ordinary cutting oils. Optical Com- 
parators are the best way to check threads as they magnify 
the thread 50 times and permit checking simultaneously the 
outside diameter, root diameter, pitch and the fullness and 
shape of the thread. 
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Air Brake Association 
Holds Annual Meeting 


Papers describe latest approved maintenance practices 
and some recent developments in braking refinements 


R. G. Webb, 
President 
(Superintendent 


air 
brakes, C. M. St. P. G P) 


F. C. Wenk, 
Second Vice-Pres. 
(Superintendent air 
brakes, A. C. L.) 


C. E. Miller, 
First Vice-Pres. 
(Superintendent air 
brakes and steam heat, 
N. Y. C. System) 


L. Sillcox 
Sec.-Treas. 


L. A. Stanton, 
Third Vice-Pres. 
(General  air-brake in- 
structor, Crt. Nor.) 
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Tue forty-first annual meeting of the Air Brake As- 
sociation, and the third as a member of the Co- 
ordinated Railroad Mechanical Associations, was 
held at the Hotel Sherman, Chicago, September 19- 
22. President R. G. Webb opened the meeting with a 
brief welcoming address. He called the attention of 
the members to the fact that the papers prepared 
for presentation were the work of some of the best 
informed air brake men in the country and that 
it was the duty of every member to gather all the 
information available at the annual meeting. 

The opening session on Monday afternoon was 
devoted to maintaining air brake parts, and in it 
were presented papers on the shop maintenance of 
brake, control and feed valves. The second day the 
Air Brake Association listened, in joint session with 
the Railway Fuel and Traveling Engineers’ Associa- 
tion, to an address by L. K. Sillcox, first-vice-presi- 
dent, New York Air Brake Company. At this joint 
session, passenger train braking and freight train 
handling were also discussed. 

At Wednesday morning’s session reports were pre- 
sented on dynamic braking and the functions, op- 
eration and testing of some recent developments in 
air brake systems. The afternoon session on that 
day heard a report on practical methods for elim- 
inating moisture in Diesel locomotive air compressor 
cooling systems. A description of the brake flow indi- 
cator and why it is desirable was presented at the 
concluding session. 

Membership in the Air Brake Association con- 
tinued the steady growth which has characterized 
it since its revival in 1947 after a 10-year lapse. The 
total registration was 229 members and guests. 


Election of Officers 


The following officers and board members were 
elected to serve for the coming year: President, C. E. 
Miller, superintendent air brakes and steam heat. 
New York Central; vice-president, F. C. Wenk. super- 
intendent air brakes, Atlantic Coast Line: second 
vice-president, C. V. Miller, general supervisor air 
brakes, New York, Chicago & St. Louis; third vice- 
president, L. A. Stanton, general air-brake instructor. 
Great Northern; secretary-treasurer, L. Wilcox. 

Executive Committee: (for five years). K. E. 
Carey, general air-brake inspector. Eastern Region. 


Pennsylvania; R. F. Thomas, general air-brake in- 
spector, Canadian Pacific; D. R. Collins, superin- 
tendent air brakes, Denver & Rio Grande Western; 


A vital relationship exists 
between train control and the 
service which railway sys- 
tems can render, and this 
service is the measure of 
their value. Were motion not 
imparted to a train, it would 
necessitate no provision for 
control. To put a train into 
motion without adequate con- 
trol would be futile and haz- 
ardous—it would be better 
not to move the train at all. 

The trend toward lightweight in freight-car construction 
complicates this matter of control and renders the current 
standard AB single-capacity brake incapable of providing 
adequate braking forces throughout the range of car weight 
from empty to fully loaded condition. Not only is this true 
insofar as sufficient braking force for the single vehicle is 
concerned, but it is even more so when a series of cars 
are marshalled into a train. 


L. K. Sillcox 


Uniform Braking Ratios 


An empty-car brake, or single-capacity brake, is the one 
most generally employed in railway service at this time. 
It is one in which a constant braking force is used at all 
times or for all conditions of car loading and one for which 
the braking ratio is invariably based on the empty weight 
of the car. If we consider just what the range in braking 
ratio actually is when the car varies from its empty to its 
fully loaded weight, we may find a car weighing 40,000 Ib. 
empty and braked at 75 per cent of this weight with 50 Ib. 
brake-cylinder pressure being used as a braking.ratio basis. 
If the car is of 50 tons variety and is loaded to its axle 
capacity, 169,000 lb. the constant braking force, which 
was 75 per cent of 40,000 1Ь., becomes 

40,000 


x 0.75 — 0.18 
169,000 

or 18 per cent of 169,000 lb. Other things being equal, the 
retardation set up is proportionate to the braking ratio. lt 
is inevitable that cars braked only one-quarter as effectively 
as others should close up or pull away, as the case may be, 
according to their relative positions in the train; that is to 
say, it is inevitable that slack action should be intensified 
by such disparity of braking ratios. 

The relation of slid-flat wheels to the lack of uniform 
retardation is not generally appreciated as fully as it might 
be. Action and reaction are always equal and opposite. 
If this is only remembered, it will be easy to visualize the 
effect of the rail on the train when the brakes are applied. 
Plainly, if the fulcrum, or point of purchase, at the contact 
of the wheel with the rail should fail, the wheels will slip. 
This failure of the fulcrum occurs when a shock breaks the 
adhesion between the wheel and the rail. This adhesion is 
generally taken as 25 per cent of the weight resting on the 
rail. With a good, dry condition of tread and rail surfaces, 
30 or 35 per cent may be the limiting value. On the other 
hand, the adhesion may drop to 15 or even 10 per cent 
if the surfaces are slippery, due to frost, oil, etc. 


* А section from Mr. Sillcox's address. 


R. J. Dewsbury, general air-brake inspector, Chesa- 
peake District, Chesapeake & Ohio; C. C. Maynard, 
chief inspector of air brakes, Canadian National. 


Relation of Retardation to Slid Flat Wheels* 


By L. K. Sillcox 


First. vice-president, New York Air Brake Company 


If a car in motion with the brakes applied suffers impact 
in a direction such that the car is accelerated, the rotative 
speed of the wheel must be increased also, but to accelerate 
the wheels a certain thrust is required from the rail. This 
is in addition to the thrust caused by brake-shoe friction. 
If the sum of the two thrusts exceeds the adhesion, the wheel 
will slide. The impact is momentary, and the rail thrust 
brought into play by this impact lasts only as long as the 
impact. But the wheel-rail friction in this very short inter- 
val of time drops in value, becoming kinetic where it was 
static before, and the wheel rapidly decelerates until rota- 
tion ceases and sliding occurs. In other words, the impact 
has knocked the car off its feet and the brake-shoe friction 
which becomes static on a sliding wheel keeps it off its feet. 

Even if this occurs and the wheels slide momentarily, it 
does not always follow that they will continue to slide. If 
the pull of the rail with the wheel sliding exceeds the pull 
of the brake shoe, the wheel will commence to rotate again 
and so continue. This statement should serve to dislodge 
the fallacy that once a wheel starts to slide it will always 
continue to slide, and that a wheel can be slid from a stand- 
still with a low brake-cylinder pressure. In order to slide a 
wheel from a standstill or to keep a car off its feet, once it 
has been knocked therefrom, either the brake-cylinder pres- 
sure must be high or the rail bad or both. 

An impact opposed in direction to the motion of the train 
can effect the same result if it is enough greater, other things 
being equal, to neutralize the rail thrust set up by the brake- 
shoe friction and carry in the opposite direction beyond the 
limit of wheel adhesion. The wheel once stopped in rota- 
tion, be it but for an instant, is readily locked by the brake 
shoe, as above pointed out, and continues to slide, provided 
the brake-shoe friction exceeds the wheel.rail friction. Thus, 
it is obvious how prolific in slid-flat wheels shocks due to 
lack of uniformity of braking may be. 

The role of the load-compensating brake in reducing the 
number of slid-flat wheels and many of the evils arising from 
severe slack action is thus most apparent. It might be well 
for the Association of American Railroads to investigate 
thoroughly the benefits to slack control of holding the 
braking ratios within the range of 30 to 48 per cent instead 
of within the range of 18 to 75 per cent as with the single- 
capacity brake on cars having a gross-to-tare ratio of four 
to one. 

The control of trains on heavy descending grades also 
involves the time element. The higher braking power of 
loaded cars offered by a load-compensating brake augments 
tremendously the margin of reserve and in many instances 
will make feasible the elimination of train delays through the 
use of the slow-blowdown feature of the modern release- 
control retainer. Where the latter advantage has been gained 
in the single-capacity brake only on moderate grades, it can 
also be had with tonnage trains on much heavier grades 
with the load-compensating brake. 

A word of caution is justified regarding control during 
yard operations as well as while cars are in train movement 
over the road. Cases are known of switching speeds up to 
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twelve miles per hour at moment of contact. Obviously such 
practices are untenable. We can neutralize all refinements 
of train operation and expensive equipment with poor yard 


operations, and the correction of this deficiency in practica] 
railway operation is one that must be effected first before 
anything else is considered. 


Shop Maintenance Practice on Air Brake Valves 


Before dismantling brake valves, the exterior must be 
cleaned by blowing off all loose dirt and dust and, where nec- 
essary, cleaning with solvent and cloth or wire brush. The 
brake valve can then be placed on the work bench and disman- 
tled. All parts should be cleaned in a solution of mineral spir- 
its and blown dry with an air jet. Body portions and die cast- 
ings with brass bushings should be immersed in hot cleaning 
solution long enough to clean core passages. Rinse in clear 
hot water, dip in hot paraffine, and immediately blow dry— 
being sure to blow out core passages thoroughly. 

The parts are examined for wear, scratches, etc., to deter- 
mine the extent of repairs required. The top cap portions 
should be examined for excessive wear in the rotary key 
opening, replacing with a new cap portion, or drill out 
the opening and rebush to bring it back to standard size if 
practical. Rotary keys should be examined for distortion 
and be renewed if bent. Rings on the charging valves used 
in L-8-PA brake valves should be examined and renewed if 
found worn or broken; charging valve seals should be re- 
newed if found cracked or soft; and valve springs should be 
renewed if found badly rusted or short of normal free 
height. Exhaust, emergency and check valves operated by 
cams on the rotary valve key should be thoroughly exam- 
ined for wear, condition of seats, or seals and springs, renew- 
ing when found necessary and seats ground in. 

After all parts have been repaired or replaced they should 
be laid. out in a clean place ready for assembling when the 
rotary valves and seats have been properly conditioned. 

In assembling each type of brake valve, it is recom- 
mended that all new gaskets be used. Gaskets that are 
cracked, have flattened heads or have developed a perma- 
nent set and are thin, contribute to troublesome leakage 
involving possible delay in dispatching locomotives and to 
hard working brake valves. Thin gaskets can cause brake 
valves of the H-6 and K-14 type to work hard due to the 
close clearance between the top of the rotary valve and the 
top cap. After the portions are assembled, extreme care is 
necessary in tightening studs and cap screws evenly to insure 
proper seating on gaskets and to avoid binding the rotary 
valves. The cam-operated check valves operated by the 
rotary key are the last items to be applied and the lift of 
these valves should be measured to pass the manufacturers 
tolerance as shown in the code of tests. After the valve is 
completely assembled, it should be tested on a test rack in 
accordance with the test code, thus setting up a standard 


for repair work and assurance that the valve is ready for 
service. 


Rotary Valves and Seats 


Reconditioning rotary valves and seats has long been a 
subject of discussion and many different methods have 
been used successfully, 

Where inspection shows the valve and seat to be worn or 
scratched, it is necessary first to reface them. This can be 
done with a machine in good condition to obtain a flat sur- 
Íace. In shops where a suitable machine is not available, 
the facing can be done with a special Nicholson file. Car- 
borundum sticks kept true on a face Plate are also used 
for this purpose. In the use of the file and Carborundum 
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stick the operator must use care to insure а square and flat 
surface. Whether the valves and seats require facing is left 
to the judgment and experience of the mechanic. 

Burrs are removed from all ports after Tefacing, using care 
not to enlarge ports while removing the burrs, 

The rotary valve and seat are rough lapped separately опа 
lead plate loaded with a medium abrasive. The valves are 
placed on the plate and lapped in a straight line motion, 
then turned 90 deg. and lapped in a forward motion, and 
finally finished with a circular motion. Where lead plates 
are not available, the rough lapping can be done on an 
abrasive cloth, such as No. 80 Alundum cloth on a flat 
surface. 

The finish lapping operation is done on a cast iron plate. 
A fine grinding compound, such as Carborundum W-440 extra 
fine, or Carborundum Silicon grain grade 2/F, is placed on 
the plate with a few drops of water and each piece is lapped 
with a circular motion. The parts are washed clean, wiped 
dry and burnished on the dry cast iron plate. The cast iron 
plate referred to is the New York Air Brake Company 
Piece No. N-2512 or Westinghouse Air Brake Company 
Piece No. 99,388. 

In the above method, the best results will be obtained with 
a minimum of lapping. By not lapping the rotary valve and 
seat together, factors that increase friction are improved 
upon—such as the tendency to grind out the centers with 
abrasives creating too much bearing on the outer edges and 
loading the valves with abrasive. 

Another method is called spotting, or scraping, and has 
been used successfully for many years. It requires a 
skilled and experienced operator. It is, therefore, slower and 
more expensive than the lapping method. | 

Where refacing of the seats and rotary valves is neces 
sary, it is the same as discussed in the first method. = 

In spotting the seat, a ring having the same inside 
diameter as that of the rotary valve is placed over the sett 
and extended % in. above. А face plate of the s 
diameter as the seat is placed in the cylinder formed а 
ring, and the seat is checked with bluing on the face ini 
The high spots are scraped from the seat and the yi 
repeated until a flat, true surface is obtained. Care + үз 
be taken in the use of the scraper to avoid scraping BS 
between the ports, but in a right-angle or crosswise direc s 
When the seat has been completed, the rotary valve is a 
to the seat in the same manner as the seat was sp! 
to the face plate. ; 

After the an and rotary valve have been MM 
should be rubbed together with a light oil, or if pre 
a metal polish. 


Equalizing Piston Valve Portion 


jon and 

With the equalizing piston removed and the puer 
parts thoroughly cleaned, the bushing should 1 Е ond be 
wear and scratches, and if necessary, а #10 e wash 
used to true the bushing. The bushing shoul ed with ой 
and blown dry, then wiped with a cloth А the 
to fill the pores of the metal and wiped dry to be select 
excess oil. The correct size ring should ше Jection a 
for the bushing, using the manufacturer's TE pu 
condemning gauges. The ring is fitted to the 


oiled with three drops of triple valve oil evenly distributed 
by moving the ring around the groove. In fitting rings to the 
ring groove, the rings should be lapped on one side only 
and when placed in the ring groove the fit should be such 
that it will support the weight of the ring at any point in 
the groove circumference. When placed on the piston and 
oiled, the fit should be such that with a snap, or flip, of the 
piston, the ring will slide through the groove. Pistons with 
ring grooves having non-uniform width (tight spots) at one 
or more points should be condemned for reconditioning as 
pistons having defects of this nature are subject to leakage 
and stuck rings. 

With the equalizing piston valve portions, as used with 
No. 8 and 24-RL brake equipments, the travel of the piston, 
exhaust valve and maintaining valve lift should be carefully 
checked and come within limits of manufacturers test code. 

In lubricating rotary valves a good grade, full-bodied oil 
that can withstand heat and water should be used to avoid 
high friction. A compound known as Gargoyle Compound 
No. 3 has given satisfactory results. Any lubricant used 
should be used sparingly between the rotary valve and seat, 
using only enough to form a good film over the entire sur- 


face. The rotary key should be lubricated with a good grade 
of oil and all felt lubricators should be relubricated after 
cleaning by soaking in oil until thoroughly impregnated 
allowing them to drip excess oil before applying. К 

The report was prepared Ьу L. A. Stanton, general air 


brake instructor, Great Northern. 


Discussion 

Н. 1. Tramblie (C., B. & О.) said that a heavy Alemite 
grease seems to be the best lubricant for rotary valves 
because it stays there longer. It is a stringy grease and 
stands up for six months without trouble. 

W. F. Peck (B. & O.) asked the purpose of re-paraffining. 
Mr. Stanton said that it reduces rust in the cores and rust 
incrustations, and also helps cut down grease accumulation. 
It is used on the Great Northern to overcome rustiness of 
the internal passage. It does not cause dirt and dust to 
accumulate in cores. It impregnates the pores of the metal. 

W. E. Vergan (M. K. T.) said that it is wise to re- 
paraffin if a cleaning solution is used because the original 
paraffin that the brake companies use is lodged in the 
pores and the cleaning solution boils the paraffin out. 


Handling of Long Freight Trains 


The following procedures 
have been found practical on 
the Pennsylvania for han- 
dling long freight trains con- 
sisting of from 100 to 150 
cars over the normal por- 
tion of the railroad. 

[Preliminary considera- 
tions, such as seeing that 

W. B. Weightman, the governor is set to main- 

Chairman tain 140 lb. main-reservoir 
pressure, the standard brake- 
pipe pressure of 80 lb., 

checking the brake valves, maximum brake-pipe leakage of 
5 lb. per min., piston travel on the cars. between 7 and 9 in., 
and testing the brakes were discussed before taking up 


road movement of the train.—Editor.] 


Starting 

While starting the train, care must be exercised and the 
steam throttle valve must not be opened nor power applied 
on electric or Diesel-electric locomotives until sufficient time 
has elapsed to insure the full release of all brakes through- 
out the train. Approximately four minutes are required to 
release the brakes on 100 cars or more. The engineman 
should then apply power gradually until the slack is taken 
up and all cars are moving. Sand should be applied when 
permitted and necessary to prevent slipping drivers. If 
unable to start the train as outlined, take the slack of the en- 
tire train and, where conditions require, apply the automatic 
brake on the train, holding the locomotive brakes off with the 
independent brake valve, using power until the train stops, 
then be sure a total brake pipe reduction has been made to 
insure a release of the train brakes, then start carefully, 
stretching the slack slowly until the entire train is in motion. 

While starting on a descending grade, extra care must be 
exercised to prevent the front end moving at a too rapid rate 
before the rear end is in motion. The locomotive should be 
moved a few feet at a time until the entire train is moving. 
It may be necessary to apply the locomotive brake in order 
to accomplish this result. 

When starting a train consisting of light loads or empties 


on head end, and heavy loads on rear end, careful handling 
is required due to the slack being bunched. The head end 
must be kept at a slow speed until all cars have started. 


Slowing Down Without Stopping 

While slowing down on level territory where conditions 
permit, the locomotive brake, when used, must be used 
carefully to avoid severe train slack action and overheating 
driving wheel tires. While slowing down from higher speeds, 
first service position of the automatic brake valve is used 
along with a pulling throttle. Where conditions permit, 
after slack is adjusted, additional service reductions may 
be made as required according to grade, speed, and length 
of train. The total reduction should not be less than 15 lb. 
Brakes must not be released at a lower speed than is safe, 
that is, after all brakes are released, the speed must not be 
less that 10 m.p.h. After making a reduction with the brake- 
valve handle in first service position, release should not be 
made without first placing the brake-valve handle in lap 
position and leaving it there for a sufficient length of time 
to permit the brake-pipe pressure throughout the train to 
equalize. 


Stopping the Train 
With the Service Brake 

While operating the automatic brake valve to apply the 
brakes for an ordinary stop, the throttle is open or closed, 
as conditions permit. As the speed reduces, the throttle, if 
open, is closed gradually. The brake valve handle is placed 
in first service position, and, if speed and stop distance 
permit, is left in that position until about 40 ft. from the 
stop; otherwise, the brake-valve handle is moved to normal 
service position, continuing this reduction to a degree that 
will bring the train to a stop at the objective point. For 
the smoothest stop, the reduction should not exceed an 
amount which wiH reduce brake-pipe pressure to approxi- 
mately 8 lb. above equalizing pressure. A final brake-pipe 
reduction of 6 to 8 lb is then made within 40 ft. of the 
stop. This reduction should be so timed that air will be 
discharging from the brake-pipe exhaust as the locomotive 
comes to a stop, as, under this condition, a greater re- 
tarding force will be built up at the head end than toward 
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the rear, and thus prevent any run-out of slack that might 
otherwise take place due to the locomotive influence. Sand 
should be used sparingly during the last 10 car length of 
the stop if rail conditions make it necessary and if it is per- 
mitted. As the braking ratio between loaded and light loaded 
or empty cars may be between 18 to 70 per cent, it is im- 
portant that when the train consists of heavy loads on head 
end and light loads on rear end, extreme care must be 
exercised to prevent an excessive stretch out as the train 
comes to a stop. 

When necessary to stop this kind of a train, take suffi- 
cient time, if possible, shut off the throttle and drift to a 
stop, using the engine brake to assist. Where it is not pos- 
sible to make the stop in the above manner, the following 
method should be used with locomotive throttle open: place 
the automatic brake valve handle in first service position 
and leave it in this position until a reduction of 12 lb. has 
been made, then move the handle to lap position; endeavor 
to make this 12-lb. reduction far enough back so that an- 
other reduction will not be necessary to bring the train to 
a stop short of the objective point. 

The throttle should be gradually closed after the brakes 
have started to apply. When the train is about 40 ft. from 
the stop, start a reduction which will increase the brake 
cylinder pressure on the head end with no appreciable brake 
cylinder pressure on the rear end until after the train has 
stopped. 

Tests were made with trains consisting of cars on the 
head end loaded with either coal, ore or lime stone and 
empty cars on the rear end. А heavy application was made 
before the train was down to within 40 ft. from stopping 
which left practically no braking power in reserve to apply 
the brake on the head end as the train was stopping. 
On these tests, the head end was found to be moving at 
approximately 2 m.p.h. after the rear end had stopped. 

When trains are made up of heavy loads on the rear end 
and light loads or empties on the head end, careful handling 
must be exercised to prevent the slack closing in too fast. 
The throttle should be open, if possible, and an initial brake 
pipe reduction of 6 lb. should be made so as to start the 


The present-day system of 
electro-pneumatic control was 
first placed in actual service 
in 1933. Since then, the ob- 
vious advantages of the elec- 
tro-pneumatic brake equip- 
ment have resulted in its al- 
most universal adoption for 
passenger trains. 

In addition to the time ele- 
ment involved, there are a 
number of other advantages 
in the electro-pneumatic brake 
equipment over the purely pneumatic form. The brake appli- 
cation begins simultaneously on all cars of a train; the pres- 
sure builds up in all brake cylinders simultaneously; the 
pressure releases simultaneously from all brake cylinders; 
the brake application is independent of the number of cars 
in the train; the graduation of the brake is much easier, and 
can be accomplished in smaller steps than with the purely 
pneumatic brake; the brake cylinder pressure can be main- 
tained at a uniform value on all cars throughout the train, 
and leakage from the straight air pipe is automatically 
compensated for. 


C. M. Hines 


650 RAILWAY MECHANICAL ENGINEER, NOVEMBER, 1949 


slack in gradually. After the initial reduction, the throttle 
should be gradually closed. There will be nothing gained 
by leaving the throttle open after the initial reduction is 
made, as it is not possible for the locomotive to keep slack 
stretched out on a train of this makeup. 


Blowdown Position of 
Release-Control Retainer 

A majority of the freight cars owned by the Pennsyl- 
vania are equipped with the release-control type of retainer. 
They are used to keep slack action down to a minimum 
while making a running release with long freight trains by 
placing the handle in slow direct release position (45 deg. 
above horizontal) on the first 25 to 35 cars, depending on 
the length of the train. The use of this type of retainer 
permits slowdowns, and the brakes can be safely released 
without any undue slack action or damage to equipment or 
lading. Without the use of this type of retainer in many 
cases it would require that the train be brought to a stop 
before releasing the train brakes. 

In addition to holding the slack action down to a mini- 
mum while releasing the train brakes at locations where it 
is not desirable or practical to use a pulling throttle, it 
speeds up train movement generally. 

The report was prepared by W. B. Weightman (chair- 
man), general air-brake inspector, Eastern Region, Penn- 
sylvania; J. P. Lantelme, general foreman, Pennsylvania 
System; George Ferguson, general air-brake inspector. Cen- 
tral Region, Pennsylvania. 


Discussion 

Approval of the procedure described in the report of the 
committee was expressed because it represents sound stand- 
ard practice as advocated by the air brake companies. The 
importance of terminal tests and of the engineman's re- 
sponsibility in helping air-brake supervisors to see that they 
are properly made was emphasized. A prediction was made 
that maximum brake-pipe leakage not to exceed 5 lb. was 
on the way and that brake-pipe pressures for freight trains 
were going higher. 


Electro-Pneumatic Brake Operating Test System 


A brief review of the functioning of the electro-pneumatic 
brake equipment will serve to explain the connection between 
the electro-pneumatic brake equipment and its most recent 
companion, the circuit checking equipment. Fig. 1 shows in 
simplified form the essential elements of the electro-pneumatic 
brake system. When the brake valve at the left is moved to 
service position, pressure is built up in chamber А of the 
master controller, this pressure being proportional to the 
travel of the brake valve handle. This pressure causes shaft 
B to move to the right, closing two contacts which energize 
the application and release wires running back through the 
train. Each locomotive unit and car are equipped with a pair 
of magnet valves. When current is supplied to the release wire, 
all release magnets are energized, thereby closing all exhaust 
ports. Current in the application wire energizes all applica- 
tion magnets, thereby permitting air to flow from the auxiliary 
reservoirs to the straight air pipe. As pressure is built up in 
this straight air pipe, the relay valve on each car allows pres- 
sure from the supply reservoirs to flow to the brake cylinders. 
Meanwhile pressure from the straight air pipe has been build- 
ing up in chamber C of the master controller. When this pres- 
sure almost equals that in chamber А, the shaft В moves to 
the left a sufficient amount to open the application contact. 
Current is thus cut off from the application wire, the appli- 


Self Lopping 
Broke Valve 


Controller 


cation magnet valves are de-energized, and brake cylinder 
pressure remains equal to that in chamber A of the master 
controller. 

To release brake cylinder pressure, the brake valve is 
moved toward release position, which reduces the pressure 
in chamber A. Shaft B then moves to the left opening the re- 
lease contact and allowing the release magnets to be de-ener- 
gized. Straight air pipe pressure is then exhausted to atmos- 
phere through each release magnet. The relay valves follow 
this movement and reduce brake cylinder pressure. It is ob- 
vious that cylinder pressure can be wholly or partially reduced 
as desired in small steps. 

To realize fully the many advantages of the electro-pneu- 
matic brake system, it is essential that a high degree of in- 
tegrity be maintained in the brake circuits. Accordingly, it 
is necessary that the car connectors and receptacles be made 
up with adequate care and that all of the equipment involved 
in the brake circuits be maintained in proper condition by 
regular inspection. Because of the necessity for the integrity 
of the brake circuits, it is desirable that the engineman have 
available conveniently a dependable means for indicating that 
the brake circuits are intact. Such an indicator has been 
developed, and is termed the SC-2 Circuit Checking Equip- 
ment. 

This circuit checking equipment gives the engineman ample 
warning if a faulty circuit condition develops, thus enabling 
him to change the brake valve shifter lever to automatic con- 
trol in ample time and to be governed accordingly. If for any 
reason, he ignores the warning and attempts an electro-pneu- 
matic application, or if the fault occurs just as he attempts 
such an application, an automatic full service brake pipe re- 
duction will result. While the above precautions should safe- 
guard the dependability of the electro-pneumatic ‘system. the 
engineman should always remember that, even though oper- 
ating in electro-pneumatic position, it is always possible to 
obtain an immediate pneumatic emergency by placing the 
automatic brake valve handle in the normal emergency 
position. 

In considering a circuit checking system which would be 
suitable, the following tentative requirements were made as 
presenting an ideal solution: 

1.—All equipment for checking should be on the locomotive 
in order to avoid the necessity for specially-equipped rear-end 
cars, 


Fig. 2 


2.—Because of the large number of passenger cars now in 
service with the electro-pneumatic brake, no change in car 
wiring should be required. 

3.—The equipment must be designed to operate satisfac- 
torily with trains varying in length from 1 to 24 vehicles. 

4.—The equipment must operate satisfactorily over a wide 
range of voltage, the limits being from 58 to 80 volts. 

5.—The equipment must be sufficiently rugged to operate 
satisfactorily on a locomotive, long life and a minimum of 
maintenance being essential. 

6.—No power supply other than that used on presen. 10co- 
motives should be required. 

7.—The equipment must indicate continuously in advance 
of a brake application the condition of the electro-pneumatic 
brake system. 

8.—The indication means must be safe in that any failure 
of the equipment used for checking should provide the same 
indication as a failure of the electro-pneumatic brake system. 

9.—The checking current flowing through the magnet valve- 
must be sufficiently low to insure against false operation. 

After long study and numerous tests with various methods. 
a system based on the use of the Wheatstone bridge was 
finally designed. As described previously, the electro-pneu- 
matic brake system contains two (2) circuits each having a 
resistance depending upon the number of magnet valves con- 
nected. A Wheatstone bridge which would measure the re- 
sistance of each circuit and compare it to the value of re- 
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sistance required for a given number of cars would provide 
an adequate means for insuring that the circuits through the 
train were intact. A Wheatstone bridge system has the dis- 
advantage of operating on the open circuit principle. One 
unique feature of the system finally adopted lies in the means 
for converting the Wheatstone bridge into a device which 
checks its own operation as well as indicating any change in 
the condition of the circuits the resistances of which are being 
measured. Їп case of open circuits through the train, the 
circuit checking system will indicate rather accurately the 
location of the fault. Finally, if an indication has been given 
that the circuits are at fault, the engineman thus being warned 
not to use the electro-pneumatic brake, means are provided 
for automatically obtaining a full service brake application if 
an attempt is made to use the electro-pneumatic brake. This 
system might well be compared to a protection system which 
could be used to advantage in almost every home. Suppose, 
for example, a leak developed in a gas line in your home. 
A system paralleling the circuit checking equipment would 
not only warn you of the leak and locate it for you, but would 
automatically shut off the gas supply. 

Since the circuit checking equipment is based on the familiar 
Wheatstone bridge, it seems that a logical presentation of this 
equipment can be made by beginning with the Wheatstone 
bridge and following in several steps the evolution of the 
present circuit checking equipment. 

A battery is connected to the left and right hand corners 
of the bridge and a galvanometer is connected to the upper 
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Fig. 5 


and lower corners. As long as resistance К-1 is equal to R-2 
and R-3 is equal to R-4, there will be no difference in potential 
at the upper and lower corners of the bridge, and therefore 
no indication by the galvanometer needle. 

Naturally an engineman could not be expected constantly 
to observe the galvanometer, and therefore this has been re- 
placed by a relay. The coil of the relay is connected across 
the bridge in place of the galvanometer. Аз long as the bridge 
is balanced, i.e., as long as R-1 equals R-2 and R-3 equals R-4, 
the relay is de-energized and a green lamp is lighted by means 
of a back contact. Any change in the resistance of any one 
of the four arms of the bridge causing sufficient unbalance 
to energize the relay will open the back contact and close 
the front contact by means of which the red lamp is lighted. 

In using an instrument of this type to check the integrity 
of the electro-pneumatic brake circuits we can consider the 
magnet valves and their associated train line circuits as re- 
sistors. This is shown schematically in Fig. 2 in which resistor 
R-4 has been replaced by the magnet valves. These valves are 
either the application or the release magnet valves. 

Since resistor R-3 must be equal to R-4, and since the num- 
ber of cars in a train are subject to change, means must be 
provided for adjusting R-3 to agree with the resistance of 
the magnet valves depending on the number of cars. This is 
done by a rheostat. In the actual equipment, this rheostat in- 
cludes a calibrated dial which provides a convenient means for 
indicating the actual number of vehicles in a train, and also 
serves to locate an open circuit in the train line wires should 
such a tault occur. 

The magnet valves the resistance of which are being 
measured are wound with copper wire. Since this wire has an 
appreciable temperature co-efficient of resistance, the magnet 
valves will change their resistance with temperature. Natur- 
ally, the ambient temperature will change with the seasons, 
since in most cases the application and release magnet valves 
are mounted under the cars. It becomes necessary, therefore, 
to compensate for this change in resistance to maintain the 
proper balance of the Wheatstone bridge. This is accomplished 
by placing a portion of resistor R-2 outside of the locomotive 
where ít will be exposed to a temperature approximately equal 
to that of the magnet valves in the train. This then becomes 
the temperature compensating unit used with the circuit check- 
ing equipment. 

The train-line circuits consist of the application magnet 
valve circuit and the release magnet valve circuit. In ordei 
to check both of these, it is necessary to use two Wheatstone 
bridges, each with its own detector relay. If either bridge 
becomes unbalanced so that either relay becomes energized, 
the green lamp is extinguished and the red lamp is lighted. 


v 


Thus far, the Wheatstone bridge method of checking the 
integrity of the train line circuits has the inherent character- 
istic of operating on the open circuit principle. By this it is 
meant that for the normal balanced condition, there is no 
current flowing in the detector relay. The same condition of 
no current flow can exist because of a broken wire to the 
relay coil. This could be followed by a fault in the train line 
circuits which would never be detected. The possibility of 
such undetected failures is, of course, most undesirable, and 
it was therefore necessary that corrective measures be taken 
to eliminate such a condition. In other words, it was necessary 
that the integrity of the Wheatstone bridge itself be checked 
in addition to checking the integrity of the train line circuits. 

Fig. 3 shows schematically in somewhat unusual form the 
circuits required for checking the integrity of the Wheatstone 
bridge. In addition to the detector relay, two time-delay relays 
V and X, and a polarity relay V are used. In this diagram, the 
B supply is open and all relays are de-energized. 

In Fig. 4, the B switch is closed and the circuit is thereby 
completed for supplying current to the coil of relay W. This 
closes contacts 1 and 2. 

Leaving the illustrations, if contact I is closed, a short 
circuit is placed around resistor R-3. This causes the bridge 
to be heavily unbalanced, and therefore sufficient current will 
flow through the detector relay Y to energize it. This causes 
contact ] of relay Y to become closed, thus completing the 
circuit for energizing the right hand coil of relay V. This 
polarity relay has two coils and will change the position of 
its contacts from right to left depending on the direction of 
current flow in the coils. In the action just described, the 
contact of this relay is moved from left to right. 

The closing of contact 1 of relay Y also opened contact 2 
and the circuit for energizing relay W was therefore inter- 
rupted. After the expiration of a given time delay, this relay 
assumes its de-energized position and its contacts І and 2 
thus become open. Accordingly, the short circuit around re- 
sistor R-3 is removed and relay Y is therefore free to become 
de-energized. This is true whenever there has been no decrease 
in R-3 or an increase in R-4 since the previous balanced con- 
dition which existed prior to placing the short circuit around 
resistor R-3. If resistor R-4 has increased, there will be some 
unbalance remaining and relay Y will not drop out. It should 
be emphasized that the change in R-4 need be sufficient so as 
not to pick up detector relay Y, but only to hold it energized. 
This is a distinct difference from the original Wheatstone 
bridge system described in the first part of this paper. 

Assuming for the moment that resistor R-4 has not in- 
creased, the detector relay Y will drop out, thus closing its 
contact 2. The positions of the relays are now identical with 
the start of the operation with the exception that in relay V, 
the right hand contact is closed instead of the left hand con- 
tact. Due to this change, the circuits are complete for ener- 
gizing relay X instead of relay W. Contacts 1 and 2 of relay X 
are closed. 

This time a short circuit is placed around resistor R-4. 
Again the bridge is heavily unbalanced to a degree sufficient 
to again energize relay Y and close its contact 1. The circuits 
are now complete for supplying current to the left hand coil 
of relay V and its contact accordingly moves to the left. 

Since contact 2 of relay Y is open, the circuit for supplying 
current to relay X is interrupted. This relay becomes de- 
energized at the expiration of a given time delay, and its 
contacts 1 and 2 become open. This opens the circuit for 
supplying current to the left hand coi] of relay V and also 
removes the short circuit around resistor R-4. 

Again relay Y is free to become de-energized provided re- 
sistor R-4 has not decreased in value since the previous bal- 
anced condition. The bridge is again balanced and all relays 
are in the position in which they were shown at the beginning 
of the operation, One cycle has been completed, and the next 


complete cycle is ready to begin. The relays W and X are 
made slow acting so as to insure proper sequence of the various 
operations and a complete cycle requires approximately 5 
seconds. This cycling continues until such time as a change 
in resistance of the train-line circuits occurs. If such a change 
does occur, one of the detector relays will remain in its 
energized position after the short circuit across either R-3 or 
R-4 has been removed and the cycling sequence will therefore 
stop. This halting of the cycling causes the extinguishing of 
the green lamp and the lighting of the red lamp in the indi- 
cating panel. This is accomplished by having an additional 
relay U as shown in Fig. 5. It will be noted that the circuit 
{ог energizing relay U is completed whenever relay X is 
energized and relay V is in the right hand position, and again 
when relay W is energized and relay V is in the left hand 
position. Therefore, relay U receives two pulses of current 
during every complete cycle, and it is made a time delay 
device to bridge the time between pulses. If for any reason 
these pulses cease, relay U becomes de-energized and, of 
course, the red lamp will be lighted. 

The preceding explanation described a method for checking 
the integrity of the electro-pneumatic brake circuits while 
the brakes are released. It is of course desirable to check 
these circuits while the brakes are applied. The method of 
measuring the resistance of the circuits by means of a Wheat- 
stone bridge is applicable only when there is no current from 
an external source flowing through some portions of the bridge. 
Accordingly, the Wheatstone bridge method cannot be used 
when the brakes are applied since battery current flows through 
the application and release circuits during a brake application. 

Therefore other approaches to the problem were investigated 
and it was finally decided to use a system which measures the 
amount of current flowing through the release magnets while 
the brakes are applied. If this current falls below the amount 
required for any given number of cars, it is indicative of a 
fault in the train-line circuits and accordingly the red light 
will become energized. 

This is accomplished by introducing a small amount of 
resistance in the common return wire, and the voltage drop 
across this resistance is used to hold the relay in its energized 
position. А calibrating rheostat, which is set when the equip- 
ment is first placed in operation with the brakes released, 
adjusts the relay circuit so that the amount of current flowing 
through the relay will be proper for the number of cars in 
the train, provided all of the circuits are intact. If the cen- 
nections to some of the cars are broken so that the current 
is below the normal value, the relay will release and ап indi- 
cation will be given by extinguishing the green light and light- 
ing the red light. 

The light indicating panel is normally placed in the locomo- 
tive cab within view of the engineman. The relay cabinet has 
all of the adjustments for placing the equipment in operation 
in the front. 

When initially taking control of the train, the engineman 
must know the number of vehicles in the train. If the train 
consists of three locomotives and twelve cars, a total of fifteen 
vehicles would be used in setting the rheostats. The dials of 
the rheostat are calibrated from one to twenty-four vehicles. 
The engineman can then proceed to place the circuit checking 
equipment in operation. The On-Off switch to the left of the 
lights must be moved to the On position and both rheostats 
should be turned so that the proper number of vehicles on 
the dial is opposite the indicator for each rheostat. With both 
rheostat dials so set, the three-position toggle switch to the 
right of the lights is moved to the Up position. This prevents 
the pulsing action of the relays and at the same time inserts 
a milliammeter in series with the corresponding detector relay. 
The rheostats should then be readjusted until each milliam- 
meter reads zero. This insures that both bridges are balanced. 
The three-position switch should then be pulled to the Down 
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position until the green light is energized, after which it may 
be released and it will automatically assume the center posi- 
tion. The calibration of the rheostat dials is merely an ap- 
proximation, and the milliammeters are used to insure ac- 
curate balancing of the two bridge systems. Nevertheless, the 
calibration on the dials will serve to indicate to a rather close 
degree the number of vehicles in the train. and if there is any 
large variation between the dial settings and the actual num- 
ber of vehicles in the train, a fault in the train wire system 
is indicated. 

To locate such a fault let us assume that in the 15-vehicle 
train the rheostat dial must be set to 10 to obtain a balance 
for the application wire. This indicates that the fault lies 
between the 10th and llth vehicles and that the fault must 
be in the application wire. If both rheostats registered 10 
vehicles instead of 15, the fault might be in both the applica- 
tion and release wires, in the common return wire, or in all 
three. This means of fault location is applicable only if the 
fault is an open circuit existing in the plug connectors or 
jumper wires between the cars. Experience has proven that 
most failures in the electro-pneumatic brake system are of 
this nature, and consequently this method of fault location 
may be of considerable practical value from the standpoint of 
maintenance. 


The report was prepared by C. M. Hines, electrical engineer, 
Westinghouse Air Brake Company. 


Discussion 


F. R. Ellis (Reading) said that on the first drawing Mr. 
Hines stated that К-1 and R-2 must be equal, and R-3 and 
R-4 must be equal. Where, instead of using the resistor and 
having it as in the drawing, it is used to compensate for 
R4, and a variable resistor is used in the locomotive for R-3, 
and there is a device on R-2 which weather conditions on 
the front of the locomotive would change—what compensates 
for this on R-1? 

Mr. Hines replied that the ratio of R-1 to R-2 must be 
equal to the ratio of R-3 to R-4. Therefore, if R4 changes 
а certain amount due to temperature, and R-2 is changed the 
same amount, then the ratio of R-1 over R-2 equal to R-3 
over К-4 remains the same, despite any change in actual 
resistance. lf due to changes in cars we change R-3 and 
R-4 a corresponding amount, the equation is still balanced. 

President Webb remarked that this device is foolproof. 
If either the circuit fails, or the device itself should fail, it 
will apply the brake. 

L. A. Stanton (Great Northern) said that this system is 
worth its weight in gold. Failures cannot occur. 


Shop Maintenance of Control and Feed Valves 


The feed valve is the heart of the air brake system and has 
a most exacting duty—to supply the brake pipe with a pre- 
cise pressure setting. Whenever the demand for air supply to 
the brake pipe varies due to leakage or other causes, the feed 
valve must respond at once to maintain pressure to adjust- 
ment setting to avoid undesired brake application or creep- 
on as it is commonly called. Yet, in maintaining pressure, the 
feed valve must not allow the pressure to build up above that 
for which it is adjusted; if this occurs, an over-charging of 
the system will result. Therefore, the necessity for efficient 
and exacting shop maintenance of these valves by skilled, 
competent mechanics should be realized. 

The best method to develop this type of maintenance is to 
consolidate and limit the number of repair points desig- 
nated to handle the repair work. In this way we are better 
able to train mechanics for this degree or type of mainte- 
nance. Also, consolidation of the work to a limited number 
of repair points makes it possible to establish a full time 
job for a mechanic or mechanics who are skilled in per- 
forming this type of work. 

With feed valve maintenance confined to a limited number 
of points or a principal repair point, more frequent visits 
by the air brake supervisor and consequently closer super- 
vision can be had. Аз a result, personnel at these repair 
points will develop a feeling of responsibility from the 
realization that this maintenance covers a greater portion 
of the railroad. 

Next, the repair shop must be kept clean and equipped 
with the proper tools to do the type of work that is ex- 
pected of it. It goes without saying that the feed valve test 
racks must be maintained in first class condition at all times. 


F-Type Feed Valve 


When dismantling feed valves, relieve the tension on the 
regulating spring and remove the spring box, diaphragm 
ring, diaphragm and diaphragm valve assembly. Next re- 
move the four cap screws holding the piston cover, the cover, 
supply valve piston, piston bushing and gaskets. 
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Remove the choke from the piston cover. 
Dismantle the piston spring, valve stem and spring abut- 
ment by compressing the piston spring until the spring 
retaining ring (horse shoe) is exposed sufficiently for re- 
moval. The supply valve can be removed from the valve 
stem by first removing the stop ring and then removing the 
pin holding the valve on the stem. The supply valve seat 
can be removed by first removing the cap nut from the lower 
portion of the body and then removing the seat and its rub- 
ber gasket. The diaphragm valve seat should also be removed 
from the body. 
All brass parts should be placed in a parts pan equipped 
with a layer of rubber in the bottom. 
All iron parts (valve body, cap nuts, supply valve seat. 
piston stem and cover), should be freed from all foreign 
substance. If necessary to remove heavily coated paint or 
foreign substance, boil the parts in lye water or some other 
suitable chemical, rinse thoroughly in hot water. remove anv 
burrs and probe passages clear of rust accumulations or 
other obstructions. 
Clean all brass parts thoroughly in an approved non- 
inflammable hydrocarbon cleaning solvent. If necessary to 
remove gummy substance, boil in soda water (made by di-- 
solving 20 lb. of soda ash in 30 gal. of water). then rinse 
in hot water and use the cleaning solvent. Steel spring- 
should be boiled in lye-water and rinsed in hot water. 
The following gaskets must be renewed each time the 
valve is cleaned: 
Warning port check gasket, NYAB No. EV-2203, WAB 
No. 86215 

Warning port valve guide gasket, NYAB No. EV-2648. 
WAB No. 95343 

Supply valve seat seal, NYAB No. EV.2188, WAB No. 
86216 

Valve stem guide gasket, NYAB No. EV-2188, WAB No. 
86216 

Other gaskets should be given close inspection and re- 
newed if necessary. 


The diaphragm ring should be free from bruises or cuts 
running completely across the sealing faces. The sealing 
faces should never exceed %4 in. in width. The spring 
equalizer should be inspected for smoothness on its point. 
If it has an excessive coating of rust it should be renewed. 
The choke plug should be cleaned and the orifice checked 
Íor size. The felt filter should be renewed. 

The piston bushing should be checked. The relief ports 
(349 in. and Ўв in. diameter) should be checked for size 
to insure full opening. Inspect the Ив in. nominal valve 
guide and, if it is scored badly or is worn bell-mouthed, it 
should be scrapped. The inside surface of the piston bush- 
ing should be inspected for scoring. If scored slightly, it 
should be ground on a precision grinder (such as Heald Type 
No. 55). Care must be taken so that the bushing will not 
become distorted during grinding. 

The piston stem should be checked to ascertain that it 
runs true with the piston and is not bent. This is im- 
portant because any misalignment will result in an unsatis- 
factory seal of the piston ring in its bushing, thereby pro- 
ducing sluggish action of the valve. 

The supply valve must be inspected and, if scoring or 
abrasions are found on the seat face, the face must be 
lapped flat and polished on a fine lapping plate. The 
valve must swivel freely on the valve stem. The supply 
valve stem must be carefully checked on the two guide 
diameters for scoring and abnormal wear. If the supply 
valve seat is scored or bruised on its seating surface, it 
must be replaced. 

Diaphragms which show permanent distortion, cracks or 
pitting must be replaced with new ones. The regulating or 
рїп valve must be inspected carefully and if found pitted 
or grooved it must be replaced with a new valve. When 
assembling the pin valve, it is important that the pin valve 
aligns centrally in the diaphragm nut. 

Examine closely the face of the small stainless steel pin 
valve seat in the diaphragm seat cap nut. See that the 
seating edge is sharp. If it shows a counter-sunk edge it 
should be renewed. Check the free height of all springs 
and renew if necessary. 

The warning port check valve seat should be examined and 
renewed if necessary. The shield should be cleaned thor- 
oughly. When assembling the parts, use two drops of 
A. A. R. approved triple valve oil on the piston bushing 
and one drop in the piston ring roove. Distribute the oil 
evenly over the bushing surface and rotate the ring in its 
groove to distribute the oil evenly. 

The stem guide in the cage bushing and the surface of 
the piston stem should also be lubricated with a thin coating 
of oil. Place a thin layer of oil between the metal dia- 
phragms and place a drop of oil on the end of the spring 
equalizer. Inspect the top or sealing edge of the spring 
box for any irregularities. When ready to assemble the 
spring box, screw the spring box into the body casting and 
note that the threads form a relatively free fit to insure a 
uniform seal against the diaphragm ring. The spring box 
should be tightened with a hex wrench of the proper size. 


M-Type Feed Valve 

The feed valve should be dismantled and all brass parts 
placed in a parts pan as outlined for Type F feed valve 
parts. The iron body and parts and all brass parts should 
be cleaned in the same manner as described for the Type F 
feed valve. 

The venturi passage should be inspected and any obstruc- 
tions should be removed. Check to see that the venturi tube 
fitting and nut have not been screwed in too far so as to 
restrict the venturi tube passage. 

The cage bushing must be inspected carefully for cuts 


or scoring. If it is found scored or cut, it must be ground 


on a precision grinder. If cuts appear too deep to exceed 
No. 3 ring size by grinding, the bushing must be scrapped. 

The slide valve must be lapped to its seat and the slide 
valve and seat tested for leakage prior to а complete valve 
test, To perform this preliminary test, assemble the slide 
valve and piston in the bushing. Place the wood plug in the 
cylinder end and the brass test cover over the spider end 
of the bushing with gasket, Pc. EV-2071 (WAB 81012), 
sealing in the % in. deep counterbore for that purpose. 
Clamp the fixture in a vise and admit air pressure through 
the 24-іп. pipe, then test with soap suds for leakage. 

Check the choke for correct size and clean it free from 
carbon or any other foreign substance which may be present. 
The springs should be checked for free height and cleaned 
in the same manner as described for Type F feed valves. 

Examine the metallic diaphragm for permanent distortion, 
cracks or pits. If any exist the diaphragm must be replaced. 

The regulating valve and regulating valve bushing must be 
examined closely on the bearing surfaces. If the seat on 
either the valve or the bushing appears too wide. they 
must be replaced. 

The diaphragm ring must be examined for any cuts or 
bruises on the sealing surfaces. If the sealing surface is 
worn to more than % in. the diaphragm ring must be re- 
placed with a new one. The length of the regulating valve 
after assembled in place must be checked to see that it is 
flush with the diaphragm seat. The regulating valve spring 
tip must be examined to see that it has a smooth point. 

The following gaskets should be renewed each time the 
feed valve is cleaned: Cage bushing seal, NYAB No. EV- 
2071, WAB No. 81012; regulating valve bushing seal, NYAB 
No. EV-2072, WAB No. 81013. 

The cover gasket should be examined and renewed if it 
has lost its elasticity, beads have taken a permanent set, 
or if it is otherwise distorted. : 

When assembling the feed valve parts, a thin layer of 
approved triple valve oil should be spread over the surface 
of the piston bushing. Oil should also be placed in the ring 
groove of the piston and distributed as described for the 
Type F feed valve piston. One drop of triple valve oil should 
be spread over the spider end of the piston, and a thin layer 
of oil (1 drop) should be spread on the bearing surfaces 
between the two metallic diaphragms. When assembling the 
spring box, a box wrench of the proper size should be used. 


Testing Type F and M Feed Valves 

The testing of the Type F and M feed valves is of utmost 
importance. It determines whether the re-conditioned and 
cleaned feed valve will meet all the requirements essential 
to good service operation. 

The C. & O. requires a more rigid test than that specified 
by the standard test code. The difference lies in the ring 
leakage test (Test No. 4) and the range test (Test No. 8. 
Section A). For the ring leakage test we ask for a rate of 
drop from 60 lb. to 45 lb. which must not be less than 35 
sec. We limit the range test to a maximum of 1 lb. and an 
overcharge of not more than 1 lb. 

In addition to the above we have added to our test rack a 
second brake pipe volume reservoir 10 in. by 24 in. with a 
cut-out cock between the two volumes. After the standard 
tests are completed, we open an extra cock and charge the 
additional 10 in. by 24 in. reservoir, thereby doubling the 
brake pipe volume. We then repeat the range and over- 
charge tests to see if the valve performs within the 1-lb. 
limit. Тһе feed valve must fluctuate evenly. This is 
checked by a listening post consisting of a l-in. diameter 
steel sphere welded to a 16-in. long brass rod. Апу binding, 
etc., can be detected through the listening post by placing 
the end of it against the valve body and holding the sphere 
against the car. ' 
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The additional brake pipe volume is tor the purpose of 
giving a more rigid test and allows the test rack brake pipe 
volume more nearly to compare with that on later and larger 
types of locomotives. 

After the feed valves have been cleaned, re-conditioned 
and tested, it is important that the pipe bracket bolting 
flanges be covered for shipping or storing until the valve is 
ready for use. We use what is called a Mystic Tape, which 
is a tough waterproof material. This type of tape or cover- 
ing can be left on the valve until it is ready for application 
and then it can be easily removed and thrown away. We 
find this material much better than using shipping covers on 
this particular device. 

In addition to accurate and efficient maintenance of feed 
valves in the shop, a decided increase in the desired per- 
formance of a feed valve from one cleaning period to another 
can be realized by the use of a Type F filter in the main 
reservoir line between the last main reservoir and brake 
valve ahead of the branch pipe to the distributing valve. 

The report was prepared by F. C. Goble, general air brake 
supervisor, New York, New Haven & Hartford, and R. J. 
Dewsbury, general air brake inspector, Chesapeake & Ohio. 


Discussion 

W. E. Vergan said that the 1-lb. feed valve range on 
Diesel locomotives where AB train brakes are involved is 
sometimes too much and should be changed to something 
closer. When brakes creep on on freight trains, it can 
generally be traced back to the feed valves. “We can’t 
tolerate any range in the feed valve," he said. 

А. M. Malgren (St. L. S. F.) found trouble due to the 
crew playing with the whistle on the caboose tooting to 
their friends. Some trouble with stuck brakes and some 
leakage of feed valves occurred from that source. 

C. D. Stewart (Westinghouse Air Brake Co.) warned 
against using certain devices on cabooses, such as a small 
generator run from the air line. 

President Webb pointed out that cold weather will cause 
gaskets to leak which otherwise would be tight. In a test 
ot 50 valves at 25 deg. below zero, when one leak would 
be repaired, another would develop. The valves were taken 
off cars at random for cleaning—and all were over 5 years 
old, with the majority 10 and 15 years old. Renewal of the 
gasket helped eliminate the leakage that occurs in extremely 
cold weather. 


Elimination of Moisture from Brake Systems 
Of Diesel Road Locomotives* 


Water in the air brake system is detrimental in many 
respects, principal among which are: injury to valve seats 
and parts due to lubricant having been washed away, forma- 
tion of oxides which bind the piston rings in the groove, and 
inadequate air supply at times due to the volume of con- 
tainers having been reduced by the water. It is, therefore, 
desirable and necessary to insure that a minimum amount 
of water enters the air brake system. 

Where water is present in the air leaving the main reser- 
voir system, indications are readily discernible in all air 
brake devices; a white oxide deposit is often found on 
many pistons, valves and other internal parts of control 
valves, brake valves, etc. This has a tendency to promote 
stuck rings, high valve friction with resultant sluggish opera- 
tion and possible stuck brakes. There is, however, a marked 
interest being shown in the study and design of better main 
reservoir systems as demonstrated by many in this field 
today. Many tests have been, and are being conducted jointly 
by railroads, air brake manufacturers and locomotive builders 
to determine the most efficient main reservoir systems for 
each type of locomotive. 

The location of compressors and intake filters in modern 
Diesel power has been fixed generally by the builders' 
limitations with respect to type of drive, cost, class of service, 
etc. In many cases, insufficient study has been given this 
subject to provide adequately and efficiently the most de- 
sirable system even under these limitations. 

It required many years of service experience and study 
to eliminate excessive moisture from air brake systems on 
steam locomotives but present day cooling systems on this 
type of power have proven satisfactory. This has re- 
sulted from extensive studies over many years of com- 
pressor aftercoolers, automatic drain valves and piping loca- 
tions. From these studies and present day tests, with results 
obtained, an efficient main reservoir system for Diesel locomo- 
tives should be available to railroads presently. 

The compressor location on Diesel locomotives is usually 


* Paper of the Manhattan Air Brake Club presented before the Air Brake 
Association Annual Meeting, September 19-22 at Chicago. 
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at one end of the Diesel engine inside the engine room, 
either direct or mechanically driven from the engine. Main 
reservoirs are located in the engine room, in the nose, or 
under the locomotive. Some installations use three main 
reservoirs while others only have two. The compressor and 
main reservoir locations being generally fixed by the 
builders! space limitations leaves only piping arrangement, 
aftercoolers and drain valve locations to be considered in 
designing better main reservoir systems. 

With present locomotive construction, the location of 
certain parts of the main reservoir system tends to increase 
the temperature of the air passing through the reservoirs to 
the brake system. This has the adverse effect of increasing 
the amount of water held in a gaseous form which can later 
precipitate in the various air brake devices. 

There are locomotives in general use today having the 
radiating pipe between the No. 1 and No 2 main reservoirs 
directly in the path of heated air coming from the main 
generator. This condition may increase the temperature in 
the No. 2 main reservoir over that in the No. 1 reservoir. 
Other installations have insufficient circulation of air at 
outside temperature around main reservoirs and cooling or 
radiating pipes. This also tends either to increase or 
maintain excessive air temperatures in the main reservoir 
system. 

Governor synchronization plays an important part in gov- 
ernor and compressor operation by allowing all com- 
pressors to load and unload simultaneously, so that no one 
compressor and its radiating system can be called upon to 
do more than its own share. This uniformity of compressor 
labor is not affected by excessive leakage, incorrect adju:t- 
ment of governor, relative efficiency of compressor, or 
other causes. ў 

From the foregoing, it seems evident that it is essential to 
have the entire air brake equipment so located that it will 
give the same satisfactory service operation as that expected 
from the Diesel engine. Increased study of design of Diesel 
locomotives from the standpoint of main reservoir systems i« 
in order to provide a means whereby the moisture can be 


removed more efficiently with the least increase in overall 
cost of the locomotive. 

[At this point the paper dealt at length with the funda- 
mental laws governing the amount of water vapor in air and 
its behavior as affected by temperature and pressure.— 
Eprron.] 

With an adequate main reservoir cooling system aug- 
mented by an automatic means for removing condensate, 
reheating of the air after it has passed through the cooling 
system will not be detrimental to the air brake system since 
it will merely serve further to dry the air. Likewise, when 
main reservoir air passes through a feed or reducing valve, 
expansion occurs which reduces the relative humidity. 

The problem is to provide means for determining the 
amount of air that is passed into the main reservoir system 
and its actual water content along with the amount and 
where portions of this condensate collect with the present 
radiating systems. Then, from a study of these figures, 
proceed with the necessary changes within the space 
allotted and at as low a cost as possible, to provide an 
adequate main reservoir cooling system. 


Modified Radiation System 

One of the southeastern roads which was having con- 
siderable trouble with moisture in the brake equipment 
applied certain devices to A and B units of a Diesel loco- 
motive. Standing temperature tests were made of a standard 
locomotive having the original main reservoir radiating 
system, and of one having additional radiating pipe in the 
system. An aftercooler with an automatic drain valve was 
installed in each compressor discharge pipe just ahead of the 
No. 1 main reservoir. The addition of governor synchro- 
nizing completed the alteration. 

Previous to the standing tests a number of runs were 
made with passenger trains to determine the amount of com- 
pressor operation. These locomotives employed two com- 
pressors per unit each having a displacement of 30 cu. ft. 
per minute at 275 r.p.m. The results of the running tests 
indicated that the compressors on one of the units did most 
of the work. Percentage compressor loaded operation of the 
two compressors on one of these units varied between 42.6 
per cent and 62.6 per cent (about 35 cu. ft. per min. per 
compressor) for the complete trip. Average throttle during 
the time that the compressor was loaded was between 4.0 
and 5.1. Тһе percentage loaded operation of the com- 
pressors on the second unit varied between 3 and 9 per cent, 
but most of this operation occurred while the train was 
stopped in stations and, therefore, the throttle was generally 
ir idle position. The above results provided the data for 
arranging standing test conditions which would be some- 


what comparable to running conditions. 
Stanpinc Tests IN YARD 


For a standing test in the yards, a %4-in. choke was used 
in the brake pipe at the end of the B Unit, which gave 61 
рег cent compressor loaded operation of one unit of Test 
No. l. In Test No. 2, where governor synchronizing had 
been cut in, this same choke in the brake pipe gave 32 per 
cent compressor loaded operation. Test instruments used 
included a potentiometer and suitable thermocouples for 
measuring air temperatures at various points in the system. 
A hydrometer was used to measure the relative humidity at 
two different points in the air piping. 

Considerable reheating took place in the second main 
reservoir. The temperature at the rear of the B unit was 
approximately 8 deg. higher than atmospheric temperature 
in the first test, while during the second test, the tempera- 
ture at this point was only 5 deg. higher than atmospheric 
temperature. Some reheating took place. 


During Test No. 2, governor synchronization resulted in 
an average decrease in compressor discharge temperatures 
of approximately 50 deg. 

Difference in temperatures existed between the tempera- 
tures at the automatic drain valves of the first compressor of 
the two units. For some reason the aftercooler of the first 
compressor of the B unit was not as effective since tempera- 
tures were between 9 and 10 deg. higher on this unit. 

It was noted that the second, or trailing aftercoolers, of 
both A and B units, were more effective than the leading 
aftercoolers. This difference apparently resulted from a 
small port cut in the ceiling directly over the automatic 
drain valves on the two trailing aftercoolers permitting some 
of the blower air to flow over the aftercooler. 


ErFECT OF ÁFTERCOOLERS 


Introduction of the aftercoolers improved the relative 

humidity in the brake pipe approximately 17 per cent. 
Humidity of the air in the brake pipe, if the temperature 
were taken at atmospheric, would have been better than 100 
per cent on the first test and about 60 per cent on the 
second test, representing nearly 40 per cent improvement 
in brake pipe humidity of the air going to the cars of the 
train. 
Considering the humidity in another light, the original 
arrangement of the cooling system of these Diesel locomo- 
tives resulted in water being deposited in the brake equip- 
ment. With the modified or improved arrangement, there 
would have to be an atmospheric temperature drop of between 
13 deg. and 14 deg. before any moisture would be de- 
posited. Оп this particular railroad this is significant for 
the temperature ranges encountered during the winter 
months vary considerably. 

Following the first test, moisture was found in the No. 1 
and No. 2 main reservoirs, as well as in the main reservoir 
piping and brake pipe between units and at the end of 
units. Following the second test, no water was found in the 
second main reservoir or brake pipe between units. How- 
ever, considerable water was observed to be in the first 
main reservoir, where no automatic means were provided 
for draining. 

The arrangement of aftercoolers where they could benefit 
from blower air provided for the Diesel engine proved satis- 
factory, thus emphasizing the desirability of providing вић- 
cient air circulation around the cooling system. The closer 
the temperature of this air is to atmospheric, the more 
efficient the cooling system becomes. 


Road Test Results 

One of the eastern railroads began a series of road tests 
to determine means for minimizing the carry over of moisture 
into the brake system on several designs of Diesel-electric 
passenger locomotives. Starting with a builders’ design two 
test runs of approximately 400 mi. each were made to pro- 
vide basic data as to just what results were being experi- 
enced from a standpoint of moisture collection in the main 
reservoir system. A total of 3 ounces and 2.5 ounces of 
water was collected in the reservoirs during these two tests. 
The atmospheric temperatures ranged from 52 deg. F. to 
72 deg. F. with relative humidities of the air being from 48 
per cent to 97 per cent and containing from 40 to 79 grains 
of moisture per pound of air. 

The main reservoir system was then altered. Two tests 
were run with atmospheric temperatures of from 35 deg. to 
58 deg. humidity being from 39 per cent to 79 per cent 
with the air having from 25.5 to 32.0 grains of moisture per 
pound. Totals of 19.5 and 21.0 ounces of water were ob- 
tained as compared to 3 and 2.5 ounces with the original 
design, although the moisture content of the atmosphere 
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was i ; 
\ is : s than half what it was during tests with the original 
ium E iine was likewise tested in the same 
1 c data. Results of this test showed 
that with an average atmospheric temperature of 40.7 deg. 
and 43.1 per cent humidity, a total of 3.25 ounces of water 
was collected with the air originally containing 16.5 grains 
of moisture per pound, and the air temperature was reduced 
to 16 deg. F. above atmospheric in the cooling system. 
Addition was made of two cooling units in parallel be- 
tween the compressor and the No. 1 main reservoir as well 
as the elimination of the original cooling coil between the 
No. 1 and No. 2 main reservoirs. It was noted that 76.0 
ounces of water was collected during a recent test run 
wherein the humidity averaged 73.0 per cent and the air 
contained 82.5 grains of moisture per pound. This improved 
cooling system reduced the air temperatures to within 4 deg. 
of atmosphere. 


Other Test Results 

A third railroad conducted tests on a locomotive unit 
similar to that just mentioned, but, in this case, the com- 
pressor was required to operate more frequently. because of 
the greater air demand. The cooling system was the original 
equipment from the builder. Governor synchonizing was used. 
The greater the air demand, the higher were the tempera- 
tures at any given point in the system. 


Conclusions 

In designing a cooling system for general use, an average 
air demand should be considered. Experience indicates that 
this will be from‘ 25-30 cu. ft. per minute. Either extreme 
will create its own problems which must be dealt with 
separately. 

For the particular locomotive type in question, it was 
found that the cooling pattern was altered by the direction 
of motion. In back-up movements such as on a trailing A 
unit, the air flow over portions of the system were changed, 
markedly affecting the radiating efficiency. The result of 
tests on this unit indicate that the cooling system collects 
about 75 per cent of the water which could possibly be 
removed. Further tests on this unit are expected to point 
the way toward an improved cooling system with a minimum 
of expense to the railroad. 

EssentiaL DesicN PRINCIPLES 


The following principles of design are essential to satis- 
factory performance of Diesel-electric locomotives in meeting 
the exacting demands of today in maintaining on time sched- 
ules and to minimize maintenance costs: 

1.—It is important that the diameter of the primary cool- 
ing pipe (compressor discharge pipe) be large enough to 
provide proper air flow at all times. 

2.—Reduced velocity air flow is essential at critical points 


to the main reservoir air system to deposit maximum 


moisture. 
3.—Relatively low velocity air flow in the main reservoir 


system is best obtained through multiple passages (The 
use of multiple passages requires special consideration to get 
uniform flow distribution). 

4.—Automatic drain valves of reliable design can be used 
advantageously at certain locations in the main reservoir 
radiation system of some Diesel-electric road locomotives. 

5.—Where automatic drain valves are not used, means 
should be provided for proper manual draining of main 
reservoirs and sumps while locomotives are at terminal- 
and en route. 

6.— Good circulation of atmospheric air should be provided 
around main reservoirs and radiating surfaces of the system. 

7.—Careful attention should be given to the location of 
various parts of the main reservoir radiation system to avoid 
reheating of the air before precipitation of the water has 
heen completed. 
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Discussion 


T. T. McClure (A., T. & S. F.) said that the first group 
of Santa Fe freight Diesels were built with large-capaciy 
fuel and water tanks, and radiation was not obtained 
underneath the locomotive. At the present time they are 
synchronizing the compressors, which means that the соп. 
pressors, while unloaded part of the time, operate continu- 
ously, thus causing additional heating of the compresor. 
The intake air is taken from the inside of the engine room: 
the air is preheated before it reacbes the compresor 
Therefore, the temperature of the air at the compressor dis- 
charge is excessively high when operating due to the com. 
pressor governor or unloader loading one or two compressor: 
of a locomotive while the other compressors were unloaded. 
Obviously, the compressor or compressors supplying the air 
under these conditions is heated to an abnormally high 
temperature, imparting this heat to the discharge air, further 
increasing the temperature of the air. 

The piping arrangement on the locomotives when delivered 
by the manufacturers was such that it did not get the ful 
benefit of the cooling effect of the reservoirs, because on 
some of the locomotives the reservoirs were connected in 
parallel, while on other installations, air from the com 
pressors was piped into No. 1 reservoir slightly above the 
connection to the No. 2 reservoir, resulting in the air passing 
through these lines and not circulating through the reservoir 
as it would had air from the compressors entered th 
reservoir below the connection for the outlet. 

The application and other conditions mentioned, coupled 
with poor or defective -air compressor piston packing ring: 
has been responsible for considerable oil and moisture being 
carried back into the brake system, causing the equipment 
to become dirty and resulting in freeze-ups. 

In endeavoring to correct this condition. Mr. McClure said 
that they had synchronized the operation of compres 
governors to load and unload all compressors simultaneous. 
changed the piping arrangement at the connection to the 
main reservoirs, placing the reservoirs in series and con 
necting the pipes in a manner where the air will enter the 
No. 1 reservoir below the outlet to No. 2 reservoir, forcing 
the air to circulate up through the No. 1 reservoir before 
passing into the pipe leading to the No. 2 reservoir; and. 
in addition, extended the air compressor discharge Tine from 
the compressor through the floor into a loop invohint 
approximately 75 ft. of 1% in. pipe laid along the side of 
the fuel tank and across the end of the tank looping back 
and connecting into a reservoir located in front of the fuel 
tank. From this reservoir, the air line passes back through 
the floor, through a fin-type cooler into the first ied 
thence through another cooler to a second reservoir a" 
out through a separator, which has an automatic drain. 
through a filter and then to the brake system. This p 
voir, located under the floor and just in front of the fur 
tank, is provided with a drain valve. 

Since making this installation, he said tha star 
successful in eliminating the major portion of i 
reaching the brake system. Prior to this installation n 
experienced freeze-ups during the extremely cold wea ii 
They had not experienced that trouble since min 
additional reservoir below the floor and said this Hee | 
will probably correct most of the trouble from 0 
moisture being carried into the brake system. 


C. O. Maynard (Canadian National) asked 
filters located 


d that they had beet 


if any of th 
on the et 


tests were made with the suction р the тайз 

side of the unit. And, were any tests made э! 

tion units or coils on the outside of the unit: "m 
were а : 


e suction filters 
the engine rooms 
he roof, or outside 1 
|ccess. 


Mr. Hays replied that all th ў 
adjacent to the air compressors In 
suction filters were located above t 
locomotive. That had been tried without su 


Road Supervisors Discuss 
Locomotive Operation 


G. B. Curtis, President 


(Road foreman of engines, 
R.F.GP.) 


М. E. Sample, 
Vice-Pres. 


(Superintendent fuel con- 
servation, ВОО.) 


T. Duff Smith, 
Sec.-Treas. 


Piconi of train handling, management of loco- 
motives on the road, both Diesel-electric and steam, 
the training of enginemen, the selection and develop- 
ment of road supervisors, and the selection and 
handling of fuel were the subjects brought before the 
members of the railway Fuel and Traveling Engi- 
neers’ Association at its thirteenth annual meeting 
held at the Hotel Sherman, Chicago, September 19- 
22, inclusive. These subjects were presented in five 
addresses and 11 reports. 

H. C. Wright, general superintendent motive 
power, Pennsylvania, Chicago, in an address at the 
opening session, described the methods of assign- 
ment and utilization of Diesel-electric locomotives on 
that railroad. At a joint session of the Railway 
Fuel and Traveling Engineers’ and Air Brake Asso- 
ciations an address on Trends in Transport was de- 
livered by L. K. Sillcox, first vice-president. New 


Road foremen look at their own qualifica- 
tions — Discuss selection and training of 
firemen and training steam men for Diesels 


York Air Brake Company, in which he dealt with 
the relation of the Load Compensating Brake to the 
fundamentals of brake performance. Оп the third 
day W. K. Simpson, fuel and lubricant engineer, 
Electro-Motive Division, General Motors Corpora- 
tion, talked on the Diesel locomotive fuel and 
lubricant aspects of petroleum. On the last day two 
addresses were delivered on various aspects of the 
relations between coal mining and the railroads. 
C. W. Waterman, Jr., district manager, McNally 
Pittsburgh Manufacturing Corporation, discussed the 
problems of coal sizing and preparation involved in 
supplying clean coal to size specifications, and J. E. 
Tobey, president, of Appalachian Coals, Inc., de- 
scribed the effect which the rapid expansion of 
pulverized-coal-firing equipment in stationary power 
plants has made in the relative position of locomo- 
tives and stationary plants with respect to the need 
for coal of selected quality. 

At the joint meeting with the Air Brake Associa- 
tion two reports were presented on train handling. 
one on freight trains by a committee of which W. B. 
Weightman, general air-brake inspector, Pennsyl- 
vania, was chairman, and one on passenger trains 
by a committee of which F. R. Browning, super- 
visor locomotive operation, Baltimore & Ohio, was 
chairman. Five reports pertaining to various aspects 
of fuel combustion and smoke elimination were 
presented. These included the report on Front Ends. 
Grates and Ash Pans— Chairman S. R. Tilbury, fuel 
supervisor, Atchison, Topeka & Santa Fe; Economical 
Operation and Handling of Stokers—Chairman D. C. 
Black, road foreman of equipment, St. Louis-San 
Francisco; Smoke Prevention in the Washington. 
D. C. Terminal—Chairman M. G. Stewart, road 
foreman of engines, Washington, Terminal Com. 
pany; Trends in the Cost of Locomotive Coal— 
Chairman A. A. Raymond, superintendent fuel and 
locomotive performance, New York Central System: 
and Fuel Economy on Oil-Burning Locomotives— 
Chairman T. L. Henley, chief fuel supervisor, Mis. 
souri-Kansas-Texas. Three reports on training and 

: o 
education of employees were presented. One, Chair. 
man F. P. Roesch (retired), dealt with the trainine 
and duties of road foremen of engines, Reports 
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were presented on education of engine crews in steam 
service—Chairman G. E. Anderson, general fuel 
supervisor, Great Northern—and in Diesel service— 
Chairman F. Thomas, assistant to general superin- 
tendent equipment, New York Central System. One 
report was presented on the operation of Diesel. 
locomotive steam  generators—Chairman R. D. 
Nicholson, road foreman engines, New Haven. 


President Curtis Speaks 


In opening the meeting the president, G. B. Curtis, 
road foreman of engines, Richmond, Fredericksburg 
& Potomac, emphasized the importance of this year's 
meeting in view of the radical changes which are 
being made in the types of motive power used on 
American railroads and the ever-mounting cost of 
fuel, supplies and labor. The changes in motive 
power, he said, have increased the duties and re- 
sponsibilities of the members of the association, 
making close attention to the sessions of the meeting 
particularly important, both from the standpoint of 
what they may gain from it as well as what thev 
contribute to it from their own experience. In this 
connection he recommended careful study of the 
various locomotive economy devices in the exhibit 
of the Allied Railway Supply Association. 

Fuel being one of the major items of expense, he 
said, requires that every effort be put forth to con- 
serve it and to co-ordinate all efforts for the reduction 
in fuel expense to the railroads. “Опе of the most 
important duties of supervisory personnel today," 
he said, “is the reduction to an unobjectionable mini- 
mum of the smoke emissions from. our locomotives. 
This, of course, goes hand in hand with good fuel 
economy and is the subject from which the railroads 
are receiving more and more complaints daily." 


For years the railroads have 
co-operated with the produc- 
ers on their lines to make 
available to the market those 
sizes and types of coal then 
in most demand and have, 
themselves, purchased and 
utilized for locomotive fuel 
the sizes needing an imme- 
diate outlet. The natural re- 
sult of this has been the pre- 
dominant use by railroads of 
run-of-mine, resultant, and 
nut-slack coals. Whereas this practice will no doubt con- 
tinue to some degree, for good and sufficient reasons its 
expediency is gradually decreasing and the tonnage in- 
volved should likewise decrease year by year. 

This changing condition is largely a result of rapid ex- 
pansion of pulverized-coal firing equipment in stationary 
power plants. These plants are much better adapted to the 
use of fine coals than are the mobile power plants with their 
firebox limitations and higher combustion rates. 


J. E. Tobey 
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Election of Officers 


The following are the officers who will serve during 
1949-50: President, W. E. Sample, superintendent 
Íuel conservation, Baltimore & Ohio. Vice-presidents: 
G. E. Anderson, general fuel supervisor, Great 
Northern; R. Н. Francis, general road foreman 
equipment, St. Louis-San Francisco, and R. D. 
Nicholson, road foreman of engines, New York, New 
Haven & Hartford.  Secretary-treasurer: T. Duff 
Smith. Members of the Executive Committee (to 
serve two years): P. E. Buettell, assistant superin- 
tendent fuel and water service, Chicago, Milwaukee, 
St. Paul & Pacific; W. H. Fortney, chief road fore- 
man of engines, Cleveland, Cincinnati, Chicago & St. 
Louis; A. H. Glass, chief power and fuel supervisor, 
Chesapeake District, Chesapeake & Ohio, and E. L. 
Reeves, road foreman of engines, Baltimore & Ohio 
Chicago Terminal. Members whose terms will expire 
in 1950: J. R. Bissett, fuel supervisor, Seaboard Air 
Line; F. T. McClure, general supervisor air brakes, 
Atchison, Topeka & Santa Fe; E. G. Sanders, fuel 
conservation engineer, Atchison, Topeka & Santa Ее; 
G. Warner, fuel supervisor, Pere Marquette Dis- 
trict, Chesapeake & Ohio. The three past presidents 
on the Executive Committee are L. E. Dix, retired 
mechanical superintendent, Texas & Pacific; S. A. 
Dickson, trainmaster, Gulf, Mobile & Ohio, and 
G. B. Curtis, road foreman of engines, Richmond, 
Fredericksburg & Potomac. 

Following are abstracts or summaries of some of 
the addresses and reports, with summaries of the dis- 
cussions following the presentation of the reports. 
Abstracts of Mr. Sillcox's address and of the report 
on freight-train handling presented at the joint 
meeting of the Fuel Association and the Air Brake 
Association appear in the proceedings of the latter. 


The Coal Operators and the Railroads 


By J. Е. Tobey* 


President, Appalachian Coals, Inc. 


Today's larger and more powerful steam locomotives have 
relatively smaller fireboxes than their earlier prototypes be- 
cause of road clearance limitations, and they require draft« 
of hurricane velocity which naturally carry a much higher 
percentage of fine coal out of the stack than did the older 
locomotives. In fact, under heavy load conditions, some 
locomotives, when fired with run-of-mine or nut and slack, 
discharge as much as 35 per cent of the coal fired out of 
the stack practically unburned. 

For some time the railroads have been experimenting with 
the use of double-screened coal on their locomotives and 
tests have developed the value of these sizes for locomotive 
steam application. It has become more and more evident 
that the saving to the railroads in tons used through better 
performance for steam generation is appreciable, so that, 
today, the desire of the railroads to purchase this type of 
coal is being demonstrated daily by their inquiries for fuel. 

To meet this changing demand, the coal producer is faced 


with the necessity of securing his return on a mine-run 
basis, as production costs and a reasonable sales margin 
must be attained. The coal producer will be unable to stay 
in business unless run-of-mine coal, which is screened into 
its component parts, can be sold for an overall realization 
at least equal to the run-of-mine value on a ton-for-ton basis. 
The double-screened coal, then, must bring a realization 
suficiently above that of resultant to compensate for the 
lowered return which can be expected for the carbon sizes 
sold in the industrial market. 

Even the first step in opening up a new coal field or a 
new section of an existing coal field reveals at once the 
indissoluble partnership—the marriage of convenience, if 
you prefer—between the coal and the railroad industries. 
From the first the new coal mine must be able to count on 
complete co-operation by its railroad which, in turn, will 
give this co-operation in the expectation of future benefits. 
А prodigious amount of work is required on the railroad in 
laying out the right-of-way, grading the roadbed, and often 
tunneling through the heart of a mountain to reach the site 
of the proposed new mine. Then, during the first few 
months of development, the railroad takes the coal for its 
own fuel, thus providing the necessary time for the producer 
to deevlop a market for his output. 

There has. been considerable improvement. in coal quality 
since the war, and improvement is particularly noticeable in 
the last year. There are two main reasons for this—the re- 
tirement of marginal mines and the improvement in mechan- 
ical mining and cleaning equipment in the regular mines. 

There is no question but that the railroads did a mag- 
nificent wartime job in spite of the poor quality of coal they 
had to use for locomotive fuel. Unquestionably, this caused 
a great increase in engine failures and maintenance and, 
naturally, left a deep impression in the minds of railroad 
men. Nevertheless, it is fortunate that the railroads did not 
have to depend on oil fuel extensively during the war, since 
it was in short supply and critically needed for the war 
effort. It can be reasonably assumed that the fuel difficulties 
experienced by the railroads during that period contributed 
materially to the purchase of Diesel-electric locomotives in 


the postwar years. 


Double-Screened Coal 

Recent tests on several railroads have shown that double- 
screened coal from a given mine and seam shows much 
better results than the same coal containing fines. The Mo- 
tive Power Committee of Bituminous Coal Research, Inc., 
under the able chairmanship of E. C. Payne, has actively 
promoted further testing and evaluating of double-screened 
coal for locomotive use. The results of this work have been 
reported rather fully to this group by Mr. Payne and others 
at previous meetings. 

[Mr. Tobey cited the results of runs on the Norfolk & 
Western with 2-in. by %4-in. and 2%-in. by 1%4-in. double- 
screened coals in comparison with 2-in. by 0 coal, which 
reduced the weight of coal fired to 88.46 and 86.42 per cent, 
respectively, of the weight of the nut-slack coal required. 
Other data, he said, show that the greatest improvement is 
effected by the elimination of the minus 14-in. ог %-in. fines, 
with lesser, but additional, improvement from closer sizing. 
A top size of 3 in. he said, minimizes crushing in the 
stoker, but the railroads may have to take larger top sizes 
to secure sufficient tonnage.—Editor.] 

Inasmuch as it affects the distribution of coal very mate- 
rially, the coal industry would like to have more answers 
to the question of double-screened coal vs. resultant, run- 
of-mine, or nut-slack sizes. The experience to date should 
be augmented by further testing on other roads in other 
regions. What is the value of double-screened coal on your 
railroad? Would improved performance justify the payment 
of the increased cost of double-screened coal? Is double- 
screened coal needed at all times in all services? 


Further Improvement in Performance 
There are other ways of improving the performance and 
availability of the steam locomotive. You are all familiar 
with the tests run by the New York Central, giving modern 
steam power the same preferential treatment accorded Diesels 
on the same service, and of the fine record made by the 
steam locomotive. Other efforts have been, and are being, 
made to improve the availability of steam power and excel- 
lent results have come out of some of this work, but have 
the results shown induced other and intensified efforts along 
the same line? Have new coaling and water stations been 
put in as needed to improve availability, or has the tend- 
ency been to make the old, and sometimes inefficient, sta- 
tions do? Has any railroad equipped trucks to service steam 
switchers while in service, as has been done to service 
Diesels? Has preference been given to newer, more modern 
locomotive power in the back shops, or have these loco- 
motives had to wait their turn? Has every effort been made 
to cut the servicing time of locomotives down to a minimum 
to keep the crews on their toes to get the best results out of 
the steam locomotive? Or, on the other hand, has the 
steam locomotive been losing out by default? Here is the 
challenge to everyone who sees the wisdom of continuing to 
operate our railroads on coal fuel, which is our only re- 


liable long-range fuel. 
Research 


One of the most enlightening and encouraging develop- 
ments stemming from the partnership of railroads and coal is 
the co-operative research work which is being done. I refer 
particularly to the program of Bituminous Coal Research, 
Inc. and the Locomotive Development Committee, which 
have been under way for several years. 

It is, of course, unfortunate that this work was not started 
earlier, for it is very possible that the invasion of the rail- 
road field by Diesel engines might not have occurred. 
Nevertheless, the coal-carrying railroads and the coal in- 
dustry are spending millions of dollars for research and 
development projects ranging from complete new coal- 
burning locomotives to appliances and other means to im- 
prove the performance of existing steam power. In addition, 
groups of certain railroads and equipment manufacturers are 
engaged in locomotive development on a major scale. 
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Why Diesels on the Pennsylvania? 


When, some three years ago, we bought our first road 
Diesel-electric locomotive for test purposes, the railroad 
world looked aghast because no one felt that the Pennsyl- 
vania would ever enter the field. We were leaders in the 
development of steam power, as is typified by the Т1 
poppet valve, the S1 for high speed passenger, the Ql with 
four cylinders (two ahead and two at the rear), the Q2, an 
advancement over the Q1, the S2 steam-turbine locomotive, 
and the Jl, the war baby improvement of the C&O ТІ. 
Coal was accessible, as we operate through the prolific coal 
fields of Pennsylvania, Indiana, and Illinois. 

However, once we had broken the ice with one locomotive 
and had developed the high percentage of availability 
as well as the fact that we could operate at high speeds on 
long mileage runs, we were convinced that there was economy 
in the Diesel. This fact, coupled with popular public de- 
mand, as well as the fact that coal costs rose from $2.00 
per ton to $4.60 per ton, further convinced us. 

During 1939, we could acquire the most modern high- 
duty coal-burning steam locomotives at the cost of approxi- 
mately $150,000 each. Our electrification west from Harris- 
burg to Altoona, Pa., including the required electric loco- 
motives, could be extended for approximately $47,000,000. 
At that time, a 6,000-hp. Diesel-electric locomotive cost about 
$550,000. The lower initial cost of steam locomotives or the 
$47,000,000 electrification project on the division between 
Harrisburg and Altoona, placed against the higher initial 
cost of Diesels would have shown only a douhtful 5 per cent 
or 6 per cent saving at that time. 


Economics of the Program 


However, during the war, and subsequent thereto, the 
$150,000 steam locomotive increased to $350,000, or more 
than double the 1939 figure, while the $47,000,000 electrifi- 
cation project increased to $105.000.000. In contrast to the 
100 per cent boost in the price of the steam locomotive, 
the Diesel-electric locomotive manufacturers, by using pro- 
duction-line methods, were better able to regulate their costs 
so that the $550,000 locomotive of 1939 increased only 10 
per cent, or to approximately $600,000. During the period 
from 1939 to 1946, wage rates increased 47% per cent. and 
as of April, 1949, they had increased by 74% per cent. 

Thus, the doubtful five per cent to 6 per cent return on 
the Diesel in 1939, moved into a definite return in 1949 
of about 30 per cent, and in some instances as high as 45 
per cent. These facts, together with the necessity of a large 
motive-power replacement program as well as the need of 
increasing our operating efficiency are the most important 
reasons why we accelerated the Diesel program. There is also 
the increased public demand for smoke control, as evidenced 
by legislation passed by the various large cities. further 
restricting the use of coal as fuel. 

We have moved into the Diesel program very rapidly 
during the past two-and-one-half years, so that we now have 
in service or on order 1,062,330 hp. distributed in 63 road 
passenger locomotives, 82 road freight or helper locomotives. 
and 449 yard locomotives. The cost of these will be $130.- 
000.000. 

We have only a small percentage of horsepower yet to 
be delivered this year. During the short time that we have 
been in the Diesel field. we have built up 22,000,000 Diesel- 
electric locomotive miles with the small percentage of loco- 
motives we have had. 

The 449 yard locomotives are performing our freight and 
passenger shifting, transfer work. and in many instances 
local freight work. In other words, we have found these 
very versatile in the handling of different classes of service. 

The 63 locomotives, which we are using in passenger serv- 
ice. are hauling our east-west fleet of trains between Harris- 
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By H. C. Wright 


General Superintendent Motive Power, Pennsylvania 


burg, Pa., Pittsburgh, Cleveland, Ohio, Chicago, Detroit, 
Mich., Cincinnati, Ohio, and St. Louis, Mo. When we first 
acquired our passenger locomotives, we operated them as 
6,000 hp. but early in 1948 we reduced them from three-unit 
combinations—6,000 hp.—to two-unit combinations—4,000 
hp.—and thereby increased the number of locomotives in 
service. We were able to do this with all of our passenger 
power except the Baldwin permanently coupled units, which 
we are still operating as 6,000-hp. locomotives. 

The 82 freight locomotives are assigned to various services. 
Some of them are operating on through east-west scheduled 
freight trains between Enola (near Harrisburg, Pa.), and 
Chicago or St. Louis; others are hauling ore from Cleveland 
to the steel mills; others are hauling coal from Cincinnati to 
Columbus, Ohio; while still others are hauling divisional 
freight trains between Crestline, Ohio, and Conway, Pa.; 
between Columbus and Canton, Ohio. Many of our four-unit 
locomotives are operated on side trips as two-unit combina- 
tions and upon return to the originating terminals are again 
coupled and operated as four-unit locomotives. We also have 
a fleet of 4,500-hp. locomotives geared for 50 m.p.h. operat- 
ing in pusher service on the mountain slope between Cone- 
maugh. Pa., and Gallitzin, and Altoona and GCGallitzin. 
pushing freight trains up the steep grades. All of these 
locomotives are performing service formerly handled by 
steam power in the ratio of about one to five. 


A Light Division Wholly Dieselized 


We have completely Dieselized the Grand Rapids division. 
operating between Ft. Wayne, Ind., and Mackinaw Сиу. 
Mich., in order to obtain first-hand information on the 
economies of completely Dieselizing an entire division. We 
formerly operated 38 steam locomotives on this division, and 
they have been replaced by 19 Diesel-electric locomotives. 
This conversion cost us $4.000.000 on a division that bring- 
to us approximately $8,000,000 a year in gross revenue-. 
while our operating ratio was 118. By Dieselization, we hope 
to reduce our operation ratio to 85, and thus show a profit. 

When we started on our Dieselization program, our motive 
power consisted of 80 per cent steam, 17 per cent electric. 
and 3 per cent Diesel. By the end of 1949, our motive power 
line-up will be 50 per cent steam, 17 percent electric, and 
33 per cent Diesel. We will own approximately 7 per cent 
of all the Diesel-electric locomotives on Class I roads in the 
United States. 


Plans for Maintenance Facilities 


The acquiring of approximately 600 Diesel locomotive 
has not only changed the motive power on the Pennsylvania. 
but it has called for a rapid conversion of the maintenance 
facilities. Nearly $14,000.000 has been allotted to cover the 
erection of modern Diesel locomotive facilities. Some of 
the facilities have been built new, such as our shops at 
Harrisburg, Pa., where the passenger units are maintained 
and Enola (across the Susquehanna River from Harrisburg) 
where the through freight units are handled. At other point- 
we have taken portions of existing enginehouses and той. 
ernized them for the maintenance of yard Diesel locomotives. 
while at Columbus. Ohio, we are taking a three-track, 600-#1. 
steam-locomotive erecting shop and equipping it for heasy 
maintenance work. At Altoona, where we formerly handled 
the major portion of our class repairs to steam locomotive. 
we have taken 25 transverse erecting-shop tracks, and turn: 
them over for repairs to Diesel units. Tt is planned upon th- 
completion of the Columbus shop project. to handle heavy 


and class repairs on all Diesel locomotives assigned to points 
west of Pittsburgh at that point, while those locomotives 
assigned east of Pittsburgh will be handled at Altoona. This 
will definitely allocate the heavy maintenance work to two 
shops. We have set up, at the present time, to shop our road 
locomotives for heavy overhaul at 1,000,000 miles, while our 
yard and local locomotives will receive heavy overhaul at 
500,000 miles. This does not mean that we do no intermediate 
work, because we definitely are adhering to the mileage at- 
tention programs as set up by the locomotive builders. 


Training the Men 

In turning from steam motive power to Diesel motive power 
so rapidly we experienced, at first, some difficulties from 
inexperience of our men. However, when we inaugurated the 
Diesel program and prior to the receipt of the first locomo- 
tives, we had schools of instruction set up for maintenance 
forces. These schools were handled by our own employes 
in the most part, some of whom had been trained at the 


If good results are to be 
obtained, it is essential that 
all Departments of the Rail- 
road co-operate in the saving 
of fuel. 

Each employee must be 
sold on fuel economy. To ac- 
complish this, Division and 
local officers must display 
genuine interest in saving fuel. 

It may seem that improve- 
ments іп locomotives and 
train operation have about 
reached their maximum limits and that any further fuel 
saving may be quite difficult to accomplish. As a matter 
of fact, however, there are some ways remaining whereby 
we can make further savings. The two most important of 
these are closer supervision and the education of enginemen 
and others in the economical use of fuel. 

The first few weeks of employment are probably the most 
important in the career of the inexperienced employee. Dur- 
ing this period he must receive basic instructions in proper 
working methods. More important, he forms habits which. 
to a great extent, are patterned after the methods he is 
taught during the initial training period. If he is taught the 
necessity of economizing in the use of fuel, his interest in 
saving fuel will grow as he gains experience. 

You can’t make a good fuel conservation record without 
good supervision. The term “supervisor” is broad and, as 
commonly used, includes anyone from general manager to 
section foreman. The mere presence of a supervisor is an 
incentive to employees to put forth their best efforts. Super- 
visors must go out on the line with the men and observe 
them as they perform their duties, and be able to give con- 
structive criticism when needed. The men must be encour- 
aged, to feel free to come to the supervisor for his aid and 
advice. 

There are many practices which, in the past years, have 
proved very successful in conserving fuel. These must be 
kept before the enginemen constantly. One of the most im- 
portant of these practices is keeping the locomotive in good 
mechanical and operating condition. This will have a good 
moral effect on the crew and will inspire them to conserve 
fuel. There is nothing more demoralizing to an engine crew 
than to operate an engine which is not functioning properly. 


T. L. Henley, 
Chairmon 


locomotive builders’ plants. Others had acquired the knowl- 
edge from other sources. When the locomotives were re- 
ceived, trained personnel rode with the engine crews and 
instructed them. Certainly we had failures of the equipment, 
and we had man-failures, and we are still having both of 
them, but they are decreasing. Our road foremen, their аз- 
sistants and traveling enginemen, have done a grand job in 
training their men in the handling of the Diesels. Some of 
the men are anxious to learn all they can about the mechanics 
of the Diesel, while others only want to know how to operate 
the throttle and the brakes. However, we hope in the not too 
far distant future to have as well a qualified group of men 
operating our Diesels as we had operating our steam loco- 
motives. 

What the future holds for the Pennsylvania in the way 
of additional Diesel horsepower, only time will tell. If the 
economies of the situation will work out to our advantage | 
assume that we will buy additional horsepower, in fact, 1 


don’t see how we can do otherwise. 


Saving Fuel on Oil-Burning Locomotives 


Fuel meetings are very important to any fuel conservation 
program and the men attending these meetings must be en- 
couraged to take part in the discussion. 


Oil Firing Practice 

Residual fuel oil should be heated to a point where it is 
not too warm to cause it to lose part of its gases and yet not 
cold enough to prevent it from flowing freely to the burner. 
Oil should be delivered to the locomotive by the roundhouse 
forces at a temperature from which the engine crew can 
heat the oil sufficiently before time of departure of the train 
from the terminal. 

It is important that the burner be adjusted so that the 
blaze will strike about the middle of flash wall and lined 
exactly in the center of firebox. In case the burner is cracked, 
the mouthpiece clogged up or the atomizer opening partially 
stopped up, it will prevent proper steaming and cause black 
smoke. It should be examined frequently for these defects 
by the roundhouse forces as there have been many cases 
wherein engine crews have mistaken the real reason for an 
engine not steaming, thinking the trouble was in the front end. 

Black Smoke must at all times be avoided. The appearance 
of black smoke at the stack of a locomotive which is in 
good mechanical condition, is an indication of improper han- 
dling on the part of the crew. If an engine does not steam 
with a small amount of smoke issuing from the stack, it 
will do no good to make it smoke in excess as this will only 
cause the flues to be covered with soot, resulting in a waste 
of fuel. 

Flues should always be cleaned of soot immediately after 
leaving terminal or after the engine has been standing for 
some time. They should be cleaned out as often as necessary 
using sand until there is no black smoke issuing from the 
stack. This is an indication that flues are left free of soot 
Just before reaching the terminal, attention must be given 
the flues in order to leave them in a clean condition. This 
will improve the steaming and save fuel. 

The atomizer should be set to use the least amount of 
steam to produce a white flame or complete combustion. Too 
much steam causes damage to the flash wall, produces drum- 
ming and may cause carbon to form on the flash walls. Too 
light atomization causes a red fire, black smoke and im. 
perfect combustion. The amount of steam necessary to 
atomize the oil depends upon conditions and will v. a 
cording to the operation of the locomotive. SE 
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Setting of the valves is another point that cannot be over- 
looked and must be given consideration in order to provide 
proper steam distribution. This will eliminate the necessity of 
working the engine unduly hard. 

Engine crews should familiarize themselves with the pro- 
file of the road over which they are operating the locomo- 
tives. This will result in a saving in fuel as they will then be 
able to take advantage of any easement in the grade line 
where it is unnecessary to have maximum steam pressure. 

Close co-operation between the engineman and fireman 
always produces good results. If the engineman will signal 
to the fireman any changes in the throttle opening or cut-off, 
it will enable him to make necessary adjustments. 

Proper train dispatching and make-up of the train, with 
reference to loads and empties, being properly placed, all 
tend to conserve fuel. This will also eliminate much rough 
handling of equipment and damage to lading. 

The valves in the manifold should be checked frequently 
to see that they are not leaking. The burner blow-out, oil- 
line blow-back and jacket heater valves, if leaking, will re- 
tard the steaming of the locomotive and in many cases 
cause steam failures. 


Good results have been uni- 
versally obtained by the edu- 
cation of enginemen and fire- 
men prior to the assignment 
of Diesels to their district. 
This instills a familiarity and 
confidence in the new equip- 
ment that is hard to come by 
in a crew that suddenly find 
themselves in Diesel service 
without benefit of previous 
training. Good will between 
management and crews is also 
brought about because these men are quick to realize that 
a good deal of calculated planning has preceded the actual 
assignment of diesels to the district and that their unfamil- 
iarity with the equipment has been fully considered. 

At the present, several different methods of instructing 
crews are in general use. These are as follows: (a) The 
Diesel instruction car; (b) on-the-job instruction by road 
supervisors; (c) actual instruction on a touring road Diesel 
unit; (d), classes held in engine terminals; (e) company 
compiled Diesel-locomotive operating manual. 


F. Thomas, 
Chairman 


The Diesel Instruction Car 


The Diesel instruction cars are company owned. They 
vary from a car that contains a blackboard, screen, slide and 
motion-picture projector and folding chairs to one that in- 
cludes the complete electrical equipment of a locomotive from 
the engineman's control stand, engine-control panel and 
small Diesel engine to all the parts found in the electrical 
cabinets as well as the governor and governor control and 
a complete steam-generating unit. All of the foregoing can 
be operated and all road conditions duplicated. 

On most railroads a supervisor of diesel instruction is in 
charge of the instruction cars and under him on each car he 
generally has from one to two instructors. Where two are 
used one is from the operating department and one from 
the mechanical department. The former instructs on the 
actual operation of the Diesel locomotive while the latter 
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One of the most serious offenses in wasting fuel is around 
the terminals. Engines that are allowed to stand with fires 
burning consume great quantities of fuel unproductively. 
These conditions can be eliminated by close co-operation 
between the chief dispatcher, yardmaster and roundhouse 
foreman. 

The relatively small steam space in the modern locomotive 
boiler should not be reduced by a high water level. This 
retains a great amount of moisture in the superheater units, 
which causes a drop in the superheater temperature. In ad- 
dition lubrication in the cylinders is destroyed and damage 
to machinery may ensue. This also has an adverse effect 
on the fuel performance. 

Fuel oil unloading boxes should be high enough so that 
water cannot drain into them and lids on the boxes must 
be kept closed and tightly fitted. Roofs on fuel-oil storage 
tanks must be frequently inspected to see that there are no 
leaks. Leaky heater coils in storage tanks must be repaired 
as soon as discovered. 

All of the above mentioned conditions are detrimental to 
fuel conservation and must not be allowed to exist. 

This report was presented by Chairman T. L. Henley, chief 
fuel supervisor, Missouri-Kansas-Texas. 


Education of Diesel Crews 


instructs on the various parts of the locomotive and their 
function in the over-all operation. 

The car follows a prearranged schedule of stops and 
classes. The classes are as informal as possible, with ques- 
tions asked freely, and everyone is free to come and go as 
they see fit. Emphasis is placed on the actual handling of the 
equipment under operating conditions. Each engineman, in 
turn, takes his place in the engineman’s seat, and, after first 
familiarizing himself with the handling of the throttle, the 
reverse lever, selector handle, brake valve and the various 
control buttons, goes through a normal sequence of operating 
just as he would do on the road. Either crew man starts the 
engine, puts it on the line, and, together they work their 
way out of problems set up by the instructor. These prob- 
lems include ground relay action, engine failing to load up, 
stuck starting contactors, burned-out fuses or tripped circuit 
breakers, engine overspeed and automatic brake applications 
due to safety food-pedal release, locomotive overspeed and 
train stop applications, etc. 

The same procedure is followed in the operation of the 
steam generator. 

In addition to the actual equipment on the car, the in- 
structors are aided by charts, slides, motion pictures, silent 
and sound, records and a wire recorder. These are especially 
helpful in demonstrating the use of new or redesigned equip- 
ment. 

Where a company-compiled Diesel-locomotive manual is 
distributed to all the crews, the instructor’s material con- 
forms very closely to that in the book. 


On-the-Job Instruction by Road Supervisors 


New crews, assigned to a Diesel road engine for the first 
time, are accompanied by one or more road supervisors. 
These supervisors include the road foremen of engines and 
assistants, assistant supervisors of air brakes, fuel supervisors. 
Diesel supervisors, and Diesel inspectors. These men ride 
with crews for an average of about ten trips or until the 
road foreman feels that they are qualified. 

These supervisors, in the most cases, have had whatever 
schooling the manufacturers have to offer. In addition, they 
make it a point to visit the Diesel instruction car each time 


it is in their territory to keep in touch with current develop- 
ments. Some of the supervisors have also had a certain amount 
of shop training. 

While on the locomotive, they make sure that the crew 
understands how to start and stop the engine and how to 
put it on the line. The location of safety and protective 
devices is pointed out as is also the nature and function of 
the different parts of the locomotive. The engine crew is 
shown how to start, stop and put the steam generator on the 
line, and, in the case of two generators, how to balance the 
generators so that each is contributing its share of steam to 
the trainline. 

During operation, the crew is instructed in the proper 
handling of the electrical equipment from the control stand 
so as not to misuse it. The new features of the brake equip- 
ment are pointed out to them, and they are shown how to 
recover from an automatic brake application due to a safety 
Íoot-pedal, train-stop or locomotive overspeed application, 
and how to recover from an emergency brake application. 
The engineman is shown the proper way to start and stop 
the locomotive and how to handle the throttle over railroad 
crossovers and during brake applications. He is also shown 
the proper way to use the dynamic brake on locomotives so 
equipped. 

The road supervisors, where a company-compiled Diesel- 
locomotive operating manual is distributed to the crews, 
clarify the instruction in the operating manual insofar as 
protection of the equipment is concerned. The road super- 
visors from the operating department, are, of course, quali- 
fied to operate the locomotive and qualify crews. 


Actual Instruction on a 
Touring Road-Diesel Unit 

In some localities, instruction of crews has been aided by 
the use of an actual road Diesel unit, loaned from the oper- 
ating department for this purpose. The unit is placed at 
each of the engine terminals in the district. Small classes 
of not over five or six men are conducted, briefly explaining 
to the enginemen some of the more important features of 
the operation including the engineman’s control stand, the 
engine control panel, location of filters and screens in the 
fuel-oil and lubricating-oil systems, emergency fuel valve 
and other important items. 

Road supervisors serve as instructors and in some cases 
they are aided by representatives from the manufacturers. 

This type of instruction is very valuable but is quite lim- 
ited due to the fact that road Diesels are placed in revenue 
service almost immediately upon delivery from the manu- 
facturer. 


Classes in Engine Terminals 

Engine crews are being instructed by classes held in their 
own terminals. All of these classes are endorsed by the com- 
pany but a great many of them are being conducted on the 
initiative of the individual road supervisors for which they 
deserve a great deal of credit. 

These classes have two advantages. First, they can be 
scheduled for the best local convenience, and secondly, there 
are no strangers present and the enginemen feel more free 
to bring up their problems. 

As a general rule, it has been found more beneficial to 
run these classes so that at one meeting, only one particular 
function of the locomotive is taken up. For example, in 
one meeting the fuel system is taken up, in another meeting, 
the lubrication system, and so on. 

Tn the more vigorous of these programs, the road super- 
visors are aided by instructors on loan from the Diesel in- 
struction car and from the manufacturers. 

Charts, slides and motion pictures are in general use in 
these classes, 


Company-Compiled Diesel-Locomotive 
Operating Manual І 

The company compiled Diesel-locomotive operating man- 
ual has been generally accepted as one of the best means 
of educating engine crews. It consists of a composite listing 
of operating instructions for each type of road locomotive 
owned by the company. Because of its loose-leaf make-up, 
it is adaptable for the easy insertion of instructions on new 
or re-designed equipment. 

The operating manual confines itself to the essentials in 
regard to the operation of the locomotive. It is in no sense 
of the word a maintenance manual. 

The following will give some idea of the subjects cov- 
ered by the operating manual: Precautions before starting 
oil engine, starting engines and putting engines on line, 
preparations for moving the locomotive, starting the train, 
establishing dynamic braking, stopping engines, changing 
operating cabs, leaving the locomotive for layover, towing 
the locomotive dead in a train, operating precautions, elec- 
trical precautions, shut downs in freezing weather, and drain- 
ing locomotive in case steam is not available. Instructions 
on the steam generator are also included, as is a section 
devoted to questions and answers for firemen and engine- 
men of troubles they might incur enroute and those which 
they could remedy. 

Illustrations are freely used throughout the manual. These 
include schematics of the engine cooling, fuel and lube-oil 
systems, selector handle latching and the steam-generator 
flow diagrams. Also included are the following photographs: 
the electrical cabinets to show locations of fuses and cir- 
cuit breakers, the engine overspeed-trip reset lever or button, 
the engine-control panel, the engineman's control stand, 
shutter operating mechanism, the emergency fuel cut-off valve 
the load and transition indicating meter and the steam 
generator. 

The steps to be followed under each of the above subjects 
are listed numerically in the proper order as they would be 
done on the locomotive by the crew. The phraseology used 
is of the type that will be readily understood by all the crews. 

The distribution of these manuals is handled by the road 
foreman of engines whose duty it is to see that they are 
placed in the hands of those crews who are actually in 
Diesel service. At the time these manuals are distributed, 
the crews are instructed to return any operating manuals 
published by the nianufacturers that they may have in their 
possession. In this way, all the crews, no matter in which 
territory they operate, are governed by one set of instructions. 

The company manual is also used to lontrol any con- 
trary off-hand operating instruction that would otherwise be 
given out by representatives from the manufacturers. Аз a 
rule, when these representatives find that the railroad has its 
own set of written instructions, they will adjust theirs to 
conform, thereby eliminating a great deal of confusion that 
would otherwise be present among the operating men who 
would be instructed one way by their company and another 
way by the manufacturer. 

The chairman of the committee which prepared this re- 
port is F. Thomas, assistant to general superintendent equip- 
ment—Diesel and electric. 


Discussion 

The need for patience during the period of training steam- 
locomotive crews in the operation of Diesel locomotives 
was reiterated during this discussion. To overcome road 
failures it is important to teach the men trouble shooting 
just as soon as possible. The problem of keeping operating 
manuals within practicable limits on roads which have loco- 
motives from all the builders in service has led the New 
York Central to develop a single manual 4 in. by 3 in. which 
is only one-half inch thick in which is everything which 
is considered necessary for the engine crews to know. 
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Education of Engine Crews—Steam 


This report of a committee, of which G. E. Anderson, gen- 
eral fuel supervisor, Great Northern, was chairman, reviewed 
the change in qualifications for firemen which were brought 
about by the advent of the mechanical stokér. Whereas, 
formerly husky young men were sought for as enginehouse 
laborers to become firemen, young men are sought who have 
à high-school education and are characterized by keenness 
of observation, strong personality, anl a willingness to carry 
out instructions. Normal age limits are 18 to 25 years. 

Instructions include rules covering proper combustion, gen- 
eral operating rules, and rules applying specifically to the 
territory. The young man is expected to utilize his spare 
time in preparing himself for the progressive mechanical 
examinations. Newly promoted enginemen need the guidance 
of road foremen on the first trip as enginemen in order that 
they may develop self confidence. The importance of a 
promotion incentive hevond seniority was stressed. 


Discussion 


Throughout the discussion of this report the importance 
of getting the new men started off right was stressed. This 
is best accomplished by having the road foreman or his 
assistant accompany the student fireman on his first trip. 
Or, if this is impracticable, he should be placed in the 
hands of a crew who will take some interest in getting him 
started right. Many members commented on the complete 
lack of responsibility which many enginemen take in helping 
new men. Оп roads which receive coal from many sources 
which vary in quality it was suggested that the new fireman 
should be taught to distinguish between them and learn how 
to handle them as early as possible during his training. 
Confining student trips to local freights rather than time 
freights or passenger service was advocated because the fire- 
man will be more willing to let the student handle the tre. 


Trends in Fuel Cost and Use 


Coal used in 1949 is going 
to cost overall about the 
same number of million dol- 
lars as railroad fuel cost 
in 1943, but we are going 
to use only half as much coal. 
Perhaps it’s twice as im- 
portant to save a ton now 
as it was in 1943. So far as 
Diesel oil is concerned, a 

A. A. Raymond, steady increase in cost per 
Chairman gallon is shown until the 

1949 reduction. In 1939 38 

million gallons were used and in 1949 it is estimated that 
there will be thirty-eight times as much. Meanwhile, from 
1939 to 1949 the price per gallon has approximately doubled. 

It is interesting to note that since 1939 the price of coal 
has increased 117 per cent and the price of Diesel oil has 
increased 104 per cent. 

Figure 1 shows the gross ton-miles handled by coal-burning 
locomotives in per cent of the total, starting with the year 
1936 through 1948, and an attempt has been made to 
estimate the trend in future years. In general, it might be 
said that about 80 per cent of the railroad business was 
handled by steam locomotives in 1936 and that in 1958 it 
looks as if not more than 20 per cent, possibly substantially 
less, would be handled by steam locomotives. This indicates 
the constant study that must be made to store surplus steam 
locomotives as Diesels are received. 

From 1942 to 1948 the coal used per passenger car-mile 
increased 19.4 per cent; per thousand gross ton-miles, 9.7 
per cent, and per switching locomotive-mile, 12.4 per cent. 
During this period the price of fuel has about doubled, so 
that instead of about a 10 per cent loss, it is a 20 per cent 
loss. It would seem that this requires particular attention, 
because it has been found that as Diesel locomotives are 
placed in service, the coal-burning locomotives are not stored 
in the proper ratio. One railroad which the reports indi- 
cate has been very active in eliminating coal burners in 
proportion to Diesels received shows a very good fuel per- 
formance, while another quite similar railroad, where ap- 
parently it had not been practical to store the coal burners, 
shows a very adverse fuel performance. That is, the storing 


666 RAILWAY MECHANICAL ENGINEER, NOVEMBER, 1949 


of coal burners commensurate with the receipt of Diesels is 
a means of at least showing up this adverse trend in the 
amount of coal required to do a unit of work. 


Effective Coal Size for Road Locomotives 


Figure 3 has been presented before this Association and 
the National Coal Association by E. C. Payne of the Pitts- 
burgh Consolidation Coal Company. Assuming that a road 
locomotive uses 13,000 tons of coal a year, the difference. 
simply based on stack loss, between using run-of-mine and 
egg, allowing 25 cents extra a ton for the egg coal, shows 
a saving for one locomotive of $4,500 a year. This is based 
only on the stack loss and doesn't include the many other 
items that would make an additional saving in coal. In 
addition to fuel saving, the necessity of reducing the emis- 
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Fig. 1—Per cent of actual and prospec- 
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sion of solid material from locomotive stacks—that is, the 
reduction of so-called fly ash—becomes of even greater im- 
portance than the saving in cost of fuel, because of the 
public pressure that is being put on all industry to stop 
throwing dirt of any kind into the air. 

Figure 4 represents a main-line division of a large rail- 
road having a total freight business of 8% billion gross ton- 
miles a year, handled by coal-burning locomotives which 
accumulated approximately four million miles. It will be 
noticed that there had been a steady increase in the pounds 
of coal per thousand gross ton-miles for two years up to 


QUANTITY AND COST OF RAILWAY FUEL OIL. 
Average р 


Total tons cost per increase 
Year or gallons Total cost ton or gal. over 1939 
COAL 
1939 13,935,025 $175,226,000 $2.37 
1940 19,621,318 86,328, 2.34 
1941 91,655,061 225,471,000 2.46 8,248,955 
1942 109,618,324 282,815,000 2.58 33,981,679 
1943 122,593,389 357,973,000 2.92 67,426, 
1944 122,653,989 7,987, 3.16 „896,6: 
1945 115,153,596 378,855,000 3.29 105,941,303 
1946 100,485,542 383,855,000 3.82 145,704,033 
1947 100,437,382 414,497,000 4.13 176,769,789 
87,836,598 451,313,000 5.14 243,307,37 
1949 Est.* 65 ‚811,448 338,610,000 5.14 182,480,530 
DIESEL ОП, 
1939 566, $ 1,694,979 $.04395 
1940 58,103,699 ‚603, s 9,388 
1941 97,200,254 „389, ‚04516 117,612 
1942 152,597,194 1,104,632 .0 997,985 
1943 190,623,249 10,045,845 0527 1,687,01 
1944 282,627,538 15,129,052 .05353 2,107,572 
1945 410,230,460 21,385,314 05213 3,355,685 
1946 510,695,924 28,195,522 05521 „150, 
1947 722,178,929 53,694,003 - 07435 21,954,239 
1948 1,093,245,745 115,295,870 .1051 66,142,650 
1949 Est.* 1 454,016, 595 130,861,494 .09 66,957,437 


* Based on five montbs' reports. 


that date. Since the egg coal was put in service, the general 
trend is a 15 per cent reduction in fuel required per unit of 
work. 

This represents a gross saving during the period of over 
$100,000 in fuel after deducting the 25 cents extra per ton 
that is being paid for egg as compared to run-of-mine coal. 
This $100,000 is quoted as representative, although the ac- 
tual saving was many times this, but having better weather 
and other favorable conditions, the saving has been dis- 
counted to a figure that can easily be defended. In addi- 
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Fig. 4— Relation of coal size to the trend 
of fuel consumption on a moin-line divi- 
sion of a large railroad (with 30 per cent 
side-line business using mine-run cool) 
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Поп to this dollar saving, 720 fewer engines reported as 
steaming hard arrived in the enginehouses and 133 fewer 
engines were taken off trains or classed as engine failures, 
this meaning an additional very substantial saving. 

It will be recalled that last year, as the result of 16 super- 
vised tests runs, the Seaboard Air Line reported a 33 per 
cent saving. Further savings have been reported by the Louis- 
ville & Nashville as set forth in the September 10, 1949, 
issue of the Railway Age, as follows: 

“Over and above the 12 per cent saving in fuel effected by 
the M-1’s over the 2-8-2's when equivalent grades of fuel were 
burned, an additional saving of over 10 per cent in the coal 
bill has been made by using sized coal. This has resulted 
in a saving of over $1,000,000 a year on the railroad's fuel 
bill alone. The use of this sized and washed coal with all fines 
removed has also eliminated the stopping up of flues and the 
slagging of the flue sheets, and has reduced clinkering of 
the fire. By actual test the better coal was also shown to be 
capable of increasing the boiler evaporation by about 15 
per cent. All coal used by the L. & N. now has a minimum 
size limit of % in. Most of it has а maximum size limit of 
3 in. to prevent undue flaking and crushing. Coal from some 
areas is allowed to go as large as 4 in., and in some cases 
even to 6 in., depending on the combination of various qual- 
ities and the availability." 

It will be recalled that last year E. S. Bonnett, fuel pur- 
chasing agent, New York Central System, recommended 
closer contact between fuel conservation men of the rail- 
roads and their purchasing agents so that the purchasing 


agent would have exact data on the value of comparative 
fuels, because, obviously, the mines cannot overnight change 
from selling one size coal to another where so many million: 
of tons are involved as the railroads use. This will have to be 
a long-range development, but it seems fair to say that there 
will be no such development until the railroad fuel conserva- 
tion men have thoroughly sold their purchasing agents on the 
relative value of the different coals. 

This report was prepared by a committee of which A. А. 
Raymond, superintendent, fuel and locomotive performance, 
New York Central System, is chairman. 


Discussion 


Evidence from several railroads was presented showing 
the improvement in fuel consumption, the reduction in mid- 
division fire cleaning, and elimination of steam failures fol- 
lowing changes from run-of-mine coal to double-screened 
coal. Sizes of double-screened coal reported on varied widely, 
depending upon availability. The Seaboard reported a reduc 
tion from 134 lb. per 1,000 gross ton-miles with the former 
supply to 87 Ib. per 1,000 gross ton-miles with the double 
screened coal. The representatives of some roads questioned 
the price differential of 25 cents per ton mentiond by Mr. 
Raymond, indicating that the double-screened coal cost con- 
siderably more than this differential. 

The purchasing agent should be given something to work 
on, such as the results of comparative dynamometer car tests 
when he is requested to change the specifications of the coil 
he is to purchase. 


Economical Operation of Stokers 


ш + 


Thorough inspection of the engine and proper preparation 
of the fire before leaving the ready track will at least insure 
a good start on a trip with a stoker-fire locomotive. Here is 
where economical operation begins. Assigned duties of the 
fireman when taking charge of locomotive vary on different 
roads. He should be sure that his stoker has proper oil level 
in the crankcase, that the drive-shaft joints and bearings 
are oiled and the hydrostatic lubricator full and feeding. 
He should have his tools, such as jet hook and slide hook 
if slides are used. _ 

While fire is being inspected he can note conditions of 
distributor plate, blow out jets and set them to his taste. 

Fire preparation will depend on local conditions to some 
extent and whether the fire is received with banks. Any big 
accumulation of ash or clinkers should be removed and the 
fire should be trimmed up with the shovel. The stoker engine 
can be tried out without making any smoke if the jets are 
shut off and the coal is shoved off the plate with a shovel. 
This will warm up the engine and free it from condensation. 
In many cases a good job of blowing down the boiler will 
enable him to get a good fire and avoid popping the engine. 
We have all seen a lot of coal wasted by doing too much firing 
when taking charge of the engine. Many bad fires and steam 
failures start by getting ready too soon. 

While waiting for the start, the fire should carefully be 
built up with the shovel. A shovel fire has all sizes of coal 
burning at once and will make a more stable fire bed, less 
liable to be disturbed and damaged than one built up by the 
stoker. Right about here is where teamwork really begins to 
come into the picture. The fireman must be informed when 
the engineman is ready to leave so he can get a proper 
firebox temperature and sufficient water level to start the 
train. without losing steam or having to crowd the fire. 
Thin spots or dead.areas will let a lot of cold air up through 
them as soon as the work' begins. All train-handling rules 
require slow speed at start. This slow speed should be ac- 
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complished with as light a work rate as possible. The stoker 
can be started slowly and distribution regulated. As firebox 
temperature determines how fast and how efficiently the coal 
is burned, the firing rate will be such that coal is instantly 
ignited and has an opportunity to burn before it is covered 
up with green coal. Avoid overfiring. 


Out on the Road 


The ideal way to fire is to run the stoker just fast enough 
to keep a uniform firebox temperature. This can be done a 
good part of the time by- proper teamwork. Economical frint 
is а two-man job. Economical operation оѓ, the locomotie 
comes first. The fireman’s constant attention: is required te 
avoid any condition that will tempt him to crowd his frt. 
His experience and knowledge of the division enables ie 
plan ahead for heavy or light work rates. Asa p m. 
jector or water pump is worked about like and in "i м 
with the stoker. He can gain a little water when i s 
he is going to need it. At the same time he can аки : 
fire bed up for an approaching hill. It is very A nuit 
keep a good bright fire that will respond to a quic i e 
when firing in rolling or hilly country. Here pw Ane 
goes from one extreme to the other in a a i be пе 
It the stoker is properly used downhill. it will no ie 
essary to over-fire when starting up. When the m ie 
grade is reached, let the fire burn out clear yw i afec 
any irregular condition can be corrected й z Jesel b 
steam pressure. The firebed can be kept at ie ing hard- 
light shaking, done when the engine 1$ "e are caught i 
Clinkers can usually be handled easily if they stoker slowly 
time. With some coal it is best to run the 5 
while shaking grates on the road. 

Sidings апа stops should be appro 
burned down enough to avoid loss at рор E 
should be low enough to enable the ait fires burn 
while preparing to leave, if necessary. 


ached with the бе 


ES 


| 
| 


quickly and are too hot for long waits, they are prone to 
cause clinkers. So the fire is best maintained with the shovel, 
much as in leaving the terminal. 

In spite of careful fuel handling from the mine to the 
coal chute, we occasionally get some iron, wood, rock, 
etc. Ав a rule these stoker-stoppers are quickly disposed of 
by a few reversals, but when the stoker stops we never 
know for sure it will be overcome easily. The fireman must 
tell the engineman at once. Many bad delays could be 
avoided by good teamwork at this time. If the stoker can't 
be started soon, it is sometimes best to stop. Keep the fire 
up by hand until the difficulty is corrected. If necessary to 
fire by hand, the jets and distributing plate are a big help 
on large power. Be sure to shut off steam and put the re- 
verse valve in neutral when working around the auger. 

Years ago we had very few gauges for stoker regulation; 
now the jet pressures and engine pressures can be read at 
a glance. This gives the fireman a complete picture of jet 
and engine conditions and enables him to avoid a lot of 
trial and error adjustment. As the density of the smoke 
tells us a lot about our firebox condition, a good clean 


The trend toward Dieseliza- 
tion of power on most rail. 
roads has gained such mo- 
mentum as to stop further 
consideration of experimen- 
tation and improvements of 
any part of the steam loco- 
motive. There are, neverthe- 
less, modern steam Јосото- 
tives which have many years 
of usefulness and many of 
these will still be operating 
when present Diesel locomo- 
tives will have to be replaced. Efficient operation of the 
locomotive is not only accomplished by design and con- 
struction, but also in the necessary and proper maintenance 


of its parts. 


S. R. Tilbury, 
Chairman 


Relative Fuel Price Trends 

The policy of operation on any railroad is generally 
shaped by economic conditions. During the year 1948 the 
cost of all fuels reached a peak and the cost of fuel in 
relation to work performed placed Diesel fuel as the lowest 
on the list, coal as a second in cost, and steam fuel oil 


as the highest in cost. 
During the early part of 1949 reductions in fuel costs 


began to take place, the greatest being that of steam fuel-oil- 


prices, which have been shown on market lists as low as 90 
cents per barrel. In good locomotive performance, three 
barrels of fuel oil are equivalent to one ton of coal and the 
use of oil-burning locomotives on some roads is considerably 
more economical than the use of coal-burning locomotives. 
The reduction in coal prices has not been great so far. 
Reductions also took place in the cost of Diesel fuel, but not 
in proportion to the reduction in cost of steam fuel. There- 
fore, the cost of fuel for oil-burning steam locomotives is 
much Jess than that of the coal-burning locomotives and 
about equal to the Diesel Jocomotives. 

Where steam fuel oil is available, it is economical for 
some roads to convert their coal-burning locomotives to oil- 
burning, or, in some instances, to extend the operation of 
oil-burning locomotives over what has previously been a coal- 
burning territory. A study of this situation would indicate 


smokestack pilot light makes night firing easier and more 
efficient. Some roads are having satisfactory service with all 
stoker tank slides removed. There is very little extra drag 
on the engine and the fireman does not have to go back in 
the tank. When necessary to dig down coal and safety rules 
permit, the coal gates should be opened and digging started 
from the gate on back so as to have the deck to stand on. 

Coal should never bank up on the distributor plate, espe- 
cially when tying up. Under these conditions, the corners 
will burn off rapidly, making it hard to get coal on the 
extreme back corners of grate. Leave thesjets cracked when 
tying up and enough water and fire to keep the engine alive 
until the cinder-pit crew takes charge. Report any defect 
in the stoker, such as burned plate. Sometimes distribution 
trouble is caused by a clogged or open grate. 

The members of this committee are D. C. Black (chair- 
man), road foreman of equipment, St. Louis-San Francisco; 
E. E. Bergman, road foreman of engines, Wabash; C. M. 
Doane, road foreman of equipment, St. Louis-San Francisco; 
E. Н. Ellis, road foreman of equipment, St. Louis-San Fran- 


cisco. 


Locomotive Front Ends and Arches 


that there may be some reduction in the prices of coal, that 
the present low price of steam fuel oil will continue, and 
that the greater demand for Diesel oil will tend to raise 
rather than further lower this type of fuel. Because of 
this economic situation, some roads are now converting, or 
giving consideration to the conversion of, coal-burning loco- 
motives to oil-burning locomotives. 


An Oil-Burning Front End 

A photographic sketch of an oil-burner front end is illus- 
trated. It has given several years of satisfactory service on 
the larger and most modern type of freight and passenger 
locomotives burning oil on the Atchison, Topeka & Santa Fe. 
This type of front end is simple in construction and follows 
in principle the best developments made in coal-burning 
locomotive front ends, but with no netting or table plates, 
except in some sections of the country where the law re- 
quires netting because of fire hazards in forest regions. The 
inside stack extends well down below the exhaust nozzle 
with the skirt at the bottom following the curve of the 
smokebox within about 10 in. This front end is efficient 
in the production of draft and produces a free-steaming loco- 
motive at low back pressure. The low skirt arrangement 
tends to produce a high velocity of the gases around the 
bottom of the smokebox and to keep the smokebox clean of 
flue sand. The front portion of the skirt of the extension 
stack is removable for the purpose of facilitating inspection 
of the exhaust nozzle tip, also for making pressure tests. 

Shown with this front-end arrangement, in outline only, 
is what is termed a telescopic stack. The purpose is to in- 
crease the height of the stack so as to prevent trailing of 
smoke and exhaust steam around the cab, which limits visi- 
bility when the locomotive is not being worked to full 
capacity or drifting. This has proved to be a very im- 
portant feature on large locomotives with short outside 
stacks, particularly in damp or heavy weather conditions. 
Not only has this arrangement proved itself to be entirely 
satisfactory and effective in overcoming this objectionable 
condition, but it has tended to create a greater draft and 
improve the steaming qualities of the locomotives on which 
used. It has been possible to increase the size of the exhaust 
nozzle as much as % in. in diameter. 

This telescopic extension is made to raise and lower ver- 
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tically within the inside extension by means of a system of 
levers and an air cylinder mounted at the base of the stack 
on the outside of the smokebox. An air valve located in the 
cab accessible to the engineman controls the raising and 
lowering of the extension and, when raised to full height, 
the top of the stack is 19 ft. above the rail, 3 ft. higher than 
the original stack. There are, of course, some overhead 
structures which the stack, when extended, will not clear. 
Where such structures exist, warning signs placed alongside 
of the track inform the engineman when the stack should be 
lowered. Because? of improved visibility and elimination of 
the objectionable features of trailing smoke and exhaust 
steam, with improvement in steaming qualities, the arrange- 
ment is in great favor with all enginemen. 

A review of past experimental work and tests as set forth 
by the reports of the committee on this subject, indicates 
that present-day designs and practices have followed in 
principle the conclusions reached from information gathered 
by this committee and confirmed by actual laboratory and 
road tests. Twenty years ago the committee reported that 
conclusions reached concerning locomotive front-end design 
as developed by tests on the Missouri Pacific were: 

l— That there are great possibilities of improving steam 
production and decreasing back pressure by means of larger 
nozzle tips, provided other parts of the front-end design are 
well worked out. 

2—That an increase in staek diameter would often result 
in improved performance. 

3— That for engines of the size and capacity of those now 
in common use, the old style lift pipe is unsatisfactory and 
that the inside stack extension is more effective than the 
lift pipe. 

4—That, in order to secure the benefits available from large 
nozzles, care must be taken to remove restrictions elsewhere 
in exhaust passages. 

5—That the Goodfellow nozzle seems superior to the plain 
exhaust nozzle tip and that the six-pronged Goodfellow tip 
is not generally as good as the four-pronged tip. 


Generally speaking, present-day designs on our large and 
modern type steam locomotives conform to these conclu- 
sions and are giving good results in efficient service. 

In 1933, the University of Illinois issued a bulletin based 
on a series of laboratory tests of locomotive front ends. In 
this bulletin is found information indicating that the four- 
ported exhaust tip was of the most efficient type for producing 
draft in relation to the exhaust back pressure. An exhaust 
nozzle with tip of this type has been used exclusively on the 
Santa Fe for more than 20 years, giving efficient and satis- 
factory results in producing drafts for good steaming 
qualities and increased horsepower of the locomotives on 
which it is used. It should be further stated that in the 
Illinois University tests, the difference in efficiency of all 
exhaust nozzles tested did not vary more than 12 per cent. 


Efficient Spark Elimination 


One of the problems of most coal-burning roads, partic- 
ularly so in sections where there is a heavy growth of vege- 
tation, is the elimination of fire hazard from sparks dis- 
charged from stacks. Generally, some form of netting 
arrangement is used for this purpose, but this never has 
been completely and satisfactorily accomplished. If the 
netting used is too small in its openings, draft is restricted, 
and, if openings are too large, sparks pass through freely 
without being extinguished. The use of netting often results 
in complete stoppage and failure because of lack of draft 
and no steam. This has, to some extent, been overcome by 
the use of the.slotted type or Draftac netting with slotted 
holes placed horizontally so that the sparks are crushed, 
but pass through after being extinguished without stopping 
up holes in the netting. This type of netting has been re- 
ported as being very successful on the Great Northern. 

The Cyclone front end is an arrangement without net- 
ting, but baffles are used and so placed that a centrifugal 
action is given to the cinders and sparks in which the violent 
twirling action tends to crush the sparks and extinguish 
them before passing out the stack. 
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А front end for oil-burning locomotives in service on the A.T.&S.F. 
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This type of front end has been used for many years on 
the Northern Pacific, with claims that the size of the exhaust 
tip was increased in area 12 to 15 per cent, with a reduction 
in back pressure of 25 per cent or more, resulting in an 
improved efficiency of the locomotive in fuel performance 
and increased horsepower. Since no netting is used, this 
eliminates failures due to stoppage of the netting. Com- 
plete elimination of sparks has been claimed. These claims 
were confirmed and reported in a bulletin of the University 
of Illinois as a result of laboratory tests with this type of 


front end. 


Tight Brick Arches 

The application of the brick arch has been accepted as 
essential to more efficient combustion on all coal-burning 
locomotives over a long period of years. The brick arch 
may be supported by the conventional arch tubes at one end 
in the throat sheet and in the back end at the back boiler 
head sheets, or supported by thermic syphons, or the more 
recent circulator tubes. From information gathered for, 
and discussions in this association, it would appear that 
the brick arch set tight against the throat sheet gives better 
results than a brick arch held open at the front end from 
3 in. to 5 in. by spacer bricks. There have been claims 
that, with the brick arch set against the sheet so there is 
no opening for cinders to pass through, there will be less 
flue stoppage and less honeycomb accumulation on the flue 
sheet than with the brick arch with openings at the front 
end. Tests have shown on some large roads that these 
claims are not well established. However, some large roads 
have experienced less flue stoppage and flue-sheet honey- 
comb accumulation where brick arches are supported on 
circulator tubes. An explanation for this is that the circu- 
lator tubes, themselves, with the brick arch, present a 
baffling effect which tends to stop or reduce the velocity 
of the cinders and slag that would lodge in the flues and on 
the flue sheet. In any event, this arrangement presented a 
greater problem for the cleaning of flues and flue sheets to 
the extent that this part of the servicing of locomotives was 
neglected and the locomotives allowed to be used until a 
poor steaming condition developed before the job was done. 

Another recent development, an arrangement applied to 
New York Central locomotives, is a brick baffle supported 


In a report prepared by a 
committee, under the direc- 
tion of Frank P. Roesch as 
chairman, the qualifications, 
education, and duties of road 
foremen of locomotives were 
outlined. A high-school edu- 
cation and a thorough knowl- 


his railroad should be pos. 
sessed by the candidate. The 
committee also stressed the 
personal qualifications, such 
as pleasing personality, sound judgment, and capacity to 
demonstrate proper practice in locomotive and train han- 
dling. Reasons were given why road foremen should be 
selected from the ranks of active enginemen. Young pro- 
moted enginemen usually make good instructors; they are 
better qualified to supervise the handling of locomotives 
and are familiar with operating department rules. Further- 


F. P. Roesch, 
Chairman 


edge of the locomotives оп. 


on circulator tube near the front end of the crown sheet 
and extending down from the crown sheet about 15 in. to 
18 in. A brick wall is placed in the combustion chamber 
about 13 in. back of the flue sheet and 15 in. high in the 
center. This arrangement tends to change the path of the 
gases from the crown sheet downward and then, by this wall, 
upward toward the flue sheet, so that this change in direc- 
tion causes the heavy slag to continue downward and be 
deposited on the bottom of the combustion chamber and on 
top of the brick arch. The effect is to eliminate much of 
the flue stoppage and accumulation of slag on the flue 
sheet. This presents the problem of removal of the mate- 
rial deposited, but even so is of less consequence and expense 
than to remove the slag deposited on the flue sheets and 


stoppage of the flues. у 
The use of the Dutch oven on oil-burning locomotives de- 


scribed in this committee's report of last year is being 
further extended on some roads with proved advantages 
in better steaming as a result of higher firebox temperatures 
and more efficient combustion. Locomotives are being 
operated with these ovens with larger exhaust nozzles and 
some improvements experienced in boiler maintenance. 
While all of the problems in maintenance of the brick work 
in these Dutch ovens have not been properly solved, there 
has been much improvement in this respect and it is evident 
that further development along this line will continue. 

The members of the committee are S. R. Tilbury (chair- 
man), fuel supervisor, Atchison, Topeka & Santa Fe; A. A. 
Raymond, superintendent fuel and locomotive performance, 
New York Central System; W. E. Small, Boston & Maine: 
A. H. Glass, chief power and fuel supervisor, Chesapeake 
District, Chesapeake & Ohio; G. E. Anderson, general fuel 
supervisor, Great Northern. 


Discussion 

In the brief discussion following the presentation of this 
report it was emphasized that, although members are in- 
clined to show little interest in matters pertaining to steam 
locomotives, there are a lot of good steam locomotives, many 
of them oil burning, which are going to continue in service 
and burn a lot of fuel before the railroads are Dieselized. 
The Dutch Oven on oil-burning locomotives was endorsed 
as a fuel saver and a means of reducing drumming. 


Education and Duties of Road Foremen 


more, thís practice provides a promotion incentive to ambi- 
tious young enginemen. 

Among the duties of the road foreman set forth in the 
report are to inform himself of the general condition of 
all locomotives in his territory, to instruct enginemen and 
firemen under his jurisdiction as to their duties and to be 
sufficiently familiar with his men to know their qualifications 
and abilities. Не must correct improper practices and con- 
sult the master mechanic and roundhouse foreman with ref- 
erence to locomotives needing special attention. 


Discussion 


Eight qualities which should be possessed by candidates 
for road foreman were brought out by the various members 
who discussed the report, some of them repeatedly. He 
must be qualified by experience to handle the jobs on both 
sides of the cab. Не must be an effective instructor. He 
must be able to get along well with his men and to influence 
his superior officers. He must be intelligent and quick to 
learn. He should possess much endurance and patience. If 
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he is a good speaker he will have opportunity to serve his 
road by speaking before outside audiences on subjects such 
as smoke abatement. He must exercise firmness in dealing 
with his men. He should be young. 

At the outset the question of what officer the road fore- 
man should report to was injected into the discussion. On 
three of the roads represented they report to the division 
superintendent; on nine they report to the master mechanic. 
In each case the representatives were strongly in favor of 
the practice in force on their home road. Two discussers 
who did not state the practice on their roads took the view 
that the reporting channel was of less importance than the 


Our enginehouse on the 
Washington Terminal con- 
sists of two sections with 25 
stalls in each section, and 
our entire property is in the 
shadow of the Capitol build- 
ing of the United States. 
Countless numbers of homes 
and apartment houses have 
been erected on vacant lots 
and areas adjacent to and 
near the property, making it 
necessary to rid the vicinity 
of smoke at all times. This condition lias made it necessary 
for us to become very smoke conscious. 

When an engine arrives on the inspection pit at the round- 
house it is the duty of the engineman and fireman to know 
that the firebox has a medium coked fire. When a fire is 
„left too light it will soon burn out, and will not afford the 
fire cleaner the opportunity of cleaning the fire properly 
without running the chance of losing the entire fire. А low 
fire is also liable to cause the seams and flues to leak. At 
the same time, if the fire is too heavy cleaning it causes a 
waste of coal and time. 

Forms are furnished the engineman on which it is his 
duty to report any defects that he has noted in any part 
of the locomotive. This report, made out by the engineman, 
is then given the inspectors who then proceed to inspect 
the entire boiler and firebox, including smokebox equipment 
and all parts of the locomotive. When they find defects not 
noted by the engineman they add them to the report in the 
space provided for them. If the engineman makes out a 
thorough report and the inspector makes a thorough inspec- 
tion, the roundhouse foremen are in position to know just 
what has to be done to this engine before it can be made 
ready for its next trip. 

When the locomotive is moved to the fire-track, see that 
there is a proper amount of water in the boiler, in order 
to avoid the use of injectors during the cleaning of the 
fire, which injures the tubes and seams by the rapid reduc- 
tion of the temperature of the water in the boiler. 

The fire cleaner now proceeds to clean the fire, using the 
blower as lightly as possible to prevent smoke or back 
draft; a heavy blower rapidly cools the firebox and the 
tubes and may cause the seams to leak. If the fire is not 
too dirty proper shaking of the grates will remove the ac- 
cumulation of ashes. Otherwise, one-half of the fire, or in 
cases of extremely large grate surfaces, one-quarter of the 
fire should be cleaned at a time. Then the fire should be 
built up sufficiently to bank, when the engine is put in the 
enginehouse or on the outbound track for repairs or gen- 
eral work. At no time should the stoker be used. 

When building a fire it must be remembered that the 


M. G. Stewart 


672 RAILWAY MECHANICAL ENGINEER, NOVEMBER, 1949 


general willingness to co-operate and the ability of the road 
foreman to deal with his officer in a way to get what he 
needed from him. 

Frequent comment was heard on experience in training and 
qualifying steam men for handling Diesel-electric locomo- 
tives. The opinion most frequently expressed was that this 
was not difficult if approached systematically, one thing at 
a time, and if patience was exercised. All accounts agreed 
that men are rarely disqualified, unless they are deliberately 
lacking in interest. One of the problems is training in train 
handling on divisions where the Diesel has caused major 
increases in train loads. 


Controlling Smoke at Washington Terminal 


only place air is received in the firebox is through the ash- 
pan and grates, or through the fire door or induction tubes. 
It is well known that air enters through the least restricted 
path, and that is why we emphasize the thought of keeping 
the fire thin and as uniform as possible. 

It is the responsibility of the management to give the fire- 
builder every known implement or device to assist him in 
the elimination of smoke. 

The boiler should be filled with water, just enough to see 
in the bottom of the water bottle. When bedding grates, the 
grate surface, depending upon the size and preparation of 
coal, should be covered uniformly with three to six inches 
of fuel. If you are using kindling materials, such as shav- 
ings, oily waste, or wood, they should be scattered uniformly 
over the entire surface, and ignited at several points, in 
order to cause uniform ignition of the fuel bed. If there 
is excessive smoke, you may have to change the bedding of 
the coal on the grates so that you will have a thin layer 
along the center, gradually increasing the thickness towards 
the side sheets. With this arrangement, the kindling mate- 
rial should then be put on the thin portion of the fuel bed. 

When using an oil torch to light the fire, ignite the fire 
as far under the arch as possible, and keep the flame local- 
ized until the coal is ignited. Then move to another sec- 
tion under the arch and ignite that, gradually working the 
oil torch back under the arch to the middle of the fire, 
then to back end of the firebox. This system has been 
found to be almost fool proof. 

Some fire builders have trouble in getting a uniform 
bedding of coal into a dark firebox. When this is the case, 
if a small piece of oily waste is ignited on the fire shovel 
and then placed in one of back corners, it will give suffi- 
cient light over the entire grate surface so that one can 
see to bed the grates properly. 

After the fuel is properly ignited, be sure that it is burned 
to a good coke before adding fresh coal. When it becomes 
necessary to add fresh coal it should be done only as needed, 
and applied in small quantities. The blower on the engine 
should not be opened wider than necessary to supply a 
proper draft. It will be found that if a Locoblow is used 
when building a new fire it gives an even draft and elimi- 


' nates the change over from the house blower to the engine 


blower. The use of the injector should be avoided until 
the proper pressure on the boiler is obtained, except when 
it is absolutely necessary to use it. 

If the fire builder can keep the fuel bed not to exceed 
6 in. thick and maintain proper boiler pressure by adding 
a small amount of coal with the shovel he has done a good 
job in building the fire and eliminating smoke. The hostler 
should be satisfied now to move the engine to the out- 
bound tracks for the road crew. If it is necessary for the 
hostler to add some coal to the fuel bed he should do this 
sparingly. If this is done the engine can be turned over 


mini 


to the road crew in a satisfactory condition for them to do 
their work in preparing the engine for the road without 
making smoke. 

The roundhouse forces are now completely finished with 
this engine. The engine crew takes over. 

This engine should not be ordered until the train is 
ready. After the train is ready the people responsible must 
see that it is dispatched as promptly as possible. They 
must see that there are no unnecessary delays. Slow orders 
and bottlenecks in traffic should be kept to a minimum. 
Track Supervisors should see that all unnecessary stops 
are eliminated, because each stop creates a smoke hazard. 
Each stop increases fuel consumption, thereby increasing 
the cost of operation. 

When the train reaches its destination, those responsible 
must see that the train is handled promptly and efficiently. 
That the locomotive is detached promtply and that it is 
dispatched to the enginehouse with as little delay as pos- 
sible. When this engine is placed on the pit at the engine- 
house it again becomes the responsibility of the engine- 
house forces. 

I demonstrated a portable smoke consumer at Minneap- 
olis in 1946, which has proved to be one of the most useful 
devices to admit air into the firebox of a locomotive. This 
device can be connected to the air line of the enginehouse, 
or to the brake pipe of any locomotive and, with the air 
compressor working, can be manually placed in the firebox 
of any locomotive when building up a new fire or breaking 
up the fire, getting it into condition for dispatchment. 

We on the Washington Terminal, as well as other rail- 
Toads, who are now using this type of smoke consumer, 
have found it of great benefit in the elimination of smoke 
in the enginehouse territory. З 

The third Wednesday of each month of the year а com- 
mittee, made up of the officers and smoke inspectors of six 
railroads, including the Pennsylvania, the Baltimore & Ohio, 
the Southern, The Richmond, Fredericksburg and Potomac, 
The Chesapeake & Ohio and the Washington Terminal, along 
with the smoke inspectors of the District of Columbia, re- 
view all smoke violations by the railroads. The railroad in- 
volved presents a report of the offense and the steps taken 
to prevent a repetition. А general discussion is held on 
conditions in the District of Columbia, and new improve- 
ments and suggestions are weighed for the general welfare 
of the community. On many occasions we have visitors from 
civic organizations, and from other states. We feel that the 
insight given people of this type concerning our efforts to 
eliminate smoke is a great help toward enlightening the 
general public. 

Our Committee has a great deal to explain when a bad 
smoke condition is noted, because so many miles of track- 
age run through important residential sections of the city, 
alongside of big government buildings, and almost up to the 
Capitol Building itself. This, along with congested condi- 
tions, make it necessary for us to keep a watchful eye on 
smoke conditions at all times. 


This report was prepared by M. G. Stewart, road fore- 
man of engines, Washington Terminal Company. 


Discussion 


The difficulty of laying in a new fire on the grate of a large 
firebox by the shovel method was brought out in the dis 
cussion and several opinions were expressed that in many 
cases, when close supervision was not at hand, the stoker 
was actually used even though it did make smoke. Mr. 
Stewart insisted, however, that the stoker was not used at 
the Washington terminal. The negro fire builders employed 
there are tall men who have become expert in shoveling 
coal into the firebox by hand. А coal bed 4 to 6 in. deep 
on the grate was advocated as adequate to bring steam 
pressure up to a point where the locomotive could be moved 
out of the enginehouse under its own steam without re- 
plenishing the fire. 

One of the difficulties of igniting the fire without smoke 
is the weak pressure on many roundhouse blowers. The thin 
center with the horseshoe bank helps in these cases, a small 
amount of hand firing being done as the fire progresses to 
keep up the center section as it burns out. 

A source of disagreement between the railroads and local 
smoke inspectors was said to arise from the difference in the 
appearance of smoke when seen by the fireman and engine- 
man from the cab and by the inspector from an overhead 
bridge or roadside location. This is a matter, it was said, 
needing education. One suggestion was that the railroads 
secure copies of the Ringelman smoke chart from the U. S. 
Bureau of Mines and post copies of it where enginemen 
could see it and become familiar with it. Smoke Prevention 
Week, to be observed October 23-29, was referred to 
briefly. A study of the emission of cinders is to be made 
at the Altoona, Pa., testing plant of the Pennsylvania for 
the railroads associated with Bituminous Coal Research, Inc., 
in connection with the smoke ordinance of Allegheny County, 
Pa., a provision of which is said to require a reduction 
of 75 per cent in the locomotive cinders within five years 
beginning October 1, 1949. . 

In answer to a question, Mr. Stewart said that smoke abate- 
ment had resulted in saving fuel on the yard locomotives of 
the Washington Terminal. He could speak for the road loco- 
motives of the railroads operating into the terminal. 

Harry Ballman, smoke abatement engineer of the City of 
Columbus, Ohio, suggested that the railways should give 
more attention to what they can do in the way of smoke 
abatement rather than to dwell on what they cannot do. Coal- 
burning locomotives, he said, are good locomotives if well 
maintained with all the auxiliary equipment that is available 
today for smokeless operation, including a cinder collector 
not now on most locomotives. Such a locomotive, he said, 
with a good crew working together and well trained, is cleaner 
than the Diesel. Diesels, he said, are dirty if they are sub- 
jected to the same mishandling and mismanagement that 
steam locomotives have had for years. 


Heating Diesel-Hauled Passenger Trains 


Frequently in cold weather on long trains trouble is ex- 
perienced because the last cars are cold. In most cases the 
Íault does not lie with the steam generators, just a case of 
running beyond their capacity trying to heat long trains 
without a reserve or excess amount of steam to call on. 

There are tendencies on practically all railroads to add 
cars beyond their original intentions. When these cars are 
aded to a train, many times the train itself is considerably 
longer than it had ever been with a steam engine. 

The capacity of the steam generator limits the number of 


cars that can be successfully heated in winter or cooled in 
summer. Ín the same manner, the water-tank capacity for 
the steam generator limits the distance that may be cov- 
ered between water stations. 

[The report here dealt briefly with the two types of steam 
generators for Diesel locomotives, the Vapor O.K. type, and 
the Elesco type. Principal attention was given to the pro- 
cedure for starting the Vapor type and to an operating de- 
scription of the Elesco type.—Editor.] 

The requirements for heating passenger trains of any 
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length come back to tne amount ot steam used per car per 
hour, which is dependent largely on the speed of operation. 
The length of train which can be heated depends on the 
size of the steam line from the locomotive through the train 
and the insulation of the steam line. 

The newer equipment which is now being built with 
2%%-їп. train lines can be heated satisfactorily if the train 
is limited to the number of cars for which steam can be 
generated in below-zero weather. 

When cars are of the older type with 2.in. train lines, 
the problem changes because the 2.in. train line does not 
have sufficient steam-carrying capacity to permit heating a 
long train. Under maximum conditions the 2.in. train line 
will conduct steam back to heat properly only a 12 to 
14-car train in zero weather at high speed. This is true 
whether the source of steam be a steam locomotive or a 
Diesel locomotive with a steam boiler of adequate size. 
Train-line size and insulation are the limiting factors. 


There has been a tendency to add more cars to trains 
than the boiler capacity is adequate to heat. If the boiler 
supply is inadequate to furnish the required amount of 
steam with a proper excess to protect it against emergency. 
then fewer cars should be handled during severe winter 
weather, or additional capacity should be obtained by 
adding to the boilers on the Diesel locomotive. 

R. B. Nicholson, road foreman of engines, New York 
New Haven & Hartford, is chairman of this committee. 


Discussion 

The opinion of those who discussed this report is that the 
key to successful passenger-train heating with Diesel locomo- 
tives is close attention to maintenance of the steam gen- 
erators. Another factor is water treated to keep the heating 
surfaces free from scale. In closing, Mr. Nicholson empha- 
sized the effect of train-line leaks in reducing the effective- 
ness of heating at the ends of long trains. 


Exhibit at Chicago Meeting 


D urne the annual meetings of the Coordinated 
Railroad Mechanical Associations at the Hotel Sher- 
man, Chicago, the Allied Railway Supply Associa- 
tion held an exhibit of devices for steam and Diesel. 
electric locomotives and for car equipment. The 
companies exhibiting are listed below. Officers of 
the Allied Railway Supply Association were elected 
for the coming year as follows: 

President, B. S. Johnson, W. H. Miner, Inc.; first 
vice-president, R. A. Carr, Dearborn Chemical Com- 
pany; second vice-president, C. O. Jenista, Barco 
Manufacturing Company; third vice-president, 
W. Lane, Franklin Railway Supply Company, Inc.; 
fourth vice-president, Frank Moffett, National Mal- 
leable & Steel Castings Company; fifth vice-presi- 


dent, J. S. Dixon, Lima-Hamilton Corp.; secretary- 
treasurer, C. F. Weil, American Brake Shoe Company. 

Executive Committee: John Baker, Locomotive 
Firebox Company; Bard Browne, The Superheater 
Company; C. R. Busch, Unit Truck Corporation: 
George L. Green, Spring Packing Corporation; H. C. 
Hallberg, Waugh Equipment Company; S. W. 
Hickey, Simmons-Boardman Publishing Corp.; D. I. 
Packard, Pyle-National Company; F. Rutherford. 
Vapor Heating Corporation; J. L. Smith, New York 
Air Brake Company; D. F. Hall, Hunt-Spiller Manu- 
facturing Corporation; A. H. Bickerstaff, Westing- 
house Air Brake Company; C. E. Grigsby, American 
Steel Foundries. 
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Air Reduction Sales Co., New York 

Ajax-Consolidated Co., Chicago 

American Air Filter Co., Inc., Louisville, Ky. 

American Arch Company, Inc.. New York 

American Steel Foundries, Chicago 

Barco Manufacturing Co., Chicago 

Binks Manufacturing Co., Chicago 

Briggs Filtration Co., Bethesda, Md. 

Buckeye Steel Castings Co., Columbus, Ohio 

Cardwell Westinghouse Co., Chicago 

Caterpillar Tractor Co., Peoria, lll. 

Champion Rivet Co.. Cleveland, Ohio 

Champion Transportation Sales, Inc., Chicago 

Chemical Appliances, Inc. 

Chicago Malleable Castings Co., Chicago 

Chicago Pneumatic Tool Co., New York 

Chicago Railway Equipment Co., Chicago 

Cooktite Ring Sales Co. 

Crane Co., Chicago 

Dearborn Chemical Co., Chicago 

Detroit Lubricator Co., Detroit, Mich. 

Duff-Norton Manufacturing Co., Pittsburgh, Pa. 

Electro-Motive Div., General Motors Corp., La 
Grange, Ill. 

Enterprise Railway Equipment Co., Chicago 

Everede Tool Co. 

Fairbanks. Morse & Co., Chicago 

Flannery Bolt Co., Bridgeville, Pa. 

Franklin Railway Supply Co., New York 

Garlock Packing Co.. Palmyra, N. Y. 

Gerin Corp., Red Bank, N. J. 

Great Lakes Steel Corp., Ecorse, Mich. 

GCuston-Bacon Manufacturing Co., Kansas City, Mo. 

H & M Sales Co. 

Hanna Stoker Co., Cincinnati, Ohio 

Hennesey Lubricator Co., Inc., Chambersburg, Pa. 


List of Exhibitors 


Holland Co., Chicago 

Hulson Co., Keokuk, Iowa 

Hunt-Spiller Manufacturing Corp., Boston, Mass. 

Independent Pneumatic Tool Co., Aurora, 111. 

Ingersoll-Rand Co.. New York 

Janney Cylinder Co., Philadelphia, Pa. 

Johns-Manville Corp.. New York 

Joyce-Cridland Co., Dayton, Ohio 

Lietz Engineering Co. 

Lily-Tulip Cup Corp., Los Angeles, Calif. 

Lima-Hamilton Corp., Lima, Ohio 

Locomotive Finished Material Co., Atcheson, Kan. 

Locomotive Firebox Co., Chicago 

Lunkenheimer Co., Cincinnati, Ohio 

MacLean-Fogg Lock Nut Co., Chicago 

Magnaflux Corp., Chicago 

Miller-Felpax Corp., Winona, Minn. 

Miner, W. H., Inc.. Chicago 

Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn. 

Modern Railroads Publishing Co., Chicago 

Modern Supply Co. 

Monarch Packing & Supply Co. 

Nathan Manufacturing Co., New York 

National Aluminate Corp., Chicago 

National Malleable & Steel Castings Co., Cleveland, 
Ohio 

New York Air Brake Co., New York 

Nugent, Wm. W., & Co., Chicago 

Oakite Products, Inc., New York 

Okadee Co., Chicago 

Oxi Corp., Gary, Ind. 

Oxweld Railroad Service Co., Chicago 

Parr Paint & Color Co., Cleveland, Ohio 

Paxton. Mitchell Co.. Omaha. Neb. 

Peerless Equipment Co., Chicago 
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Pilliod Co., New York 

Punch-Lok Co., Chicago 

Pyle-National Co., Chicago 

Railway Equipment & Publication Co., New York 
Railway Mechanical Engineer, New York 
Railway Purchases & Stores, Chicago 

Reed Roller Bit Co., Houston, Tex. 
Roebling’s Sons. John A., Co., Trenton, N. J. 
Rust-Oleum Corp., Evanston, Ill. 

Sargent Co., Chicago 

Sinkler, Joseph, Inc., Chicago 

SKF Industries, Inc., Philadelphia, Pa. 
Snap-on Tools Corp., Kenosha, Wis. 

Spring Packing Corp.. Chicago 

Standard Car Truck Со.. Chicago 

Standard Stoker Co.. Inc., New York 
Superheater Co., Inc., New York 

Superior Hand Brake Co., Chicago 

Swanson Co., O. W., Chicago 
Symington-Gould Corp., Depew, М. Y. 
Timken Roller Bearing Co.. Canton, Ohio 
T-Z Railway Equipment Co., Chicago 
Union Asbestos & Rubber Co., Chicago 

Unit Truck Corp., New York 

Universal Railway Devices Co., Chicago 
Valve Pilot Corp.. New York 

Van der Horst Corp. of America. Olean, N. Y 
Vapor Car Heating Co., Ine.. Chicago 
Viloco Railway Equipment Co., Chicago 
Warner Lewis Co., Tulsa, Okla. 
Watson-Stillman Co., Roselle, N. J. 

Waugh Equipment Co., New York 
Westinghouse Air Brake Co., Wilmerding. Pa 
Whiting Corp., Harvey, Ill. 

Wilson Engineering Corp.. Chicago 

Wine Railway Appliance Co., Toledo, Ohio 


Electrical Sections 
Have New Responsibilities 


The two Electrical Sections of the A.A.R. — representing 
respectively the Mechanical and Engineering Divisions — 
hold separate annual meetings and also first joint meet- 
ing with the Coordinated Railroad Mechanical Associations 


Electrica subjects of current interest to both 
` railroad mechanical and engineering departments 
were discussed in triple meetings held in Chicago 
during the week of September 19, 1949. The Elec- 
trical Section, Mechanical Division, A.A.R., held its 
annual meeting at the Hotel LaSalle on September 
20 and 21. The Electrical Section, Engineering Divi- 
sion, A.A.R., held its annual meeting, also at the 
LaSalle on September 22. There was a joint meeting 
of the Electrical Section, Mechanical Division, with 
the Coordinated Railroad Mechanical Associations 
at the Hotel Sherman on the afternoon of September 
21, the subject under discussion being Automotive 
and Electric Rolling Stock. 

At the opening session of the Electrical Section, 
Mechanical Division, on Tuesday, September 20, 
Chairman L. S. Billau, electrical engineer, Baltimore 
& Ohio, welcomed members of the Section and of the 
Railway Electric Supply Manufacturers Association. 
He called attention to the enormous increase in the 
use of electrical apparatus by the railroads, citing 
the example of the -Diesel-electric locomotives which 
now do 50 per cent of the railroads’ switching work, 
making 55 per cent of the passenger miles and one- 
third of the freight gross ton miles. There are now 
more than 10,000,000 hp. of Diesel-electric locomo- 
tives in service. Concerning passenger cars, he said 
that old proceedings of the section showed that axle 
generators of 4 kw. were the largest needed and 
that 2 kw. was satisfactory for a coach. Now, he said, 
there were axle generators of more than 30 kw. in 
service (probably the limit), and that there were in 
service in excess of 6,000 axle generators with a 
rating of 15 kw. or more. Nearly all work done by 
the railroads. he said, is now of concern to the 


Section. 


J. A. Andreucetti Retires 


Following his brief address, Mr. Billau announced 
the forthcoming retirement of J. A. Andreucetti as 
secretary-treasurer of the Electrical Section. Mr. 
Andreucetti entered railroad service with the Chi- 


cago & North Western as an electrical helper on 
May 1, 1905. He continued in the service of this 
railroad through various promotions, retiring as 
chief electrical engineer on July 1, 1947. 

The Association of Car Lighting Engineers was 
established in 1908, and Mr. Andreucetti was elected 
secretary-treasurer in 1910. The name of the Asso- 
ciation was later changed to the Association of Rail- 
way Electrical Engineers, and in 1937 it became the 
Electrical Section, Mechanical Division, A.A.R. From 
1910 to the present time, Mr. Andreucetti has served 
continuously as secretary-treasurer, and Mr. Billau 
stated that it was to a large extent the work of Mr. 
Andreucetti which has made the Section a successful 
organization. In recognition of his long and able 
service, Mr. Billau presented an engrossed, framed 
resolution from the Section which reads as follows: 


“An appreciation from the members of 
the Electrical Section, Mechanical Divi- 
sion, Association of American Railroads. 
to J. A. Andreucetti in recognition of his 
valuable services to the organization. 
The Section, as a token of esteem, takes 
great pleasure in appointing him to the 
honorary position of Secretary Emeritus. 
Presented at Chicago, Illinois, this twen- 
tieth day of September, 1949. 

Lewis S. Billau, Chairman.” 


Flection of Officers 


The following list of officers was elected: 

Chairman: Е. О. Marshall, chief engineer, Pull- 
man Company. 

Vice-Chairman (East): W. S. H. Hamilton, engi- 
neer electrical equipment, New York Central. 

Vice-Chairman (West): L. C. Bowes, electrical 
engineer, Chicago, Rock Island & Pacific. 

Committee of Direction: К. Н. Gordon, assistant 
electrical engineer, Pennsylvania; and D. C. Houston, 
electrical engineer, St. Louis-San Francisco. 
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Electrical Section 
Mechanical Division 


Welding and Cutting 


Some new classes of electrodes have been added to the 
A.W.S..A.S.T.M. specifications for mild steel electrodes, and 
it was considered desirable to add the information on these 
to the material already in the Manual. 

Specifications have also been issued for corrosion resisting 
chromium and chromium nickel electrodes. These, the com- 
mittee suggests, should be in the Manual with the mild steel 
electrodes. With the advent of the Diesel-electric locomo- 
tive, new problems in welding stainless steel have arisen 
and information on the various types of stainless steel elec- 
trodes should be available. 

Only the section on stainless steel electrodes is included 
jn the report. Specifications for these electrodes are included 
in the report. They were developed primarily to classify 
high-alloy chromium and chromium-nickel welding elec- 
trodes. The tests required by these specifications are (1) 
the chemical analysis of weld metal; (2) the fillet weld 
test; and (3) the all-weld metal tension test. 


Welding of High Tensile Steel 
A joint meeting of the members of the Cutting and Weld- 
ing Committee of the Electrical Section, and representatives 
of the Truck Manufacturers' Engineers Committee and the 
Mechanical Committee of the Standard Coupler Manufac- 
turers was held in Chicago early in April of this year and 
the proposed welding of high tensile steel castings was dis- 
cussed. Agreement was esie on the following procedure 
ing of high-tensile steel: : 
ae should preferably be preheated in a furnace, 
but local preheating is permissible. If local preheating is 
employed, the temperature shall not exceed 600 deg. F. to 
prevent or at least reduce to a minimum any tendency to 
warp. The welding must be performed while the metal 
adjacent to the weld js maintained between 300 deg. and 
600 deg. F. А Class E-9015 or E-9016 electrode must be 
en ы casting shall be normalized at 1,500 to 1,600 
deg. F. and tempered at 1,000 to 1,100 deg. F. The casting 
shall be held at the temperature specified for approximately 
one hour. Heating the casting to a higher temperature or 
for a longer time than specified should be avoided because 
of the undesirable reduction in tensile strength and excessive 
i occur. 
xar dn than one-inch or less in thickness of 
known composition, having less than 0.35 per cent carbon 
and a Jominy hardenability less than 40 Rockell C at 
104g in. welding may be done елү о. Welding 
| st-heat treatment shall be as above. 
hp nee Committee of the Standard Coupler Manu- 
facturers will revise the welding instructions in Circular 
5147 to correspond to these recommendations. 


Failures of Evans Auto Loaders 

Attention is directed to the increase in freight damage 
claim payments on shipments of new automobiles and acces- 
sories. It is estimated that nine-tenths of the amounts paid 
out for damage claims is due to mechanical failures in the 
auto-loader equipment. Furthermore, some of these failures 
have resulted in severe personal injuries. 

As an indication of the constantly rising freight damage 
claim payments on shipments of automobiles, one of the 
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railroads handling a large volume of this type of trafic tus 
furnished the following figures: 


FREIcHT CLAIM Payments 


YEAR (їн DOLLARS) 
1944 60,363 
1945 66,914 
1946 106,853 
1947 198,943 
1948 265,707 


It is assumed a similar trend has been noted on other 
railroads and that proportionate payments have been made. 

An inspection of a large number of failures which occurred 
in the auto-loader equipment of cars belonging to various 
car owners indicated that the majority of failures was due to 
the use of improper welding practices. It is the purpose of 
this report to call attention to the various items on which 
defective welding has been noted and to recommend such 
action as may be appropriate. 

Several parts which had been involved in failures were 
found to have been previously welded although the condition 
of the part clearly indicated that it was not practical to 
make repairs by welding. 

Defective welds are also noted in chain wheels, cable 
drums, chain bars, limit levers, hoist braces, frame guides, 
safety hooks, rack-frame angles and cross channels, chain 
pans, rear sliding plates, sheave hangers, hub plates, front 
arm and leg storage brackets, floor tubes, chain links, U-rods 
and the tubes and forgings comprising the supporting arms 
and legs. 

In the case of broken or fractured rack-frame angles, 
it is the practice of several railroads to weld fracture and 
then apply a %4-in. thick angle reinforcement at least 6 
in. long on the inside with center of reinforcement angle 
located at point of fracture. The reinforcement angle is skip 
welded on both edges but not across the ends. 

Many serious failures were noted in the supporting arms 
and legs due to apparent use of excessive heat in welding 
or straightening operations. The arms and legs consist of a 
comparatively thin walled steel tubing having a carbon co 
tent of approximately 0.25 per cent and a manganese cor 
tent of 0.55 per cent. Although steel of this analysis should 
not present any difficulties as far as welding is concerned, 
it is found that most failures occur at points where heat had 
been applied for the purpose of straightening bent tubes. 

It was also found that a considerable number of failed 
welds at various locations had been made by the oxy-cely 
lene process. It is not the intent of this report to condemn 
the process used, as it is clearly evident from observation 
of the failed welds that the welding had been performed by 
incompetent operators. It is felt that satisfactory results maf 
be obtained with either process, provided the parts are me 
erly prepared for welding and the work performed bya! T 

alified operator. А 
"The Suin аа has been developed and ваа 
proved over а period of years with the result = dud 
quency of failures in the newer equipment has di d 
erably reduced. However, there are still a i pan 
cars in service that are equipped with racks whic ail 
in use for ten or more years. This older equipment x 
given careful study to determine its weak un Зн 
parts which are repeatedly failing may be propery 
ened and reinforced. Р 

As all necessary welding work on the Wr hei 
ment already falls within the provisions ч А оет 
no changes in the rule are recommended. m i ^ pirs 
the best possible results when necessary ta es, the follow 
welding and to prevent subsequent weld failur 
ing suggestions are offered: 


| 


| 


1. None but qualified welding operators should be used. 

2. Extreme care should be used when necessary to heat or 
weld on the tubes of the supporting arms and legs. Straight- 
ening of bent tubes without the use of heat by means of a 
special tool is preferred. 

3. When necessary to weld fractured rack frame angles or 
channels, suitable reinforcement angles should also be ap- 
plied. 

Assuming that due regard is given to the proper handling 
of the equipment, it is felt that careful observance of the 
above suggestions, coupled with the use of good judgment 
on the part of both supervisors and welding operators, will 
result in a substantial decrease in weld failures in auto- 


loader equipment. 


Uniform Welders Certificate 

The Committee has provided, in the Manual, methods for 
qualifying welders. It appeared desirable to also provide a 
suitable standard form for use by the railroads in recording 
the results of such qualifying tests. 

Such a form is included in the report and incorporates 
details of various similar forms now in use on various rail- 
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roads. It provides a record of both the simple Tee bend test 
as well as the fillet weld soundness test. It covers both elec- 
tric arc and oxy-acetylene processes. 

Since it is important that welders e 
A.A.R. regulations know what these regulations require, à 
place has been provided for the results of examination cov- 
ering the A.A.R. rules pertaining to welding. 

Titles for the examining and approving officials have been 
omitted as the individuals will vary from one railroad to an- 


doing work covered by 


other. | 
It is believed that the use of this certificate by all railroads 


will help to insure that the welders engaged in interchange 
welding will be properly qualified. It should also simplify 
the work of the A.A.R. inspectors in checking welder's quali- 
fications. 

The report states that a welder should be instructed in 
the safe handling of welding equipment before he is assigned 
as an operator. Listed in the report are rules with which he 
should be thoroughly familiar before he is considered a qual- 
ified operator. It is recommended that all regular operators 
be required to pass a satisfactory safety rule test before as- 


signment. 


W. S. Н. Hamilton 
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The report is signed by L. E. Grant, (chairman), engineer 
of tests, Chicago, Milwaukee, St. Paul & Pacific; J. Michne, 
welding instructor, New York Central; Frank Hayes, general 
foreman blacksmith shop, Illinois Central; M. A. Herzog, 
chief chemist, St. Louis-San Francisco; Frank A. Longo. 
general boiler inspector, Southern Pacific; B. G. Wollard, 
welding instructor, Chicago & Northwestern; Robert Moran. 
welding supervisor, Missouri Pacific; John Hengstler, super- 
visor of welding, Pennsylvania; and H. A. Patterson, super- 
visor of welding equipment, Atchison, Topeka & Santa Fe. 


Discussion 


The report was presented by L. E. Grant. engineer of 
tests, Chicago, Milwaukee, St. Paul & Pacific. С. A. 
Williamson, electrical engineer, Texas & New Orleans, stated 
that the American Standards Association has prepared a 
pamphlet on safety which is now being revised and sug- 
gested that the committee might take this into consideration. 
Mr. Grant replied that the portion of his report supplied by 
Frank Hayes, general foreman, blacksmith shop. Illinois 
Central, had been presented only as information, and that 
if it should be written into standards, the A.S.A. report vill 
first be consulted. 


Motors and Control 


At the end of the war, users of all kinds of electrical 
motors and equipment were anticipating new and im- 
proved designs and products which would utilize the 
knowledge in engineering and manufacturing processes 
gained as a result of the war effort. 

А survey was conducted by the motor divisions of dif- 
ferent electrical manufacturers among a large number of 
motor buyers and users to learn exactly what was wanted 
in motors. 

The results of the survey and the outcome of continuous 
and intensive studies of the changing motor requirements of 
industry revealed that any future or ultramodern motors 
should have the following features: Compactness, more pro- 
‘tected enclosures, improved windings, extra protection 
against electrical breakdowns, freedom from vibration, extra 
protection against excessive wear in operation, maintenance 
free bearings, and quiet operation. 

New motor designs have been introduced incorporating all 
of the above characteristics. The new designs include steel 
construction for extra mechanical strength, insulation de- 
signed for greater electrical strength, compact design, lighter 
weight, streamlined with better mechanical enclosure and 
smoother operation. Some companies are manufacturing 
motors with pre-lubricated sealed bearings, requiring no 
additional lubrication for five years in the larger sizes and 
for the life of the bearings in smaller sizes. Some makes 
of motors have identically the same stator cores and frame 
assembly, regardless of whether the motor is dripproof, splash- 
proof, totally enclosed fan cooled or totally enclosed non- 
ventilated. Coil windings are insulated and treated better 
to insure against electrical breakdowns. Rotors are dynam- 
ically balanced to eliminate vibration. 

One manufacturer has introduced a new design called the 
axial gap motor. This motor has a minimum of parts, 
effectively reducing weight and space required and providing 
simplicity of mounting on certain applications. 

There has been manufactured recently an a.c. motor, 
3,000 h.p., 60 r.p.m., designed for direct connection to а 
drum on a hoist for mine work; a departure from the usual 
geared connections. This is the largest motor of this type 
cver built. 
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Pre-lubricated Bearings 


"Pre-lubricated bearing" is an expression now used to 
designate an anti-friction bearing which is packed with a 
lubricant, and sealed with detachable seals, with the idea that 
no further lubricant attention need be given during the 
normal life of the bearing. 

Obviously a successful bearing lubricant arrangement of 
this type would be a boon to all motor maintenance men and 
to those responsible for such maintenance attention. 

One of the leading motor manufacturers now offers a line 
of electric motors fitted with pre-lubricated ball bearings. 
One type has been in use eleven years on lint-free motors; 
another on non-ventilated 55 deg. C. rise motors for eight 
years; and another on a newly designed general purpose 
motor for three years. 

The manufacturer in question secured reports from 114 
diversified plants operating a total of 131,626 a.c. motors 
ranging from one to 50 hp., an average of 1,154.6 hp. per 
plant, and located in every geographical section of our 
country. 

The data assembled from those reports shows that 19 per 
cent of all motor failures were due to improper lubrication 
or lack of lubrication. Reported failures of pre-lubricated 
bearings were about one-third of non-sealed bearings, indi- 
cating that around 13 per cent of all motor failures can be 
eliminated by the use of pre-lubricated bearings. 

In view of the fact that pre-lubricated bearings have not 
been in general use to any great extent, except for a year 
or two, this report is submitted only as information; with 
the recommendation that the subject be continued for further 
study next year. 


Testing Procedures in C.,R.I. & P. 
Traction Motor Repair Shop 


There are two primary functions to be performed in test- 
ing traction motors that are sent to the shop for over- 
hauling. 

First, to test the various parts for wear, alignment, clear- 
ances, fits, etc., such as axle support bearing fits, axle sup- 
port alignment, axle support lateral, nose support wear, gear 
case arm support wear, various covers, frame head or bear- 
ing housing fits, condition of axle cap bolts, nut and lock 
washers, motor leads, clamp, terminals, bushings, or prac- 
tically every part of a motor that is removed when strip- 
ping; and in addition, the various fits and clearances given 
by the manufacturers for each particular type motor. 

There should be a form prepared, listing all the various 
tests, with space left for the mechanic who made the test 


„. to sign, and to list what repairs are required, with another 
. space left for the signature of the mechanic who made the 


repairs. It will speed up these tests considerably if, instead 
of trying to take these various measurements with microm- 
eters, Go and No-Go gauges, templates, etc., аге used. 
These tests will take approximately two hours per motor. 
including the distribution of the various parts to the place in 
the shop where the parts will either be repaired or applied 
to the motor. Any parts beyond repair should be replaced 
and distributed by the mechanic who performs the tests. 

Tt will speed up the amount of work involved and save 
much of the supervisor's time if drawings are prepared 
showing the shop limits. Аз the volume of motors through 
the shop increases, it is going to be impossible to remember 
all these limits and men will lose considerable time each day 
looking up the many limits. If these drawings are pre- 
pared, as the questions arise, they can be answered. This 
will also provide complete control of repairs, as every 
mechanic will be working toward the same end. It also has 
one other very large advantage, in that, it limits the amount 
of questions asked by mechanics and cuts out completely 
two or three mechanics getting together and deciding what 


repairs are required. In other words, it eliminates excuses 
and keeps the man on the job, for this drawing should tell 
him exactly how to repair the part. 

The other, or second test, is to find out what mileage is 
left in an armature or set of field coils and whether the 
fields should be removed or armature rewound. We found 
that a lot of time and money was being spent on motors 
and then they failed on the final test while still in the shop, 
or else failed after short mileage in service. To avoid this 
type of failure, we started increasing the severity of the test 
until we were almost sure that an armature that was given 
these various tests would not fail on the final shop test. The 
value of these tests will have to be decided by each indi- 
vidual railroad, as there are a lot of variables to be con- 
sidered, such as mileage at which motors are shopped, 
whether the terrain is level or hilly, the ambient temperature 
through which locomotives operate, how close each railroad 
watches tonnage, speed at which train operates, maintenance 
of equipment in service, etc. 

We started out giving each armature a 500 volt di-electric 
for one minute, and as motors still failed we gradually in- 
creased the voltage to the point where an armature that 
stood the test did not fail on final test. This test was 
given in the shop before anything was done to it, and four 
years were required to arrive at a definite test value. We 
started this test because we were having a very large per- 
centage of repaired traction motor failures in the shop. 
Before we finally arrived at any value we found that to dupli- 
cate actual operating conditions, we first had to operate the 
motor so that the centrifugal force would make the coil 
take the same position it had when in service. The first 
thing we found with these tests on one manufacturer's motors 
which were failing on the pinion end, was that the taper 
on the aluminum end bell was not allowing the coils to 
shape themselves to the taper, so we eliminated the taper 
and used a straight mica ring. Second, we found that arma- 
tures were failing because the solder in the commutator 
risers was heating and throwing out, and by increasing the 
voltage on our test, we found that the compound placed 
between the top of the coils at the commutator riser was 
carbonizing, and in turn putting a high resistance short be- 
tween turns just behind the riser. We removed the com- 
pound on all motors that were in service as fast as they 
came to the shop and omitted it on rewound armatures. 
Leaving this compound out, cut down throwing solder about 
90 per cent, and when we have a failure now, the solder 
throws clear of the riser and causes no trouble, where be- 
fore when the solder melted and threw out it lodged behind 
the compound and shorted the armature bars, resulting in 
failure. 

After we had eliminated the shop failure we started work- 
ing on short mileage motors, and found that armature coils 
became loose after very short mileage. In order to get coils 
tighter in the armature we started re-rolling bands. 

After eliminating armature failures, we started having a 
considerable number of open field coil terminal connec- 
lions, and we tried every test we knew of or could get any- 
body to recommend for detecting this condition, and none 
of them proved satisfactory. In order to eliminate this type 
failure we are now silver soldering all field coil connections, 
the connection to the field itself, remove the terminals and 
silver soldering the leads directly on each other, as well as 
motor leads. The only metal to metal bolted contact we 
now have is the connection to the brushholder and we have 
increased the contact area by about 50 per cent, eliminated 
the stud and applied %-іп. cap screws. 

This explanation is given so that the test procedure listed 
below can be understood. 

l.—Run motor to 2,000 r.p.m. on 250 volts d.c. and look 
for vibration, rough commutators, bearing and friction noises. 

2.—Take megohm reading of complete motor, using а 


motor driven megohm meter until reading becomes stable. 
usually about one minute (a hand driven megohm meter 
seems to give a false reading). If reading is 100 megohms 


or over, proceed to Test 3. | 
3.—Apply 1,050 volts di-electric test for one minute to 


Electro-Motive Division motors and 1,200 volts for one 
minute to General Electric and Westinghouse motors. If 
reading is less than 100 megohms, locate the defect and 
either disconnect or short out by grounding. 

4.—Dismantle the motor completely and fill out form de- 
scribed in second paragraph.. 

5.—Put all parts through the vapor degreaser. There 
seems to be opposition by some motor manufacturers to the 
use of vapor degreasers for cleaning electrical equipment. 
This can be expected as the varnish used by these manufac- 
turers will be removed, but if you consider that all the 
action of a vapor degreaser is strictly surface action, then 
what varnish is removed will be replaced by impregnation 
before it leaves the shop. We have had our degreaser in 
operation over five years and some of our motors have been 
through the degreaser five times. The question is asked 
what effect the degreaser will have on some so-called silicone 
coils. We have been using a larger percentage of silicone 
insulation in our armature coils for several years than is now 
used on some silicone coils, without any detrimental results. 
What effect the degreaser would have on 100 per cent silicone 
I cannot answer, for we only tried one set of 100 per cent 
silicone insulated coils, and this set failed before it had 


cempleted one mileage. It appears from a visual inspection: 


that the silicone provided no abrasive resistance at all, and 
the winding failed after very short mileage from excessive 
vibration. By using a little discretion I do not believe the 
degreaser would have any bad effect of 100 per cent silicone 
coils. It takes approximately eight hours labor to clean a 
motor by any manual method, and the degreaser, being 
automalic in operation, takes approximately 15 minutes, 
simply to load and unload. It is effective in removing 
moisture and it normally takes 24 to 72 hours to bake 
moisture out of a water-soaked generator, whereas the de- 
greaser will remove the moisture while the motor is being 
cleaned on about 90 per cent of the equipment. It may 
be necessary to give large generators several cycles. In order 
to get the benefit of both cleaning and moisture removal, it 
will be necessary to use a solvent with a higher boiling point 
than water. Tetrachlorethylene which has a boiling point 
from 249.8 deg. F. depending on the oil concentration is 
used in the degreaser. 

6.—Give each armature a bar-to-bar test using a high cur- 
rent circulated through the armature and with a milli-volt 
meter read voltage drop. We pass armatures with five per 
cent variation. We use an instrument called a Ductor be- 
cause it is self contained and easily moved. Any loose or 
high-resistance connections are corrected before being given 
any further test. If broken bars are found the armature is 
rewound, and if not more than five per cent of cross connec- 
tors are found broken, the armature is put back in service. 

7.—Run armature over high Írequency test machine (so 
far all the tests given the armatures have been for ground 
insulation), to test the condition of insulation between turns 
or bars and between coils. We use a spark gap type high 
frequency machine. This machine is capable of impressing 
8,000 volts at a frequency of 0 to 180 kilocycles. 

All armatures are given an initial test of 2,500 volts or 
1,200 volts between coils and 50 volts per bar. At this time 
it should be noted that we are still trying to find out what 
mileage is left before doing any work on an armature and 
each road will have to decide the value required. We are 
not fully satisfied that values are correct as we still get a 
few armature failures in service, but every time we change 
the test value, it takes from one to two years to tell the result 
of the change. The manufacturer of the test outfit would noi 
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supply any test values as our methods and practices are not 
orthodox, and without the use of the degreaser to remove 
the grease and moisture any test at this time would cer- 
tainly destroy the winding. 

8.—Armature is inspected for loose bands and wedges. 
New bands are applied at every third shopping, or before, if 
found loose. Wedges are not replaced when loose, as apply- 
ing new wedges without temporary banding did not correct 
the looseness, and if temporary banded some of the arma- 
tures failed on final test; so unless wedges are burnt we 
depend on the varnish to tighten them. All temporary 
banding is done hot and rerolled. 

9.—If the armature passes all the above tests, it is vacuum 
impregnated. 

10.—The armature is now given a 2,500-volt di-electric test 
for one minute. This may look like a very severe test but 
our percentage of failures is low, not over one out of 
100 armatures. 

ll.—The armature is now run over the high frequency 
machine and Electro-Motive Division motors are given 4,000 
volts or 2,000 volts between coils and 133 volts between bars, 
and General Electric and Westinghouse motors 4,000 volts 
between coils or 80 volts between bars. 

12.—The armature is dynamically balanced. 

13.—The commutator is ground on its own bearings at 
1,800 r.p.m. with a stationary stone. After grinding, the com- 
mutator is tested for loose bars by holding a brush lightly 
on the commutator surface and any looseness, regardless of 
how small, can be detected. 


Field or Frame Inspections 


1.—The frame is put through the degreaser with field coils 
intact. 

2.—The field coils are removed at 750,000 miles or at the 
third shopping. If the insulation shows signs of hedting or 
cracking, they are reinsulated. We use mica and glass tape 
as we found that neither the cotton nor asbestos tape held 
up without drying out and cracking. We have had glass 
insulated tape in service for six or seven shoppings without 
showing any signs of either heat or cracks. We have been 
changing out all field coils at the third shopping for pas- 
senger and freight and at eight years for switching service 
motors. As the glass tape has held up so well, we do not 
believe it will be necessary to change out field coils on a 
mileage basis after all our coils have been re-insulated. 
All coils that are removed are run over а transformer 
(growler) for testing for shorts. If shorted, they are removed 
and the coils are vacuum impregnated and then taped. 
After being taped they are vacuum impregnated twice. The 
first time they are only baked long enough to remove the 
tackiness of the varnish, and the second time they are given 
a full cycle. This is done to get a heavy coating of varnish. 
Then after drying and cooling we spray each coil with an 
exceptionally heavy coat of oil proof lacquer. 

We had considerable trouble with loose inner poles on 
one make of motors, but we corrected this trouble by bend- 
ing the top washer into a spring and welding to the pole 
piece. The manufacturer has since come out with instruc- 
tions to weld this washer but never said anything about 
bending the washer to get increased pressure. 

3.—Field frames which do not have coils removed are 
given a visual inspection for overheated terminals and a 
reading of the resistance to try and locate the source of 
trouble, but no test we have used has proved satisfactory. 
One manufacturer has eliminated the trouble on a new design 
of motor, but we believe they will have to apply a flexible 
connection between coils. Another manufacturer has experi- 
enced trouble with broken bus copper on several of its 
motors, on which they use practically the same type of 
connection. 
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To get away from these loose terminal connections on 
various types of motors, we are silver soldering all the field 
coils and motor lead connectors together, eliminating en- 
tirely all copper to copper connections except at the brush 
holder. 

4.—The field frame is next given a 2,500-volt di-electric 
test for one minute. 


Brushholders 

1.—On one make of motors, a boss is silver soldered to 
both sides of the brush holder body and a longer shaft 
applied so that three cotter pins can be applied instead of 
one as on the original brush holders and two on the second 
design. We had a good many motor failures from this shaft 
breaking and working out against commutator risers. 

2.—Remove the slotted head bolt to which the brush pig 
tail shunt is fastened. We did this as the slot would not 
allow a large enough screw driver to be used to get the 
amount of torque required to tighten this bolt, and we were 
having motor failures because of loose pig tails and bolts 
cutting and shorting commutators. 

3.—Tighten brush holder carbon way by applying a 
0.010 in. oversize steel block and closing in the metal. 

4.—Inspect and replace all broken or burnt porcelains. 

5.—Seal around porcelain with oil proof lacquer. 

6.—Apply 4,000 volt di-electric for one minute. We had 
too many grounded brush holders after short mileage and 
this high di-electric test has stopped it. 


Use of Infra-Red Lamps Versus Oven Baking 


It is the consensus of opinion of the major electrical com- 
panies in rewinding and conditioning Diesel.electric loco- 
motive traction motor armatures and generators, that vacuum 
drying and oven baking processes are preferable to the use 
of infra-red lamps, which contention is borne out by the 
opinions evidenced in a survey of various railroads, which 
accompanies this report. 

The chief objection to the use of infra-red lamps is the 
fact that each size armature requires a separate arrangement 
due to the difference in diameters, and they do not lend them- 
selves to quantity production. The heat from the iníra- 
red lamps is very intense and rapid, consequently they do 
not give even distribution of heat throughout the armature 
mass. 

Care should be exercised to avoid surface temperatures 
that will be injurious to the insulation. 

Infra-red lamps can be used advantageously in shops 
where the infrequent use of baking equipment does not 
justify the expenditure for baking oven equipment. Infra- 
red lamps are used extensively also in automotive indus- 
tries and in places where surface drying alone is required. 

When using ordinary electric or steam heated ovens, the 
use of forced ventilation is most important in order to bring 
up the temperature much more rapidly and to remove solvent 
vapors. Then modern baking ovens have recirculating fans 
that assure even temperature distribution at all levels and 
are equipped with high capacity heaters that will bring the 
armatures up to baking temperature in a minimum of time 
with the high volume of re-circulated air that. assures. maxi- 
mum heat transfer. In addition, a regulated quantity of 
fresh air is introduced to insure correct baking and removal 
of solvents from the varnish. 

The oven baking should first be supplemented by a 
v8cuum-pressure process to prepare the armature for re- 
quired dipping and baking. 

There is a comparatively new process developed that 
appears to have considerable merit. known as the Zanderoll 
process of impregration which lends itself to either infra- 
red lamps or modern baking oven procedure, merits investi- 
gation for production line shops, and utilizes either baking 
oven, infra-red lamp, induction or resistance heating method:. 


The foregoing statement is based on replies to a ques- 
tionnaire sent out by the committee. 


Facilities for Repairing Traction Motors and Generators 


In order to provide adequate space and equipment for 
repair and overhaul of Diesel locomotive traction motors, 
generators and auxiliary equipment, the Southern placed in 
operation a complete new shop at Atlanta, Ga., early in 1944. 

The building proper was 82 ft. wide by 160 ft. long with 
an addition on one side 19 ft. wide by 40 ft. long housing 
office and tool room and an addition on the other side 10 ft. 
wide by 80 ft. long housing various items of equipment. А 
center row of columns separates the building lengthwise 
into two bays, a high bay with runway and ten ton crane 
and a low bay served by jib cranes. Tracks were pro- 
vided so that railroad cars could be placed inside the build- 
ing for loading and unloading heavy material. 

The equipment installed in the original layout comprised 
а full set of machines for traction motor and generator work 
including a Dynetric balancing machine, vacuum impreg- 
nating outfit, armature machine for banMing, hypot test set, 
bake oven, with necessary tools, accessories and testing 
devices. 

At that time the Southern and associated companies owned 
89 Diesel units of all classes and it was contemplated that 
all basic overhaul and rewinding work on traction motors, 
main generators and auxiliary generators would be handled 
in this shop for the entire system. Total output and esti- 
mated savings were based on handling 30 motors or gen- 
erators per month. 

The number of Diese] units on the system has now in- 

creased to 523 with a consequent increase in the number of 
motors and generators to be overhauled or rewound. The 
original layout was well planned, however, and this shop is 
now handling approximately 75 motors and generators per 
month, rewinding an average of six armatures per month. 
Two additional bake ovens were purchased and a five ton 
crane installed in the low bay, but otherwise the original 
equipment proved to be satisfactory and adequate. This 
output represents peak capacity for the building and equip- 
ment. 
It is expected that the required shop output will reach 
90 basic overhaul and 20 rewinds per month for traction 
motors and main generators within the next year. A careful 
study was made to determine what would be needed to handle 
this volume of work in the way of space and equipment, 
with allowances made for future increase in event more 
Diesels were purchased and the railroad completely Diesel- 
ized. 

The original layout did not provide adequate space for 
dismantling and cleaning a large number of motors or gen- 
erators at one time. A decision was made to purchase a 
vapor degreaser and to construct an addition approximately 
42 ft. wide by 70 ft. long connecting the original traction 
motor shop to an existing building formerly housing the 
blacksmith shop. The blacksmith work will eventually be 
relocated and space 80 ft. wide by 250 ft. long will be avail- 
able to supplement the space in the original shop and the 
new addition. 

A building at the other end of the traction motor shop 
90 ft. wide by 135 ft. long, formerly housing a flue shop, 
has also been reconditioned and assigned to Diesel loco- 
motive electrical work. 

A plan drawing included with the report shows the lay- 
out of the original shop, an adjoining building used to 
house the electrical storehouse, and a shop for the overhaul 
of small motors and parts. A second drawing shows the 
arrangement of machinery and equipment in the new ex- 
tension and proposed addition. 

The layout is presented as information and offers a repair 


shop layout designed to utilize existing buildings without 
an excessive expenditure. It illustrates the size of a facility 
required on a railroad operating from 500 to as high as 
1,000 Diesel units, The layout may also be adapted to suit 
a much smaller operation. 

The original shop was described in the May and June, 
1945, issues of Railway Mechanical Engineer. 

The report is signed by the Joint Committee on Motors 
and Control, made up of the following members from the 
Electrical Section, Mechanical Division: R. H. Herman 
(chairman, joint committee, and chairman, Electrical Sec- 
tion, Mechanical Division), engineer shops and equipment, 
Southern; G. O. Moores, assistant engineer, construction and 
maintenance, Baltimore & Ohio; C. F. Steinbrink, electrical 
foreman, Chicago, Rock Island & Pacific; J. R. McLaughlin, 
assistant electrical engineer, Pennsylvania; and also the 
following members from the Electrical Section, Engineer- 
ing Division: A. P. Dunn (chairman, Electrical Section, 
Engineering Division), electrical foreman, New York Cen- 
tral; J. O. Fraker, general electrical and shop engineer, 
Texas & Pacific; P. W. Pleasant, electrical supervisor and 
chief fire inspector, Chicago, Indianapolis & Louisville; 
H. E. Preston, power supervisor, Illinois Central. 


Discussion 

The report was presented by R. H. Herman, engineer 
shops and equipment, Southern, and C. F. Steinbrink, elec- 
trical foreman, Chicago, Rock Island & Pacific. 

Mr. Steinbrink said it is necessary for railroads to make 
many short cuts, such as the manufacturers use, to reduce 
the cost of overhauling traction motors, and he recom- 
mended that information be compiled covering them. 

J. A. Andreucetti, secretary-treasurer, Electrical Section, 
suggested that improved practices be reported by the rail- 
roads using them, and that bulletins covering these practices 
be sent out by the association, 

Roy Liston, mechanical inspector, Atchison, Topeka & 
Santa Fe, offered the suggestion that if a committee would 
visit shops to obtain such information, it would constitute 
a more workable method. Mr. Steinbrink approved of this, 
saying it is difficult to get answers from railroads to ques- 
tions on such subjects. 

R. L. Griffith, division electrical foreman, Illinois Central, 
asked if the Rock Island had condemning limits for traction 
motor bearings, and Mr. Steinbrink replied in the affrma- 
tive. 

Mr. Herman asked if vacuum impregnation is necessary 
when a motor goes through general overhaul, but is not re- 
wound. He added that one manufacturer says silicone- 


insulated motors are not to be vacuum impregnated. He also . 


offered the opinion that they should be. W. S. Н. Hamilton 
(N. Y. C.) said that when a motor is put through an over- 
haul, it is not cleaned like a new one, and said that in his 
experience, dirt is bound in by impregnation. Mr. Herman 
said that vapor degreasing removes both dirt and moisture, 
and Mr. Steinbrink added that it does a real job of cleaning. 
N. J. Greene, National Electric Coil Company, stated that 
his company has tried impregnation, and it is his belief that, 
if a degreaser is used, and the armature is then blown out 
with air, and further cleaned with a blast of powdered corn 
cobs (a process which polishes and absorbs grease), a good 
job of cleaning has been done. He added that in his 
opinion armatures last longer with vacuum impregnation 
because they take more varnish when they are dipped. "Our 
current practice," he said, "is vacuum impregnation." 

J. A. Bucy, supervisor, car lighting, Baltimore & Ohio, 
said there was need in the air conditioning field of а com- 
pressor with sealed-in motor of more than 2 hp. He sug- 
gested that the committee should investigate the making 
of such a motor. His suggestion was referred to the Com- 
mittee of Direction. 
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Locomotive Electrical Equipment 


The Committee investigated methods of eliminating vibra- 
tion and shock from headlight cases and sockets quite thor- 
oughly and, from the several devices described in detail in 
the 1947 report, the following have been selected to offer 
for inclusion in the manual: 

The committee prefers the term "reducing" shock rather 
than "elimination" of shock, for reasons which should be 
obvious. 


Reducing Vibration and Shock 
in Headlight cases and sockets 


Shock absorbing rubber mounting devices for headlight 
cases, with the rubber in shear, are shown in Fig. 1. The 
weight of the headlight case should be evenly distributed on 
the suspension points located as closely as possible to the 
center of gravity axes of the case. This method is preferred 
to that shown in Fig. 2, which may be used for low cost 
application to existing headlight cases. 

Figure 3 shows a headlight reflector with socket assembly 
mounted on rubber or rubber and fabric diaphragm in shear, 
with the vibrational frequency of the diaphragm designed 
at the most favorable frequency to minimize lamp filament 
damage. This type is also applicable to screw base lamps. 


Sealed-Beam Headlights 


Reference is made to the 1947 and 1948 reports for de- 
velopment prior to this report. 

Some twenty or more additional units have been placed 
in experimental service during the past year. Some of these 
units were arranged with the two lamps mounted one above 
the other instead of side by side as in earlier applications. 
It is understood the vertical arrangement was commented 
on favorably by enginemen, in that the light spread was 
reduced. 

Pickup tests are scheduled to be made. 


A.C. Turbo-Generators 


No development of new types over and above those de- 
scribed in the 1947 report has come to the attention of the 
committee. 
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Two inductor type alternators of 500-watt capacity, 380 
cycles, 32 volts, have been applied by one railroad. These 
have been in service about six months with satisfactory re- 
sults. 

Ventilated selenium rectifiers are used with these machines 
for d.c. power for train control. 

The proposed recommended practice covers after trip and 
monthly inspections. It is not deemed practical to attempt 
to cover repair, adjustment or calibration procedures for the 
several types and models in use. 


Maintenance of Beam Warning Lights 
AFTER Trip INSPECTION 


Make complete test and note that both red and white 
signals light and that lights are of proper brilliancy. 

Note that mechanism moves freely, uniformly. 

Note that switches work freely and make proper contact. 

Correct all defects that would interfere with proper opera- 
tion of warning signals. 

WanNiNc Licht MECHANISM, CASE AND CONTROL APPARATUS 

Remove light meqhanism case cover and check all moving 
parts for wear and alignment. 

Replace any gears, shafts, pins, or other parts worn to 
interfere with normal operation of signals. 

Check relays for worn, burned or corroded contacts, loose 
connections and other defects that would interfere with 
proper operation. 

Check wiring for worn or broken insulation, also for 
broken copper strands, particularly at terminals. 

Check all terminals and binding posts for loose binding 
screws or loose nuts. 

Clean all parts of mechanism thoroughly. 

Clean and polish reflectors if necessary. 

Remove switch covers and check contacts for wear, burns 
or corrosion. 

Check wire terminals and binding posts to know all wire 
connections are tight and in good condition. 


Moron GENERATOR 


Check motor generator set, if used. 

Note condition of commutators. and brushes. 

Note that brush holders are tight and in proper position. 

Note that wire terminals are tight and that wiring is in 
good condition. 


Fig. 1—Headlight cases— Method No. 1—Shock absorbing rubber mounting devices, with the rubber in the shear— The 
weight of the headlight case should be evenly distributed on the suspension points located as closely as possible to the 
center of gravity axes of the case—This method is preferred to Method No. 2 
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Renew brushes if worn to condemning limit established by 
carrier. 

Clean commutators if necessary. 

Check bearings for wear. 

Make complete operating test to know that warning lights 


function correctly. 
Check output voltage of motor generator. 


LUBRICATION 


Lubricate all bearings and other wearing surfaces in ac- 
cordance with special instructions established by the carrier. 

The report is signed by A. D. Whamond (chairman), 
foreman, Office of Electrical Engineer, Pennsylvania; Roy 
Liston, mechanical inspector, Atchison, Topeka & Santa Fe; 
C. W. Nelson, electrical engineer, Chesapeake & Ohio; 
W. G. Switzer, assistant engineer, New York Central; R. G. 
Thompson, assístant chief mechanical inspector, New York, 
New Haven & Hartford; and A. C. Zagotta, supervisor cab 
signals and locomotive electrical equipment, Chicago, Rock 


Island & Pacific. 
Discussion 

The report was presented by C. W. Nelson, electrical 
engineer, Chesapeake & Ohio. W. S. H. Hamilton (N. Y. C.) 
explained that Figs. 1 and 3 are those used on N. Y. C. 
locomotives, and were standard prior to the coming of the 
sealed-beam lamp. It has been found, he said, that the 
mounting shown in Fig. 3 was not sufficient by itself and 
that shock absorbing mounting of the case was also neces- 
sary with the case mounted at its center of gravity. 

J. A. Bucy (B. & O.) asked if any specific data has been 
made available on the life of sealed-beam lamps. Mr. 
Hamilton replied that the New York Central has most of its 
Class S21 locomotives equipped with them, that one lamp 
went 10% months, and that the average life is 3 to 6 
months. He added that 4 months life is necessary to justify 
the use of sealed-beam lamps. Не also called attention to 
the fact that load is 400 instead of 250 watts, which makes 
careful attention to voltage and wire sizes necessary. 
Maintainers’ voltmeters, he said, are often inaccurate. He 
expressed the opinion that the new lamps Will come into use, 
but that close attention to lamp voltage is very important. 

Mr. Hamilton asked if vertical or horizontal mounting 
of lamps made any difference in the beam pattern. After 
considerable discussion of this matter, in which members 
said that enginemen preferred vertical to horizontal mount- 
ing, H. H. Helmbright, General Electric Company, explained 
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Fig. 2—Headlight cases—Method No. 2—Alternate to 
Method No. 1 and considered less effective—Rubber pads 
in compression under the headlight case mounting feet— 
For low cost application to existing headlight cases 


that the relative position of the two lamps made no appre- 
ciable difference, but that some difference was caused by the 
position of the filaments. The present lamps, he said, have 
8 beam pattern which has a spread of 8 deg. in one 
direction and 10 deg. in the other. With filaments mounted 
at 90 deg. to each other, the beam has the same width and 
height, and when the two filaments are vertical, the vertical 
spread is 10 deg. and the horizontal 8 deg. Не also said 
that consideration was being given to the production of a 
lamp with a spread of only 7 deg. in each direction. This 
presumably would somewhat increase the pick-up distance. 

Concerning the use of rectifiers with a.c. generators, Mr. 
Hamilton stated that his railroad has tried a ventilated 
selenium rectifier and 400-cycle generator for train control 
power supply and that there has been no rectified failure. 
A previous report indicated that enclosed, gil-cooled recti- 
fiers which are more expensive, might be required. The 
manufacturer of the ventilated rectifier states that railroad 
requirements are mild as compared with army requirements 
for tropical countries. This claim, Mr. Hamilton said, has so 


far been justified. 


Radio and Communicating Systems 


The Committee has been represented at all meetings of 
Communications Section Committee Four, *Radio and Allied 
Communications as applied to Railroad Operations.” Com- 
mittee Four appointed a sub-committee consisting of L. R. 
Thomas, Santa Fe; G. M. Brown, New York Central, and 
P. B. Burley, Illinois Central, to cooperate with the Electrical 
Section committee in preparing specifications for satisfac- 
tory installation and operation of intra-train telephone sys- 
tems on passenger cars. 

The committee met with this: sub-committee and manu- 
facturing representatives and assisted in the preparation of 
the following specifications: 

Since trouble is being experienced with radio and commu- 
nications jumper cables wearing out due to flexing and 
working with train movement, it is the recommendation of 
the joint committee that the specification for this cable as 
shown on Page ESA-55-1949 in the Manual of Standard 
and Recommended Practices be modified. The following 
sentence should be added at the end of paragraph seven of 


this specification: 


Fig. 3—Headlight Sockets—-Headlight reflector with sock- 
et assembly mounted on rubber or rubber and fabric dia- 
phram in shear, with the vibrational frequency of the 
diaphram designed at the most favorable frequency to 
minimize lamp filament damage-—This type also ap- 


plicable to screw base lamps 
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"This shield insulation shall be so applied as to fill up the 
voids in the shield braid and be completely bonded to the 
same." 

А letter sent out by the committee to a number of railroads, 
asking for opinions on clearance heights and insulation 
requirements for broadcast receiver antennas used on elec- 
trified railroads. The results are given in the following 
tabulation: 


Ramway Max. CLEARANCE 
Reportinc Heicut ABOVE INSULATION ANTENNA TO 
Rails GROUND 


1 16 ft. Suggest radio antenna be pro- 
tected against lightning and 
contact with high voltage lines 
by suitable ground gap or 
high voltage condenser or by 
both instead of depending on 
insulation applied to radio an- 
tenna. 


2 15 ft. Insulation between set and an- 
tenna should be designed for 
3,000 volt protection with 


suitable fuses and grounding. 


3 15 ft. The antenna insulation pro- 
tects its conductor from con- 
tact with overhead power lines 


to the extent of 100,000 volts. 


4 Not above the Not definitely established. 
published load Establish at least 5,000 volts 
clearance dia- by antenna supports and in 
gram for the addition the antenna could be 
sections electri- protected by fibre duct or wood 
fied. trunking and electrically by an 

air gap to ground antenna in 
case of accidental contact of 
5,000 volts or more. 


5 15.75 ft. Twice operating voltage of 
overhead line plus 1,000 volts. 


6 14 in. above The antenna conductor is in- 
roof of car. sulated for 100,000 volts against 
power line overhead trolleys, 

etc. 


13 ft. 10% in. 1 in. O.D.x% in. LD. Micarta 
tubing with dielectric strength 
of 300 volts per mil.—75,000 
volts. 


To withstand 11,000 volts a.c. 
and 3.000 volts d.c. 
Micarta tubing Grade #52, 
59/64 іп. О.р. x < in. ID. 
with #134 E finish. 


~) 


8 14 ft. 10 in. 


9 14 ft 8 in. 


The remainder of the report consists of a joint specifica- 
tion of the Communications Section and the Electrical 
Section (Mechanical Division) for intra-train telephone 
systems on rolling stock. 

The report is signed by W. S. Heath (chairman), elec- 
trical assistant, Atchison, Topeka & Santa Fe; R. I. Fort, 
assistant research engineer, Illinois Central; W. H. Mims, 
electrical engineer, Central of Georgia; F. E. Gould, equip- 
ment inspector, New York Central; and D. F. Dunsmore, 
assistant electrical engineer, Chesapeake & Ohio. 


Discussion 


The report was presented by W. S. Heath, electrical 
assistant, Atchison, Topeka & Santa Fe.  J. A. Bucy 
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(B. & O.) spoke of trouble experienced with jumpers 
between cars and asked what other roads are doing to 
hold these jumpers in place and avoid friction. W. J. 
Madden, general foreman, Pennsylvania, said his railroad 
employs a rubber ring and hook on a 69-in. jumper which has 
proved highly satisfactory. Mr. Heath said that some reads 
use curtains to protect jumpers. He also said that sometimes 
the loops hang low enough to strike people passing between 
cars. Mr. Bucy said the cables are too long to be held 
with one ring and that when two are used, the plug is 
pulled from the receptacle. Mr. Heath said a bar and spring 
were used by the Santa Fe. This, Mr. Bucy said, is во com- 
plicated that in some cases the springs on the various cables 
get tangled. Mr. S. B. Pennell, assistant engineer, New York 
Central, spoke of complaints of ditry water falling on 
passengers. Mr. Bucy replied that his railroad has also 
had such complaints and that protective curtains were 
being tried. J. E. Gardner, electrical engineer, Chicago, 
Burlington & Quincy, said his railroad had been using 
curtains and that no complaints from passengers had been 
received. Тһе matter was referred to the committee for 
further study. 

A number of railroads have experienced trouble from 
the chafing of cables against the care, and Mr. Bucy raised 
the question of whether or not the insulation thickness wae 
sufficient. In the opinion of Mr. Heath, the cable manu- 
facturers should be able to produce the answer. J. A. 
Andreucetti asked if such abrasion might be prevented by 
slipping а piece of hose over the cable. Mr. Bucy replied 
that the cables are in S form and that the point of abrasion 
varies. Mr. Gardner concluded the discussion by saying that 
wires in jumpers do fail and that there are just too many 
jumpers in the same place. 


Car Electrical Equipment 


Generator Drives 

Concerning axle-generator drives, the report states that the 
Excel drive previously manufactured in Canada is now also 
being made in the United States. 


Under-Car Power Plants 

As a result of the report and discussion last year, it seems 
to be pretty well agreed among the four manufacturers of 
under-car Diesel equipment that such equipment will be 
designed so that they may be trainlined from car to car and 
operated in parallel; in fact, the question arises at this time 
as to how much automatic operation will be desired for 
paralleling such equipments. One manufacturer suggests 
that the automatic features be such that the entire train be 
paralleled at all times, with full automatic control of load 
distribution. 

The other extreme on this phasing control is that of hav- 
ing the failed car taken care of by manually paralleling two 
or more units in the same train in much the same manner as 
a carlighting trainline is manually handled and has been 
handled for a number of years. This would involve no con- 
trol circuits. However, such manually operated paralleling 
equipment should not involve the necessity of any adjust- 
ments on any of the equipments paralleled, i.e, it should 
involve only the matter of closing a switch and the equip- 
ments so connected will pull into phase and to frequency 
without difficulty. 

This brings up the question of how many control circuits 
should be included in the trainline connectors carrying the 
3.phase power between cars. At the present writing it 
would seem that until such standards are established on 


ues 


the control circuits that it may be well to consider one 
3-phase inter-car connector to carry the 220-volt, 3-phase 
circuits and an additional inter-car connector which may 
carry one or more pairs of wires to provide for the number 
of control circuits required. 

While, as above pointed out, the manufacturers of this 

under-car equipment have definitely agreed that the equip- 
ment should be made so that it can be paralleled, the ques- 
tion still remains of adopting certain standards of alternator 
design to be followed by all manufacturers so that equip- 
ment from one manufacturer can be paralleled with equip- 
ment from another manufacturer, with the same ease and 
simplicity that the equipment of one manufacturer can be 
paralleled with a second equipment of the same manufac- 
turer. 
Experience thus far has definitely proven that this equip- 
ment can be built so that at no time is there a voltage varia- 
tion of more than 5 volts which will permit of using stand- 
ard lighting equipment. Two companies have very definitely 
committed themselves on this regulation and it is felt that 
this should be set as a standard. 

Another very important feature that should be definitely 
standardized is the voltage of the battery used for cranking 
service on the Diesel engine. The committee recommends a 
32-volt battery for this service. If and when such battery 
voltage is standardized, it will permit the manufacturers of 
the equipment to agree on production of a standard crank- 
ing motor and eliminate additional cost due to having more 
than one voltage to consider. 

With reference to the equipment manufactured by the 
four manufacturers mentioned in last year's report, i.e., the 
Frigidaire, General Electric, Waukesha and Westinghouse: 
These companies report this year that the equipment is 
much the same as that set forth and quite extensively ex- 
plained in last year's report, with the exception of the fol. 
lowing: 

The Frigidaire Division of General Motors Corporation 
has very definitely committed itself to parallel operation, 
which involves some modification and redesign of its present 
split-alternator type unit, substituting therefor a single 
voltage alternator. 

The General Electric Company advises that it has adopted 
a 273 cu. in. engine (formerly 230 cu. in.), using a 30-kw. 
alternator (formerly 25-kw.). This company also reports 
improvements and modification of excitation control to per- 
mit of the close voltage regulation and a simplification of 
controls. : 

The Waukesha Motors Company has made no changes 
in its equipment. 

The Westinghouse Electric Corporation has made some 
slight modification in the radiator cooling arrangement but 
otherwise the equipment remains unchanged. 

Table I shows the performance of the Frigidaire unit on 
Southern Pacific Coach 2725, a further accumulation of 
data over that presented last year, and also shows per- 
formance on T. & P. Coach 1300, a further accumulation 
of data over last year's report. 

The additional equipment that has been installed or on 
order since the report made last year includes: 

Frigidaire—Proposed installation on 6 Santa Fe dome 
cars; an all-electric diner on the Pennsylvania (using 2 
units). 

General Electric—Completed 2-unit installation on the 
lllinois Central, all-electric diner which is reported oper- 
ating satisfactorily. For the first four months fuel con- 
sumption has averaged 1.65 gallons and lubrication 0.141 
gallons per hour of engine operation. 

‘Waukesha—A proposed test unit for the Southern Pacific, 
which railroad already has had a Frigidaire unit in service 
for more than a year, and 12 units on suburban cars no 


building for the Rock Islnd. 
Westinghouse—A unit on a Rock Island coach which has 


operated over 2,000 hours and is reported performing satis- 


factorily. . 
Installations on private, business and non-revenue cars are 


not listed in this report. 


PERFORMANCE OF Test FRIGIDAIRE UNDER-CAR DIESEL 
on SouTHERN Paciric Солсн 2725 


(On run between Los Angeles and New Orleans) 


Period of Test (11/11/47 to 1/21/49) ......... 14 months 
Total mileage... s 226,540 
Total hours Diesel operated .................. 7,483 
Total gallons Diesel fuel ....... ........ .. 11,828 
Total gallons Diesel lubricating oil ........ ... 122.9 
Total cost Diesel fuel (@ $0.0714 gal) ..... . $844.61 
Total cost lubricating oil (@ $0.594 gal.) .. . $73.00 
Service labor ..................... sess. $872.44 
Service material .......................... . $159.40 
Fuel per 1000 miles (gallons) Быргы 52.2 
Lubricating oil per 1000 miles (gallons) ... in 


Fuel per hour (gallons) .......... ...... ae beet 

Lubricating oil per hour (gallons) ............ 0.0164 
Cost per Cost 

1000 Miles per Hour 


Fuel (@ $0.714 gal.) ............... . $3.72 $0.1128 
Lubricating oil (@ $0.594 gal.) ........ 0.32 0.0097 
Service labor .................... ... 3.85 0.1166 
Service material ...................... 0.70 0.0213 

Total. as Le aoe ЛЫ $8.59 $0.2604 


At 7,000 hours this unit was given a major overhaul at a 
cost of $853.49. However, the Southern Pacific advises that 
experience with the equipment would indicate that the en- 
gine could operate satisfactorily with a major overhaul at 
approximately 14,000 hours, or every 2 years, with a light 
overhaul at 7,000 hours, which light overhaul would con- 
sist of— 

Renewing valves, valve seats, liners, rings, 
three bearings (if necessary) and exchanging 
injectors. This would give a material cost of 
$160.00 and labor to apply of about $35.00. 

The Southern Pacific also advise that the inspection of 
engine parts during the major overhaul indicated very 
little wear and a very clean engine throughout, which is 
attributed to taking engine air from inside the car. 

Per 1000 Miles Per Hour 


Overhaul cost ...................... $3.77 $0.1141 
Total cost including overhaul ... .... 12.36 0.3745 


PERFORMANCE OF Test FriciparreE Unpver-Car DIESEL 
on Texas Paciric Солсн 1300 
(Car used in general service, as power car 
and as demonstrator) 


Period of test (8/7/47 to 1/3/49) |... 17 months 
Total mileage ........ 0. 117,935 
Total hours Diesel operated |... 4,792 
Total gal. Diesel fuel .....00 0 0 0— 8,176 
Total gal. Diesel lubricating oil ... 116 75 
Total cost Diesel fuel (@ $0.00596 gal) ` $78165 
Total cost lubricating oil (@ $0.501 gal) — $5838 
Service labor ..................... АПАН $425.00 
Service material ................... $9.50 
Fuel рег 1000 miles (gal)* 1... "e 78.8 
Lubricating oil per 1000 miles ( gal)*... | 0.9902 
Fuel per hour (gal) ....... 0 1.706 
Lubricating oil per hour (gal) |... , | | 0.0243 
, Nis per Cost 
Miles* per Ho 
Fuel (@ $00956 раі)... $7.53 “ el 
Lubricating oil (@ $0.501 gal) ..... 050 00129 
Service labor ................ . 3.77 0.0890 
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Service material 


Nigri rdc it С 0.08 0.0020 
" fog Wr фага: 
ООРОО $11.18 $0.2652 


m: 
This does not reflect true cost, since car has been used 
extensively as power car and demonstrator. 


Caboose Power Supply 


Power supply for caboose radios is still in somewhat of 
an embryo stage, but the situation does show some signs of 
coalescing into a definite pattern. 

While some few roads are continuing to use engine gen- 
erator units (either gas or Diesel), the drive that seems to 
be increasing in popularity is the axle drive. 

There are two types of axle drive— 

1—The Dayton drive (with which everyone is familiar). 

2—Preco drive, which consists of a friction cone riding 

the tread of the car wheel, such as has been used in 
driving ventilator fans in refrigerator cars for several 
years. The latest modification of this drive uses a 
grooving pattern in the tire and utilizes a greater 
pressure on the cone. 

With these drives, there are two general types of gen- 
erators used (both types using batteries) — 

]—The conventional Safety generator. 

2—The Leece-Neville generator that has become so popu- 

lar in the automotive industry. This consists of an 
alternator and rectifier with built-in regulator, with 
output of either 6 or 14 volts, d.c. 

Considerable interest has been evidenced in the air-motor 
generator mentioned in last year's report, and another manu- 
facturer of pneumatic tools has offered such an equipment for 
test. The Rock Island had a unit consisting of an air motor 
driving a Leece-Neville alternator rectifier unit with 6-volt 
d.c. output. This ran on а terminal way car for about 14 
months. The generator had an output of 20 amp. and was 
coupled to a 179 amp.-hr. battery (1225 gravity). The unit 
cuts out at an air pressure of 62 Ib. per sq. in. gage, and 
cuts in at 65 lb. per sq. in. gage. When the radio is in 
draws 10 amp. constantly. In transmitting 20 
uired. This is used with a Galvin (Motorola) 
dispatcher's type (same as used in taxicabs). 
d that an average 13-amp. output is suf- 
harged and the radio operating. 
braking operation will be pos- 
ted from a reservoir through a 
ted to the trainline 


operation it 

amp. are req 
radio of the 
It has been foun 
ficient to keep the battery c 
So that no interference with 
sible, the air motor is operated. 
34g in. orifice, and the reservoir is connec 


through a % in. orifice. 


Electric Cooking 
The committee has nothing to report on electric cooking 
not already covered in last year's report, except that the 
I C. К. К. has now placed in service а full electric diner 
which is reported to be operating satisfactorily. Information 
covering load data and service record is as follows: 


ALL Evecrric ILLINOIS CENTRAL DINING Car No. 4111 


This dining car seats 36 and has been in revenue service 
about four months. The connected loads are as follows: 


Kw. 


Refrigeration: 
l at % hp. (Ice cube maker) 2. 8 
5at 4 hp. ............. LN A 1.5 
3 at 56 һр. .......... "T 6 
Ventilation ...... uio ie 
Air conditioning . 10.0 
Lighting ........ 21 
Ranges .......... 14. 
Fry kettle ....... 26 
Backshelf broiler .. 5.3 
Coffee urn ...... 4. 
Hot food table .. 13 
3. 


Water heater ... 
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Charcoal type broiler .......... 4 
Plate warmer ..................... ies ‚15 
Cup warmer сыы кии кысыр йукка ША Лр СЫ 15 
Bouillon cup warmer ............................... 15 
Dish washer дшге угра Жакый н нушы алыб Лир” M 
Garbage disposal ................................. 4 
Food mixer ...................................... д 
Fruit juicer ыр крк oie se see AE Ipod ОШ 
Glass washer .................................... J 
Water circulating pump ............................. 4 
МС ева ооа АО 
Radiator fans .................................. 15 

Total: gos bene y Дл дел 0 reas 6; 


The main air conditioning fan, all control, and a few light 
are on the battery and therefore are included in the 10 kw. 
Íor the m.-g. set. 

The following two tables give hourly energy and demand 
for two successive trips on a three-day round trip. The 
data are typical of the load fluctuations which have been 
found to be rather consistent: 


ALL Exectric ILLINOIS CENTRAL Dininc Car No. #1 


First Trip 
First Day Second Day Third Day 
Time Kwh. Peak kw. Kwh. Peak kw. Kwh. Peak lx. 
121 a.m. 8 8 8 В 
1—2 T 1 8 8 
2—3 1 7 8 8 
3—4 1 1 9 16 
4—5 y 2 6 9» 
5—6 36 4 06 % 
6—1 3 10 и 3 0 95 
7—8 30 38 35 41 3 35 
8—9 28 36L з 4 0 35 
9—10 26 34 32 38 9 5 
10—11 25 31 3l 39 0 38 
11—12 29 36 28 33 30 7 
12—1 p.m 29 37 28 31 30 H 
1—2 28 36 т 9 9 % 
2—3 31 40 24 WA Ж 3 
3—4 32 38 20 2 % 5 
4—5 31 36 22 xL 9 9 
5—6 29 35 31 38 5 d^ 
6—7 29 35 32 38 5 5 
7—8 24 36 з 4 4 ой 
8—9 19 24 25 4 2 5 
9—10 12 22 21 21 2 b 
10—11 1 8 9 10 8 8 
11—12ат. 8 8 8 9 Tog 
420 569 519 
Approx. Temp. 75 85 i 
Served—Breakfast25 79 m 
Lunch 54 36 113 
Dinner 81 81 " 
Second Trip M 
First Da Second Day D. 
Time Kwh. Peak kw. Kwh. Peak kw. Kwh. Peak 3 
12—1 a.m. 7 8 6 6 ? 1 
1—2 4 T MER NE ae 
2—3 6 6 : 
3—4 6 6 ar 
4—5 55 3 B 
j 38 з y 
5—6 4 11 31 5 
42 % 
6—7 з 3 31 yo 3 
46 & 
128 29 38 34 n Ў 
8—9 29 37L з ^ 


-meea 


Second Trip ( Continued) 


First Day Second Day Third Day 
Time Kwh. Peak kw. Kwh. Peak kw. Kwh. Peak kw. 
9—10a.m. 27 35 28 36 27 39 
10—11 27 37 34 45 25 38 
11—12 29 42 37 43 28 39 
12—1 p.m 32 44 31 43 31 39 
1—2 31 41 24 32 27 38 
2—3 28 36 21 31A 16 26 
3—4 25 37 28 34 17 33 
4—5 27 39 28 39L 30 43 
5—6 30 43 32 42 27 40 
6—7 30 40 28 36 26 38 
7—8 30 41 24 36 18 32 
8—9 29 38 19 26 13 18 
9—10 15 24 9 12 9 9 
10—11 8 22 7 7 7 7A 
11—12 a.m. 6 6 8 9 7 7 
450 527 463 
Approx. Temp. 75 85 75 
Served—Breakfast38 125 107 
Lunch 109 58 63 
Dinner 137 42 90 
Fuel for Trip 201 gallons 
L—— Leave. 
A--Arrive. 


Electric Diner Equipment 

The committee has investigated the power requirements 
for the Radar Range equipment and received the following 
information from Owen Webber, Inc. 

The equipment operates on 220 volt a.c. single phase and 
the following equipment is suggested by the manufacturer: 


Equipment F atts 
Coffee urn, electric . 3,000 
Mechanical refrigeration . 4,000 
Dishwasher .......... : T ... 600 
Toaster, electric... . us ... 1,500 
Electronic ranges, 2 and 5.25 kw. D. . 10,500 
Searer, 1 at 6 Кж... u.s. А . 6,000 
Trunion kettles, 2 at 1 Км... _. . 2000 
Induction heaters, 2 at 2.6 kw. : 2 . 5,200 
Egg boilers ..... 2... _... : 500 

Total 2... елдик МЫК АЗЕ ca Keto ox O00 


Each electronic oven in stand-by condition, i.e., ready for 
service but not in actual operation, requires only 600 watts 
with 5.25 kw. in full operation. 

In view of the fact that the cooking utensils associated 
with induction heaters cannot be removed until the current 
is shut off, this equipment operates with a timing device 
and therefore the actual operating load during a large part 
of the meal service period is reduced to a minimum. 

The Pennsylvania now has a part of this equipment on 
test and further information will be available on this sub- 
ject for next year's report. 

The report is signed by S. B. Pennell (chairman), 
assistant engineer, New York Central; L. C. Bowes, elec- 
trical engineer, Chicago, Rock Island & Pacific; J. A. Bucy, 
electrical supervisor, Baltimore & Ohio; V. F. Dowden, 
engineer car electrical equipment, New York, New Haven & 
Hartford; J. E. Gardner, electrical engineer, Chicago, 
Burlington & Quincy; K. H. Gordon, assistant electrical 
engineer, Pennsylvania; R. A. Harrington, engineer train 
lighting, Chicago, Milwaukee, St. Paul & Pacific; W. L. 
Monk, chief inspector of train lighting and air condition- 
ing, Canadian National; J. W. Sharpley, train lighting 


engineer, Canadian Pacific; L. J. Verbarg, assistant to 
chief mechanical officer, Missouri-Pacific; and G. W. Wall, 
electrical foreman, Delaware, Lackawanna & Western. 


Discussion 

The report was presented by S. B. Pennell, assistant engi- 
neer, New York Central; L. C. Bowes, Electrical engineer, 
Chicago, Rock Island & Pacific; and J. A. Bucy, electrical 
supervisor, Baltimore & Ohio. 

The question of load protection, particularly on cars with 
electro-mechanical air conditioning was raised by R. H. 
Turner, electrical engineer, Wabash. He said that loads of 
600 amp. at 32 volts make trainlining difficult and that it 
would be desirable to find a means of reducing the load 
automatically when cars are trainlined. Under present con- 
ditions, he said, a car failure should be allowed to be a com- 
plete failure. He asked to have the matter studied by the 
committee. J. A. Bucy (B. & О.) concurred with Mr. 
Turner, saying that when a battery is discharged, not only 
is there an air conditioning failure, but with electric heat 
control, the heat may come on. 

R. W. Tonning, electrical engineer, Atlantic Coast Line, 
called attention to the fact that it is often necessary to 
have cars with 32, 64 and 110-volt systems with Edison and 
lead batteries in the same train, making trainlining im- 
possible. W. S. Н. Hamilton (N. Y. C.) said that with a 
low-battery on one car, the inrush of current which occurs 
when cars are trainlined will often blow a fuse. His rail. 
road, he said, is now experimenting with thermal.trip 
breakers. S. B. Pennell (N. Y. C.) explained that a 
failed car on the New York Central carries only lighting 
load and the compressors do not work. Cars with 64-volt 
systems, he said, are so marked. Mr. Tonning suggested 
that the committee should determine how much power must 
be put over a trainline on trains using under-car power 
plants. L. C. Bowes (C., R. I. & P.) said that with under- 
car, 220-volt plants the current is greatly reduced. А 
suitable design of car connector, he said, must be developed. 
It is the opinion of the committee that 50 kw. would be the 
maximum which need be carried. 

A. E. Voigt (A., T. & S. F.) said that the Santa Fe has a 
2-kw. generator driven by a flat endless belt with stationary 
generator and belt tension, provided by a spring-adjusted 
idler which has obtained 10 months' service on one belt. 

In presenting assignments 4 and 5 of the report, Mr. Bucy 
gave all credit for the work done to R. I. Fort, assistant 
research engineer, Illinois Central. Не told of having had 
dinner on a diner equipped with under-car power plants, 
and said that although the car was stationary and the en- 
gines running, the vibration was very slight. 

A discussion of the report's recommendation for link fuses 
showed that the lengths chosen would permit the use of such 
fuses in all applications. The desirability of silver plating 
contacts was discussed and the desirability of the practice 
agreed upon. Specifications for silver plating will be con- 
sidered in a future report. 


Car Air Conditioning Equipment 


New Developments 

The Anemostat Corporation of America has developed the 
Straight-Lines Asperating Anemostat Air Diffuser, similar in 
function and performance to the conventional Anemostat Air 
Diguser. 

The design and fabrication of this unit is such that it can 
be used in individual panels of varied lengths per unit or 
assembled into continuous extended lengths. Various combi- 
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nations can be obtained, and in combination with continu- 
ous or individual light strips. It may be mounted back to 
back as one straight line diffuser, or with a continuous 
light in the center which is allowed for by spreading the 
outlet to accommodate any given light fixture. 

Air distribution is readily equalized throughout the length 
of diffuser by means of adjustable volume shutters accessible 
from the face of the unit. 

The Equipment Research Corporation offers the Baffle Air 
System of Air Distribution, consisting of perforated panels 
forming part of car ceiling, and a system of baffles and per- 
forated plates in the air duct to control and distribute the 
cooled and warmed air from the blower fan to the perforated 
ceiling panels for the length of car. 

The Pullman-Standard Car Manufacturing Company has 
submitted a description and print of a drawing showing a 
Proposed Ventilation System for Kitchen, consisting of a bal- 
anced supply and exhaust air volume control, whereby the 
air supply and exhaust fans are under the control of a single 
control switch, position selected according to ventilation re- 
quirements. The drawings covering the proposed kitchen ven- 
tilation system are marked “Patent Applied For,” but details 
of such claims are not mentioned. Basically, the report states, 
the principle of balanced ventilation and arrangement of air 
supply described above is the same as developed by the New 
York Central and incorporated in construction of the new 
post-war kitchen car equipment. 


Electronie Filters 


The performance record of twelve sleeping cars equipped 
with American Air Filter Electronic Air Filter has been 
studied with the following results: 

Over-voltage has been pretty well corrected, except in iso- 
lated cases where the operation has been in the top ranges. 
In these isolated cases, flashovers occur under certain weath- 
er conditions, causing objectionable noises resembling the 
continuous firing of a toy cap pistol. Excessive rectifier tube 
burnouts have been caused by the high operating voltages. 
There appears to be considerable room for improvement in 
the discharge resistor, since there is no practical way to de- 
tect its failure. 

The performance record of forty-six C. & O. passenger 
train cars equipped with American Air Filter Companys 
Rotoclone and Electro Airmat has been studied with the 
following results: 

It has been determined that improper sealing around the 
filter frames has been a primary factor in allowing dirt flashes 
to occur around the air outlet grilles. Ten cars have been 
properly sealed, with excellent results in all cases. It has 
also been found that the initial setting of the primary voltage 
is critical, во as to produce a secondary voltage between 
12,000 and 12,800 volts. The life of the media is dependent 
upon many variables that are determined by the type of serv- 
ice in which the car is operating. In most cases on the C. & 
O. the life extends over a period of thirty days. On the 
twelve sleeping cars tested, fifteen days appear to be the 
life of the media. The C. & O. has abandoned the use of 
paper media in favor of fiber-glass on all installations. The 
cost of labor for maintenance of the Electro-Air-Mat is con- 
siderably greater than for mechanical type filters. 


Temperature and Humidity Control 

In the 1948 proceedings, the salient features of the three 
types of thermostatic temperature control (Electronic Modu- 
flow, Cycle Modulation and F/S Modulated Control) were 
described in detail, and the advantages of each type were 
outlined. The following modifications to these systems are 
reported as new installations: 

Electronic Control Systems have been installed or are 
being installed by several railroads, utilizing a method of 
circulating fluid for waste heat recovery for heating pur- 
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poses, and, from the available information, these systems are 
performing satisfactorily in road service. 

In this system, the engine coolant is circulated through a 
primary loop beneath the floor for supplying heat to the 
overhead radiator, side wall floor radiators, and wash water 
heater. The coolant in the primary loop is also heated by an 
exhaust gas heat exchanger and a steam and electric heat 
exchanger. Thermal means is provided to bypass the coolant 
through the engine radiator if the demand for heat in the 
car does not exist; also during these periods an automatic 
damper permits the exhaust gases to pass to atmosphere. 
Flow type fittings are employed in the primary loop to ob- 
tain the proper thermal balance of the system. Each side 
wall loop has а motor-driven pump for circulating the cool- 
ant. Ап expansion tank is provided to insure satisfactory 
operation. 

The car temperature control is effected by means of re- 
sistance type thermostats, electronic relays, and motorized 
valves. 

А system of electronic control is also being installed by 
one of the railroads in which resistance type thermostats are 
used to control the heating of the car with conventional low 
pressure steam radiation surface. While this system will not 
provide the same degree of refinement that the system em- 
ploying a circulating heating fluid affords, nevertheless its 
simplicity makes it attractive. К 

Improvement in Cycle Modulation include a system of 
waste heat recovery consisting of a loop through which is 
circulated, by means of an electric-driven pump, a coolant 
liquid which is passed through a wash water heat exchanger, 
then to the exhaust gas heat exchanger, thence to а steam 
and electric heat exchanger which is used when necessary 
to provide additional heat, then through an expansion tank 
to an overhead radiator, thence to the side wall floor radia- 
tion and back again to the pump to complete the cycle. А 
damper allows the exhaust gases to pass to atmosphere when 
no heat is required in the car. If the coolant temperature is 
above 190 deg. F., sufficient water is bypassed to the engine 
radiator to maintain safe engine temperatures. 

А thermal valve causes the engine jacket coolant to be re- 
circulated within the engine if the coolant temperature is be- 
low 140 deg. F. The control of temperature is governed by a 
Rador thermostat located in the car body, operating solenoid 
valves so that when the heat is required in the car the cool- 
ant is deflected through the heat exchanger, and when no 
further heating is required, the coolant is returned to the 
pump, by-passing the heat exchangers. 

The Fulton Sylphon improvements include a non-electric 
type of control whereby the side wall floor radiation is di- 
vided into several sections, each provided with a direct act- 
ing modulating valve actuated by a thermal element respon- 
sive to car temperature in the zone of its location. This sys- 
tem has the advantage that it eliminates the conventional 
type mercury tube or bi-metallic type thermostats with their 
associated wiring and relays. 

The Trane Company has developed a new system of pas- 
senger car air-conditioning consisting of two divisions, name- 
ly, a moisture controller and a sensible cooler. In the mois- 
ture-controller section, a motor-driven centrifugal fan draws 
fresh filtered air from outside the car and passes it first 
over an extended surface heat exchanger of the air-to-air 
type, and then through the main evaporator where its tem- 
perature is reduced to approximately 40 deg. to 45 deg. F. 
and then it again passes through the air-to-air heat ex- 
changer where it is reheated. Next, this conditioned air is 
mixed with the filtered recirculated air from the car and 
passed through the sensible cooler, heated and discharged by 
the main blower to the body of the car. 

The master selector switch which controls the operation 
of the two main divisions has four positions, namely, full 
conditioning, precool, ventilate, and off. In the full condition- 


ing position, the outside air is cooled and tempered; in the 
precool position, only the sensible cooler is operated to rap- 
idly reduce the temperature of the air of the car; in the 
ventilating position, the fresh air fan is operated without the 
moisture controller; and of course, in the Off position, all 
parts of the system are idle. 

The temperature control includes a duct thermostat at the 
down stream side of the moisture controller and serves to 
maintain the proper dew point, and a room thermostat func- 
tions to supply heat or cooling in the sensible cooling unit to 
maintain proper car temperatures. 

Experiments are being conducted by several railroads with 
Customair systems, but no service data are available at 


present. 


Fire-Resistant Filters 


There have been no further developments since the 1948 
report, and, as outlined in that report, the real solution lies 
in more frequent cleaning, to prevent fires. If automatic pro- 
tection is desired, the use of a photo-electric cell is indi- 
cated, to interrupt air circulation in the event of fire. Man- 
ual interruption of this circuit is possible, but the probabili- 
ties are that considerable smoke would be accumulated in 
the car, causing hysteria and possibly personal injury and 
property damage before manual interruption could be ac- 


complished. 
Report of Sub-Committee No. 5 


ASSIGNMENT.—Investigate mechanical refrigeration for 
purposes other than air-conditioning. 

Action RECOMMENDED.—Ít is recommended that this re- 
port be accepted as progress, and that the assignment be 
continued. 

The following specifications have been drawn up to stand- 
ardize a phase of refrigeration that is still in its infancy, to 
facilitate repairs by railroads and the manufacture by the 


suppliers. 


Mechanical Refrigeration Specifications 


The report includes detailed specifications covering elec- 
tro-mechanical refrigeration apparatus for a combined unit 
for food storage and drinking water purposes on railroad 
passenger equipment cars. These are not included in this 


abstract. 


Hermetically-Sealed Refrigerating Units 
Hermetically sealed air conditioning units are stil] in the 
development state. There was one installation made on 


Rock Island car 209, as follows: 
This equipment consists of two hermetically sealed motor- 


driven, 220-volt, 3-phase, 60-cycle compressor units, operat- 


ing on two separate and individual evaporators, the evapo- 
rators so arranged, however, that by cutting out one compres- 
sor there is no stratification as the coils from each evapo- 
rator are so interspersed that there is no isolation vertically 
or horizontally. 

In the overhead duct is placed a dual thermostat set at 85 
deg. and 90 deg. There is also placed a 70 deg. thermostat 
for the overhead steam, and in the fresh air intake is placed 
а 60 deg. thermostat. There is also the body thermostat in 
the car, as well as the floor thermostat, which have been 
common to the heating of the car before the Westinghouse 
installation was made. 

The body thermostat is interlocked with the duct thermo- 
stats and works on the set-down resistor on the dual thermo- 
stat. The floor thermostat is placed in the hallway at the air 
conditioning end and has a 76-deg. tube with a set-down to 
68 deg. 

The primary overhead heat is electric, consisting of space 


heaters on 3 phases of the 220-volt circuit and they are con- 
trolled with saturable core reactors, one in each of the 3 
phases. The primary winding on the reactors is in series 
with the space heaters. The secondary winding on the re- 
actors is d.c. and the 3 secondaries, one of each phase, are 
connected in series through a variable resistance to the 32- 
volt d.c. circuit. When the maximum resistance on this 
variable resistor is cut in, the current in the reactors is re- 
duced to nearly zero and the electric heat is almost entirely 
off. With the resistance cut down or reduced to a minimum, 
there is a flow of 12 amp. in the d.c. secondary reactor 
winding, which permits a full kw. electric load on the heat- 
ing elements. The dual thermostat in the overhead duct con- 
trols a reversible motor which operates the variable resistor, 
which resistor is in the form of a circular rheostat. As the 
call for less heat is made, the variable motor increases the 
resistance, thus decreasing the electric heat, and when the 
motor is reversed because of the call for more heat, the re- 
sistance is decreased. 

When the outside temperature rises to 60 deg., the No. 1 
compressor cuts in and the electric heat is increased to bal. 
ance the car temperature. When the outside temperature 
continues to rise, the electric heat is reduced to maintain 
the car temperature with the No. 1 compressor continuing 
to run. Ás the temperature continues to rise above 60 deg., 
the inside electric heat is continued to be reduced until it 
is practically cut out. 

When the temperature can no longer be maintained by 
the No. 1 compressor, the No. 2 compressor cuts in on a 
2-deg. rise in temperature and will cycle on and off to main- 
tain body temperature at the proper point. This compressor 
is brought in by a separate inside cooling thermostat, which 
is located alongside of the body thermostat. 

If, for any reason, the electric overhead fails, or is not 
sufficient to supply the requirements, a 70-deg. thermostat, 
located alongside the body thermostat, will bring in the 


overhead steam heat. 


Locations for Thermostats 


Inasmuch as thermostat locations are dependent on so 
many variables, such as car construction, interior arrange- 
ment, and type of systems, it is practically impossible to 
designate standard locations of thermostats. However, to fa- 
cilitate the maintenance and operation, particularly in off- 
line operation, it is recommended that a diagram be placed 
in the electric locker, under glass, or otherwise protected 
against theft, giving the exact location of thermostats and 
their respective valves. . 

The report is signed Ьу К. T. Benninger, (chairman), 
general electrical supervisor, Chicago & Eastern Illinois; 
C. R. Bland, special engineer air conditioning and electrical 
equipment, Chesapeake & Ohio; J. L. Christen, yard de- 
partment, The Pullman Company; H. J. Dawson, traveling 
electrical supervisor, Illinois Central; G. E. Hauss, electrical 


supervisor, Baltimore & Ohio; D. C. Houston, electrical en- . 


gineer, St. Louis-San Francisco; W. J. Madden, general 
foreman, Pennsylvania; R. W. Tonning, electrical engineer, 
Atlantic Coast Line; A. E. Voigt, car lighting and air con- 
ditioning engineer, Atchison, Topeka & Santa Fe; and С. 
T. Wilson, assistant engineer car equipment, New York 
Central. 


Discussion 


The report was presented by K. T. Benninger, general 
electrical supervisor, Chicago & Eastern Illinois. Мем 
information was offered by А. E. Voigt (A., T. & S. F.). 
To meet the requirements of the California Commission, the 
Sante Fe has used aluminum shields on kitchen ranges and 
smoke stacks in dining car kitchens. Grease traps are placed 
under kitchen hoods. Ventilation is arranged to pull in 
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m hi ft. of air per min., exhausting slightly iess than that 
ug exhaust outlets. In spite of the arrangement, it is 
not possible to maintain positive pressure in the car with all 
wind directions, Temperatures in the kitchen are lower than 
obtained previously and do not exceed 140 deg. at any 
point in the kitchen. In response to a question, Mr. Voigt 
said that it has been necessary to take air in from one 
side only, and that it would be better to take it in from 
both sides. It had, he said, been found necessary to use 
baffles and scoops to get the required amount of air at high 
train speeds. 

С. S. Glaiber, general supervisor, electrical equipment, 
New York Central, said that on his railroad it had been 
fcund necessary to exhaust more air from the kitchen than 
is put in to prevent kitchen air from backing up into the 
dining compartment. The incoming air, he said, is filtered 
and the crews are satisfied. Mr. Voigt said that Santa Fe 
ears are also arranged so that some air flows from the dining 
section to the kitchen. 

In response to a question, Mr. Voigt explained that while 
radiant heat was not affected by air motion, the use of 
shields transferred the radiant heat to the shields from 
which it was removed by the passing air. 

F. O. Marshall (Pullman Company) called attention to a 
study of emissivity made recently by the Aluminum Company 
of America, which he said should be useful to those con- 
sidering the removal of heat from dining car kitchens. 

A general discussion emphasized the desirability of the 
Electrical Section working with the A. A. R. Car Con- 
struction Committee, The Association of Dining Car Super- 
intendents and the U. S. Public Health Commission. 

R. F. Dougherty, general electrical and air conditioning 
inspector, Union Pacific, asked for information concerning 
the effect of filter maintenance of other car equipment. 
C. R. Bland (C. & O.) replied that the cost of electro- 
static filter maintenance was about four times as much as 
that for mechanical filters, but that conditions in the car 
were greatly improved by the use of the electrostatic filters. 
He added that it is also the practice of the Chesapeake & 
Ohio to use Rotoclone air cleaners ahead of the filters. 
He also said that his railroad at first used paper filters, 
but that they were afraid of the fire hazard involved and 
later changed to Fiberglas. It is necessary, he said, to 
keep the filter voltage below 12,800 volts to avoid noise and 
to obtain satisfactory life of rectifier tubes. 

Replying to a question on costs, Mr. Bland said that the 
present price of filter paper is $5.15 for 225 ft., while a 125- 
ft. roll of Fiberglas costs $7.15. Originally the paper 
fillers were changed every 15 days, but it was found that 
the time between changes of Fiberglas filters could be ex- 
tended to 30 days making the cost of the two about the same. 
He also said that the performance of the filters was just as 
good during the second 15 days as it was during the first. 

Mr. Voigt wanted to know if dirt retards the flow of air 
through a filter. Mr. Bland replied that there was no 
appreciable retardation in 30 days and said that longer pe- 
riods would be tried. 

The subject of mechanical refrigeration was introduced 
by Mr. Glaiber. He said that adequate ventilation for 
such refrigeration depends to a large extent on car design 
and added that conversion jobs present the greatest diffi- 
culty. W. J. Madden, general foreman, Pennsylvania, said 
that his experience substantiated Mr. Glaiber on the im- 
portance of ventilation. Mr. Glaiber added that the New 
York Central now has 52 cars equipped with mechanical 
refrigeration, and that, in most cases, it has worked out 
satisfactorily. 

A question concerning the use of carbo-freezers using dry 
ice with Freon coils was raised by Mr. Voigt and Mr. Bucy 
said that this too is a matter of adequate ventilation. 
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Electric Rolling Stock 


Developments in Motive Power 

The report includes brief descriptions of recently deve. 
oped Diesel-electric locomotives and train heating boiler. 
These include the Electro-Motive F7 and FP7 locomotive. 
successors to the ЕЗ series and the new ЕЗ, high-speed 
passenger locomotive which is successor to the E7. Tha 
also include the Fairbanks Morse & Company Consolidation 
Line of passenger and freight locomotives and the General 
Electric, 65-ton Diesel-electric switcher. 

New steam generators described, include the Superheater 
Company, Elesco Forced Recirculation steam generator and 
the Intensi-Fired steam generator produced by The Vapor 
Heating Corporation. 


Voltage Control of Locomotive Batteries 

Battery voltage control was discussed in last years rc 
port in which it was brought out that there is a need for 
better means of automatically controlling the charging oi 
storage batteries in Diesel locomotive service, primarily to 
prevent overcharging, causing increased battery temperature. 
resulting in shortening the battery life. 

Some experimenting has been done with batteries in car 
lighting service in which a temperature relay was located 
in the battery compartment so arranged as to measure a 
nearly as practicable the temperature of the battery itself. 
The function of the relay is to reduce the voltage of the 
generator with a corresponding reduction in charging tate 
when the battery reaches a dangerous temperature. 

While satisfactory results have been reported, their ue 
has never gone beyond the experimental stage in the de- 
velopment of the equipment, nor has any application been 
made to batteries in Diesel locomotive service. 

The storage battery manufacturers who have been follow. 
ing this development feel that unless the railroads indicate 
there is a real need for an improved control in batten 
charging in Diesel locomotive service, they will not k 
justified in further development of control equipment ust 
this principle. y 

As there have been improvements in the control equip 
ment now used for regulation of the charging of the storage 
batteries, the committee feels that unless there is more it- 
terest on the part of the railroads for developing something 
better, that further investigation of this subject be dropped. 


Diesel-Electric Locomotive Controls | 
It is desirable to have the engineman's control puis 

such as handles, markings and warning indications #2 

and similarly located on all makes of Diesel-electrics. 


Two views have been expressed with respect to stand 


; + indicati d by a buzet: 
warning indications, supplemented by lor to indicat the 


(a) А system of colored lights each co 
operation of a certain relay or device. ~ . 
(b) A warning device indicator, consisting of ma Е 
of white lamps each in а separate lord iniit ae 
frame. A plastic cover in front of each шюр, Air? 
of the device which has operated, thus: d per 
Engine, etc. Such an indicator has been s 
on electric locomotives for years. — "T i 
It is recommended that operating ja ain wide of 
trouble detection devices be attached to p expedite ir 
control circuits, to пару such. or 
detection of trouble in such circuits. — А 
With а view to ascertaining the opinion of IAM the 
a questionnaire will be sent out on items 


assignment. 
Slipping Wheels 


As stated in the 1947 proceedings, 
been used on motor-driven rolling stoc 
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satistaction; but complete protection has not yet been pro- 
vided for Diesel-electric locomotives. 

Under certain operating conditions, satisfactory detection 
of slipping has been reported with a differential current- 
sensitive type of relay, connected in the motor circuits. 

Any device installed for wheel slip protection on Diesel- 
electric locomotives should, if possible, provide wheel slide 
protection also. Several railroads are actively interested in 
the further development of an axle commutator device, al- 
ready available, to detect both slipping and sliding, regard- 
less whether or not power is applied to the traction motors. 

Further progress towards a solution of these problems 
would be expedited by tests, using apparatus which will 
detect and record for study the causes, extent, and if pos- 
sible the results of slipping and sliding. There would be 
great advantage in having like protection on as many types 
of Diesel-electric locomotives as possible. 


Lead and Terminal Marking 


A section' of the report on lead and terminal marking of 
apparatus furnished for locomotive and car equipment states 
that they should follow the American Standard Terminal 
Markings for Electrical Apparatus as approved by the 
American Standards Association, C.6.1-1944, and any revi- 
sions thereof except as provided by the Electrical Section 
Report. 

l. Lead and terminal marking of a.c. and d.c. traction 
motors shall follow A. A. R. Standards as given in this sec- 
tion, under “Lead Markings of Traction Motors." 

2. Lead and terminal marking of starting windings shall 
be designated, Ki, Ko, etc. 

3. Standards for terminal marking of Regulating Exciters 
tAmplidyne Type), shall be as shown in the Electrical 
Section Report. 

4. Symbols for induction alternators, eddy current brakes, 
or clutches and track brakes, which symbols do not appear 
in A.S.A. Standards, are also given in the report. 


Wire and Cable for Locomotives 


This subject was originally brought up by one of the mem- 
bers who was finding it necessary to replace cable on some 
Diesel-electric locomotives after relatively short life. Inas- 
much as the type of cable being removed was what had 
been, and in fact still is, considered a standard for this 
service, the matter is of considerable interest. 

Last year the committee reported on the results of a 
questionnaire based on service experience of some railroads 
and recommendations of some locomotive builders. 

While the progress this yeàr is not great, there seems to 
be a marked increase in the interest on the part of the manu- 
facturers. This is very desirable, since the number of Diesel 
locomotives in use їз increasing daily. It should be noted, 
however, that improved insulations, if apparently satisfactory 
in laboratory tests, must be proved out in service. Such full 
scale tests must be ventured whenever possible to determine 
the best insulations before wholesale renewals in the normal 
course of maintenance become due. 

Meanwhile, braid-covered synthetics of the flamenol type, 
and synthetic rubbers, have been reported favorably. 

The report is signed by R. I. Fort (chairman), assistant 
research engineer, Illinois Central; L. S. Billau, electrical 
engineer, Baltimore & Ohio; E. J. Feasey, general super- 
visor of Diesel Equipment, Canadian National; W. S. H. 
Hamilton, engineer, Electrical Equipment, New York Cen- 
tral; W. L. Huebner, supervisor Diesel engines, Atchison, 
Topeka & Santa Fe; H. C. Paige, assistant mechanical en- 
gineer, New York, New Haven & Hartford; P. J. Shannon, 
general Diesel supervisor, Atlantic Coast Line; J. Stair, Jr., 
Electrical Engineer, Pennsylvania; C. F. Steinbrink, general 
electrical foreman, Chicago, Rock Island & Pacific; H. C. 
Taylor, Diesel superintendent, Southern; P. H. Verd, super- 


quipment, Elgin, Joliet & East- 


i ti wer&e б 
intendent of motive po Chicago, Milwaukee, 


ern; and L. Wylie, electrical engineer, 


St. Paul & Pacific. f ‚ 
The following associate members also signed the report: 


H. E. Dralle, Westinghouse Electric Corporation; P. А. 
McGee, Electro-Motive Division, General Motors Corpora- 
tion; T. F. Perkinson, General Electric Company; K. B. 
Rowell, American Locomotive Company; D. R. Staples, 
Baldwin Locomotive Works; J. К. Stotz, F. airbanks, Morse & 
Company; H. H. Lanning (chairman, Locomotive Construc- 
tion Committee), mechanical engineer, Atchison, Topeka & 
Santa Fe; and A. G. Hoppe (vice-chairman, Diesel Locomo- 
tive Section of Locomotive Construction Committee), gen- 
eral superintendent locomotive department, Chicago, Milwau- 


kee, St. Paul & Pacific. 


Discussion 

The report was presented before a joint session of the 
Locomotive Maintenance Officers Association and the Elec- 
trical Section, Mechanical Division, A. A. R., by W. S. H. 
Hamilton, engineer, electrical equipment, New York Central. 

In response to a question on the value of thermostats for 
controlling battery charging rates, C. B. McCormick, Electric 
Storage Battery Company, said that his company had run 
tests. These tests, he said, showed that their use had cut 
maintenance and other costs about one-third. The thermo- 
stats were adjusted to reduce the charging voltage from 38 
to 36% volts when the battery temperature reached 80 deg. F. 
The thermostats, he said, were located in the battery box 
just above the battery. 

During a discussion of wheel-slip on Diesel-electric loco- 
motives, J. W. Teker, Motor Division, General Electric Com- 
pany, said that some traction motors had failed due to 
overspeed and that it was usually the No. 1 axle with icy or 
wet rails. J. A. Bucy (B. & О.) said that on his road they 
had had several such failures on the rear motors of trucks 
when there were no icy or wet rails. Не added that he 
does not believe controls can be confined to front wheels on 
front trucks alone. He also said that electrical connectors 
are not designed to keep out brake shoe dust, etc., and that 
many failures are caused by short circuits in connectors. 
M. H. Harrington, General Electric Company, asked if the 
railroads would be willing to pay for a wheel-slip device 
which would eliminate wheel slipping. Mr. Bucy offered 
the opinion that the railroads would have to avoid failures, 
and that cost was a secondary item. 

A. К. Galloway, general superintendent, Baltimore & Ohio. 
said he could not see how a Decelostat would show stuck 
wheels and added that some way must be found to stop 
failures of armature bearings. He approved of gadgets to 
detect difficulties, but said the railroads should not attempt 
to make them standard until they are thoroughly proven. 
He said his railroad had used hot box alarms, and that 
they had had some false alarms, but that correct indications 
justify their use. He also said it may be that standards of 
track maintenance may have to be improved. Continuing 
with the subject of motor bearing failures, he said, it was not 
lubrication that caused bearing failures, but the bearings 
themselves, and added that while the number had been 
reduced, there still were bearing failures. 

C. H. Griffith, chief electrical engineer, Missouri, Kansas 
& Texas, said he did not expect the manufacturers to pro- 
duce a bearing that would never fail and said there was 
need of an indication which would positively show wheel 
slide. C. Н. Peterson, shop engineer, Chicago & North 
Western, said his road was now experimenting with a device 
which operates on traction motor voltage. Mr. Galloway 
said he did not wish to be misunderstood, that he wanted 
a stuck wheel device, but that he also wants better armature 
bearings. Р. C. Dunn, superintendent locomotive mainte- 
nance, Boston &: Maine, said an armature bearing will 
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sometimes fail on a dead locomotive while being hauled and 
offered the opinion that a good stink bomb will serve better 
than an electrical gadget. 

E. P. Gangewere, assistant general manager, Reading, 
said he thought that electrical equipment on Diesel loco- 
motives should be simplified. 

It was also said that when wheels locked, it was usually 
after the locomotive stopped and that the cost of putting a 
traveling laboratory on a locomotive was very high. In 
response to this, Mr. Peterson said the device he referred 
to is simple, and will indicate either a stuck or slipping 
wheel. 

Mr. Griffith asked if any road is using stink bombs on 
axle support bearings and cited a case of an axle failure 
caused by an axle support bearing. Mr. Hamilton replied 
that the New York Central is experimenting with stink 
bombs on axle support bearings. 

Mr. Bucy said the question is not how to fix it, but how 
to prevent it, and added that he agreed with the statement 
that manufacturers have a real responsibility. Mr. Teker 
said he always goes back from these conventions impressed 
with the shortcomings of the manufacturers. He offered the 
suggestion that at the time of wheel change, the motors be 
run and listened to. Не said that bearings rarely fail sud- 
denly, and it is possible to run the motors and detect the 
little clicking that indicates progressive bearing failure. 


Electrical Section 
Engineering Division 


The Electrical Section, Engineering Division, 
A. A. R., held morning and afternoon meetings at the 
Hotel LaSalle, Chicago, on Thursday, September 22. 
The meeting was opened by Chairman S. R. Negley, 
electrical engineer, Reading, who introduced L. S. 
Werthmuller, Chairman, Signal Section, A. A. R., and 
signal engineer, Missouri Pacific. He said that with 
the broadening of electrical applications, there is con- 
stantly more to be done by the Section. It provides 
itself with a committee of experts which could not be 
had on any one railroad. Frequently, he said, it is 
necessary to review old studies in view of changing 
conditions, and stated a number of examples. He 
called attention to the forthcoming opening of the 
A. A. R. research laboratory, saying that the Section 
should not overlook any opportunity of referring im- 
portant research problems to C. M. Magee, who will 
be responsible for work done in the laboratory. 


Electrical Section—Engineering Division 
Association of American Railroads 


Officers 


S. R. Negley, Chairman, electrical engineer, Reading, Philadelphia, Pa. 
H. F. Finnemore, Vice Chairman, chief electrical engineer, Canadian National, 


Montreal, Canada 


W. S. Lacher, Secretary, Electrical Section, Engineering Division A. A. R., 


Chicago 


H. F. Finnemore 
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W. S. Lacher 


S. R. Negley 
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The Southern's Diesel shop at Citico, Tenn. 


Chairman Negley outlined the contents of the sev- 
eral reports to be presented, and asked that each com- 
mittee have at least one meeting during the coming 
year, and not leave too much to correspondence. Re- 
ferring to Mr. Werthmuller's talk, he said that the 
40-hr. week has now given increased importance to 
applications of equipment which were previously 
borderline cases. He also announced that W. S. 
Lacher, Secretary of the Section, would retire at the 
close of the session. 

H. F. Brown, electrical engineer, New York, New 
Haven & Hartford, rose at this announcement and 
suggested that a committee of resolutions should be 
appointed to express the sentiments of the Section 
to Mr. Lacher. He expressed appreciation of Mr. 
Lacher's long and efficient service. In response, Mr. 
Lacher said he had thoroughly enjoyed the position 
and the opportunity it afforded him of making 
friends. He also suggested that the Section's apprecia- 
tion should be tempered with the thought, as he put 
it, “I get paid for this work and you fellows all do it 
for nothing" 


Power Supply 


A complete new shop for heavy and running repair of 
Diesel locomotives was completed and placed in service late 
in 1948 by the Southern at Chattanooga, Tenn. The facilities 
are designed for full repair work on Diesel freight locomo- 
tives operating between Chattanooga and St. Louis, Cincin- 
nati, New Orleans and intermediate points. 

The main portion of the building contains five repair tracks, 
each of sufficient length for a three-unit freight locomotive. 
An extension at the end of the building, approximately 110 
ft. by 108 ft. provides space for a parts reconditioning room, 
filler cleaning room, tool room and office on the first floor, 
with lubricating oil storage and pump room, wash and locker 
rooms, battery room, radiator core cleaning and heavy stor- 


age in the basement. A motor-driven elevator is provided 
for moving material from one floor to the other. 

Facilities outside the shop proper include a washing plat- 
form, sand towers serving two tracks, 1,110,000-gal. fuel oil 
storage and pumping equipment. Figure 1 shows a general 
view of the building, washing platforms, sand towers and 
tracks. Electric power for these facilities is furnished from 
the same distribution lines which supply power to the main 
huilding. 

The principal items of motor-driven equipment in the 
shop itself are a 90-ton drop table for 4 or 6-wheel trucks, 
a 30-ton overhead traveling crane with 5-ton auxiliary hoist, 
a 5-ton overhead traveling crane over the lye vat, a 2-ton 
traveling crane in the parts reconditioning room, a 16-in. 
by 54-in. engine lathe, as well as a number of smaller ma- 
chines, portable tools and pumping equipment. This rep- 
resents a total connected load of approximately 325 hp. 
The location and capacity of the various motors are shown 
in a diagram not included with this abstract. 

The main items of motor-driven equipment outside the 
building proper are two 20-hp. motors on Diesel fuel oil 
pumps, making a total connected load for the new facilities 
of approximately 365 hp. In view of the nature of Diesel 
maintenance work, it is not likely that many of the larger 
machines will be operated at one time. Consequently, the 
load factor is relatively low. 

The voltage on power distribution circuits in the round- 
house and existing installations at Chattanooga, is 440-volt, 
3-phase, 60-cycle, and it was decided to utilize the same volt- 
age rating for motor-driven equipment in the new Diesel 
shop for purposes of standardization. 

Unit heaters and exhaust fans with motors of 0.1 hp. or 
less, were installed with single-phase motors. The larger unit 
heaters with motors up to 2 hp. and exhaust fans with 
motors up to 1 hp. are all on the 440-volt, 3-phase circuits. 

In order to supply a secondary electric power source to 
the main shop building and also to the other facilities, an 
outdoor type substation was constructed. This station in- 
cludes a bank of three 75-kva., 2400/440-volt transformers 
and also a bank of three 37.5 kva., 2400/208/120-volt trans- 
formers. The bank of three 75-kva. transformers with sec- 
ondaries connected "Delta" supplies power for the three-phase 
motor load while the bank of three 37.5 kva. units with 
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Outdoor substation, including three 75-kva ond three 37.5- 
kva. transformers, which supplies the electric power needs 
of the Southern's Citico Diesel shop. 


secondaries connected "Wye" supplies 4-wire 208/120-volt 
power for lighting, portable tools and small single-phase 
motors. These transformers, together with oil switches, 
breakers and incidental apparatus are mounted on an ele- 
vated platform which is supported by two creosoted pine 
poles. The outdoor substation arrangement is shown in Fig. 2. 
Power is supplied to the transformers from a railway-owned 
2.4-kv. distribution line. 

Because the track and building arrangement is such that 
space is limited, it was necessary to locate the outdoor type 
substation about 60 ft. from the main shop building. The 
secondary service wires extend from the top of the poles 
supporting the transformers to a point near the top of the 
building, thence through a line of conduit to the main dis- 
tribution center in the shop. The 3-phase, 440-volt circuit 
consists of three 350 m.c.m. conductors and the 208/120-volt 
circuit consists of four No. 1/0 conductors. 

Power for operation of motor-driven equipment in the 
building is distributed through four convertible type panel- 
boards with industrial breakers. А main panelboard acts 
as a combined service entrance switch and distribution 
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panel. It is located near the center of the building on the 
inside wall between the shop and the filter cleaning room. 
This combined entrance and distribution panel consists of a 
main 600-amp. breaker, together with 12 branch circuits of 
various capacities for handling some of the large motors 
and the sub-feeders for six branch circuit panels located at 
different load centers in the building. 


Electrical Facilities in Coach Yards 


To develop information regarding the trend among the 
railroads of the country covering present and proposed pre- 
cooling installations, a questionnaire was circulated among 
the voting members of the Electrical Section. Information 
was obtained covering precooling installations, battery charg- 
ing facilities and power supply for yard lighting. 

Replies received showed that the majority of the newer 
installations employ 75- and 100-amp. receptacles at a spacing 
of 75 to 90 ft. for single receptacles and 100 to 170 ft. for 
double receptacles. Double receptacles with insulated plugs 
using 4-conductor cords are most generally used. Fused 
plugs are used by few railroads. Circuit breakers for pro- 
tection appear to be coming into more general use on the 
new installations apparently where higher installation cost 
is justified. 

In considering the trend toward the 75- and 100-amp. 
installations, the plug and receptacle manufacturers have 
listed material necessary to convert existing 60-amp. equip- 
ment to the larger rating. These changes consist mainly of a 
change in the contacts and bushings to handle the increased 
current. In some cases, the plug handle must also be changed. 

There appears to be some question as to the proper size 
wire to use with plugs of the various ratings. One manufac- 
turer recommends No. 4 wire fer 60-amp. plugs, No. 2 wire 
for 75-amp. installations, and No. 1 wire for 100-amp. in- 
stallations. There has been some comment on the weight of 
the plug and cord assembly when No. 1 wire is used. It is 
suggested that where actual current requirement does not 
reach 100 amp., consideration might be given to use of 
smaller size wire consistent with code requirements for the 
load actually carried. 


Battery Charging Facilities 


Of the 53 railroads reporting, 41 have battery charging 
facilities and 12 have none. 

Of the 41 railroads returning data on their battery 
charging facilities, 15 reported that charging was taken care 
of through a yard d.c. distribution system, 3 reported charg- 
ing being provided through portable chargers, supplied from 
an a.c. distribution system, and 23 used a combination of 
d.c. distribution system and portable chargers. 

The d.c. distribution systems included series systems with 
voltages varying between 110 and 250; multiple systems 
having voltages between 32 and 90; and series-multiple 
systems with voltage variations between 110 and 160. There 
does not appear to be any standard voltage for the various 
systems as the voltage appears to be dependent on equip- 
ment available and yard servicing conditions. 

Portable chargers used vary considerably as to types— 
various railroads reported the use of converted welders. 
gasoline and Diesel engine-operated charging sets, copper 
oxide and rectox units, and motor-generator sets. Newer 
installations tend toward the installation of alternating 
current yard receptacles supplemented by portable chargers 
to provide the direct current requirements. 

A summary of data received follows: 


RECEPTACLE CAPACITY Number of 
Amperes Railroads 
60 ; AK хел « 4 

100 .. А cmm А 28 

150 ... nm SOLON А 11 


Recepracce CAPACITY Number of 
Ft. Ft. Railroads 
50 to 70 .... ; | 7 

75 to 90 ..... Я ; 16 
100 to 120 .. 5 
140 to 170 .. : Ре 6 
RECEPTACLE Number of 
Type Railroads 
Single ... .... 21 
Double ........ A anch TOL ADET" d . 6 
Both ......... PERI гри ЫЙЫН LIGNE. 7 


To summarize, the majority of the railroads use receptacles 
of 100 to 150 amp. capacity. One railroad expresses pref- 
erence for receptacles rated at 250 amp. A majority reported 
the use of single receptacles, spaced 80 to 85 ft. apart. The 
control of circuits is presumably from charging panels in the 
power supply room in the d.c. yard distribution systems, or 
from control panels on portable chargers where connection 
is made to the yard distribution system. 


Power Supply for Yard Lighting 


Circuits for yard lighting are distributed according to 
local conditions. Information obtained from the reporting 
railroads follows: 


NUMBER ОЕ 
МЕтнОр or Carryinc Circuits RAILROADS 
Underground .................... ЕЯ 6 
Overhead .................................... 23 
None: о tae he адн 15 
Direct from power company 2... . .... 2 

NUMBER OF 
Location or LicuTs RaiLROADS 
Floodlight towers .... =... ws 15 
Between track ............_... ....... п 
Во "cv 10 
Side of yard ............................ . 2 
NONE) анаан р DEPO bmp dete Sls 15 


A number of new installations of precooling and battery 
charging facilities are reported as being under construction 
or recently completed. Details are not available for this 
year's report, but it is hoped to have information on some 
typical installations for inclusion in subsequent reports. 
Railroads reporting as having installations under way or 
completed are as follows: 


RaiLROAD Location 
Pennsylvania............ Pittsburgh, New York, Philadelphia 
Baltimore & Ohio ....... Grand Central Station and Lincoln 


St. terminal, Chicago 
Louisville & Nashville .... Louisville, Ky., Knoxville, Tenn. 
Richmond, Fredericksburg 


& Potomac ........... Richmond terminal 
Chicago, Burlington & 
Quincy ............... Chicago coach yard 
Canadian Pacific ........ Winnipeg and Vancouver, Canada 
St. Louis-San Francisco... Tulsa, Okla. 
Seaboard Air Line |... Miami, St. Petersburg and Talla- 


hassee, Fla., Birmingham, Ala., 
Wilmington, N. C. 
Chesapeake & Ohio. ... Newport News, Va., Louisville, Ky. 
Denver & Rio Grande 
Western ............. Salt Lake City Union Depot 
New York, New Haven & 
Hartford ............ Dover Street yard, Boston 
Delaware & Hudson ... Rouses Point, №. Y. 
Atlantic Coast Line ....Tampa, Fla. 


Delaware, Lackawanna & 


Western .............. Hoboken, N. Y., Buffalo, N. Y. 

Southern ............... Birmingham terminal 

Norfolk & Western ..... Roanoke, Va. 

Illinois Central .......... Jackson, Miss, Memphis, Tenn., 
Chicago 

Wabash ................ Jefferson Ave. coach yard, St. 
Louis, Mo. ' 

Virginian .............. Norfolk, Victoria and Roanoke, Va., 
Princeton, Mullen and Page, 
W. Va. 


The report is signed by C. P. Trueax (chairman), as- 
sistant electrical engineer, lllinois Central; S. D. Kutner 
(vice-chairman), assistant engineer, New York Central; К. Е. 
Hauss, electrical designer, Cincinnati Union Terminal; R. H. 
Herman, engineer of shops and equipment, Southern; H. A. 
Hudson, signal and electrical superintendent, Southern; F. A. 
Rogers, engineer, electric lighting and distribution, New 
York, New Haven & Hartford; G. L. Sealey, assistant engi- 
neer, Reading; C. S. Stringfellow, assistant to electrical 
engineer, Atlantic Coast Line; W. D. Taylor, electrical 
engineer, Canadian National; A. L. Veith, assistant electrical 
engineer; and Laurence Wylie, electrical engineer, Chicago. 
Milwaukee, St. Paul & Pacific. 


Discussion 

The report was presented by Mr. Trueax. J. M. Trissal, 
superintendent of communications and electrical engineer, 
Illinois Central, wanted to know what is done with the fourth 
wire in a portable cable when it is used with an uninsulated 
plug. L. S. Billau, electrical engineer, Baltimore & Ohio, sup- 
plemented this question, saying that in some cases, that while 
the car is grounded on the rail, this did not provide an effective 
ground, and there was potential between the car and the 
wet ground along side the car. Mr. Trueax replied that one 
manufacturer is making a ground clip for use with portable 
cables to assure adequate grounding. 

J. E. Gardner, electrical engineer, Chicago, Burlington & 
Quincy, raised a question concerning the standardization of 
the yard end of plugs and added that many cars now have 
25-hp. a.c. motors, and it appears necessary that plug and 
cable sizes be large enough to handle larger current values. 
C. A. Williamson, electrical engineer, Texas & New Orleans, 
said that his railroad uses a 100-amp grounded system. This, 
he said, is sufficient for today but might not meet all future 
requirements. Mr. Billau said it has been necessary to keep 
motors on cars small enough to use existing car connectors. 

T. W. Milligan, Pyle-National Company, expressed the 
opinion that 25-hp. motors should be considered a minimum. 
A number of roads, he said, are changing from 60- to 75- 
and 100-amp plugs. The starting current sometimes reaches 
200 amp, involving the question of using delayed action 
fuses in fused plugs. He also said that a ground clip for all 
insulated plugs is now available. This clip provides a con- 
nection with the fourth wire which is closed when the plug 
is inserted before the power wires make contact. Most rail- 
roads, he said, use four-conductor cable for all applications. 
Mr. Brown suggested that the grounding of circuits in pas- 
senger car yards might follow the procedure used in the 
grounding of circuits on oil sidings. In reply, Mr. Billau said 
this may be possible in yards, but that much charging is done 
in terminals where grounds cannot be used because of signal 
connections. Mr. Brown suggested that they could use im- 
pedance bonds in ground circuits to avoid interference with 
signals. Mr. Gardner said that in his opinion it would be 
better to stick to four-wire cables because of the wide use of 
metal handle plugs. Another reason for having good grounds 
was offered by W. D. Taylor, electrical engineer, Canadian 
National. He said that current through anti-friction bearings 
may spot the rollers. Further study of the subject will be 
made by the committee. 
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Electrolysis 


The report on electrolysis (not included in the bound 
preprints issued by the Section), deals with the joint com- 
mittee Teport on cathodic protection against electrolysis. The 
Joint committee represents those pipe lines, gas lines, water 
lines, etc., and the reason for the study now being made is 
that one man’s protection may upset that of another. Several 
bulletins have been prepared and a consolidated bulletin 
will be issued. 

The addendum to the previous reports on electrolytic cor- 
rosion of steel in concrete was also presented. This deals with 
a further investigation of the specimens tested by the com- 
mittee. On August 10, 1949, the specimens were entirely 
removed from the ground, and broken up in the presence of 
the committee, represented by A. E. Archambault, (chair- 
man), assistant engineer, New York Central, J. M. Trissal, 
superintendent of communications and electrical engineer, 
Illinois Central, G. M. Magee, research engineer, and R. 
Ferguson, electrical engineer, research staff of Engineering 
Division, A. A. R. 


Discussion 


Dr. L. S. Brown, Portland Cement Association, reported 
on having examined the specimens. He said that the conclu- 
sions in last year’s report were still good with certain ex- 
ceptions. He said that some of the asphalt coating had broken 
down, showing the need of care in applying the asphalt, par- 
ticularly to the rod. Stainless steel, he said, had finally 
corroded as badly as other specimens, the loss of weight 
being about the same. 

Mr. Trissal asked why the concrete deteriorates when en- 
cased in steel. Dr. Brown said that this was probably caused 
by expansion of the electrode, resulting from the formation 
of sulphate. The concrete, he said, was crushed between the 
steel case and the expanding inner electrode. 


Overhead Transmission Line and 
Catenary Construction 


Under Assignment 1, the committee submitted a proposed 
Specification for the Joint Use of Poles for Power, Communi- 
cation and Signal Circuits on Railroad Property, which 
was prepared in collaboration with representatives of the 
Communications Section and the Signal Section. This speci- 
fication has been published by the Communications Section 
as a separate document. 

The specification which is largely based on the latest edi- 
tion of the National Electrical Safety Code, is submitted 
with the recommendation that it be approved for submis- 
sion to letter ballot for inclusion in the Manual as recom- 
mended practice, provided it receives similar approval by 
the Communications and Signal Sections. The Manual of the 
Electrical Section at one time contained such a specification, 
but it was deleted because of being obsolete. Inasmuch as 
the new specification has been printed by the Communica- 
tions Section and, if approved by the section and its voting 
representatives will appear in its Manual, it can be covered 
in the Manual of the Electrical Section by reference only. 

The report is signed by K. H. Gordon (chairman), as- 
sistant electrical engineer, Pennsylvania; A. B. Costic (vice- 
chairman), electrical engineer, Delaware, Lackawanna & 
Western; E. H. Anson, vice president, Gibbs & Hill. Inc.; 
R. F. Crump, assistant to electrical engineer, Virginian; 
Е. M. Hastings, Jr., wire crossing engineer, Chesapeake & 
Ohio; S. W. Law, signal engineer, Northern Pacific; John 
Leisenring, electrical superintendent, Illinois Terminal; S. 
R. Negley, electrical engineer, Reading; H. H. Newman. 
general electrical foreman, Illinois Central; P. E. Snead, 
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chief signal and electrical inspector, Southern; and Sidney 
Withington, chief electrical engineer. 


Discussion 


The report was presented by Mr. Gordon. The specifica- 
tions contained in the report were approved, and will be 
submitted to letter ballot for adoption in the Manual. 

D. M. Burckett, electrical engineer, Boston & Maine, offered 
an expression of appreciation for the great amount of work 
done by the committee. 


Wire, Low Voltage Cable and 
Insulating Materials 


In accordance with instructions to the committee, specif- 
cations for insulated wire and cables have been prepared 
and are submitted for adoption and publication in the Ма. 
ual to replace corresponding material now appearing therein. 

These specifications cover the requirements for low volt- 
age rubber or synthetic rubber-insulated cables with the 
common types of covering; braids, lead sheath ог non 
metallic sheath. Although they do not include all the types 
of wire described in the specifications now in the Manual. 
they provide a nucleus to which may be added the bare 
copper wire, weatherproof, varnished cambric and paper and 
lead insulated cables which may be required by the Elec 
trical Section. 

A further list of specifications covering the above type. 
will be presented to the Section for letter ballot at the next 
annual meeting. | 

The report is signed by С, К. Troop, (chairman), assistant 
engineer, New York Central; G. L. Sealey (vice-chairman), 
assistant engineer, Reading; E. R. Ale, office of electrical 
engineer, Pennsylvania; L. S. Billau, electrical engineer, Bal- 
timore & Ohio; L. L. Carter, assistant chief engineer, Anacon- 
da Wire & Cable Company; P. W. Pleasant, electrical super 
visor and chief fire inspector, Chicago, Indianapolis & Lows 
ville; R. F. Pownall, superintendent of electrical transmit 
sion; and C. P. Taylor, electrical engineer, Norfolk & West 
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Electric Heating and Welding 


The report of the Committee on Electric Heating and Weld- 
ing represents an extraordinary amount of committee work, 
and it is in fact a handbook of information on the subject, 
which has been prepared specificaly for the needs of the 
railroad users. To permit its being published in full, it will 
appear in the December issue of Railway Mechanical Engineer. 


Gas Turbine-Electric Locomotive 


During the recess in the afternoon's proceedings, a paper 
on the Alco-G. E. gas turbine-electric locomotive was pre- 
sented by J. J. Prendergast. This locomotive was described 
in the July 1949 issue of Railway Mechanical Engineer. 


Discussion 

The discussion developed that the locomotive has been 
given extensive tests on the General Electric test track at 
Erie, that it has been run on the Renovo division of the Penn- 
sylvania, that it was tested on the Nickel Plate between Buf- 
falo and Cleveland, and that it is now in operation on the 
Union Pacific. Some trouble, it was said, had been experi- 
enced from the use of oil containing sludge, but there has 
been no difficulty on the Union Pacific with industrial type 
fuel. The locomotive's thermal efficiency is about one-half 
that of the Diesel-electric locomotive, but the cost per gallon 
of fuel oil is just about one-half, so that fuel costs of the two 
should be comparable. Сав temperature to the turbine is 
1,320 deg. F. At full load exhaust temperatures reach a maxi- 
mum of 860 deg. F., and the velocity of the exhaust is approxi- 
mately 150 m.p.h. Noise produced by the locomotive is a 
component of noises from the inlet and outlet gases. It is 
of the same order of magnitude as a steam locomotive with 
the pop open. It offers some interference in the conversation 
between the cab and the wayside, but not in the cab, and is 
not objectionable a short distance from the locomotive. 
Changes are being made to reduce the noise. 


Track and Third Rail Bonds 


The last report of this committee was submitted to the 
Section at its annual meeting on October 22, 1946, and 
carried a recommendation for the adoption of a Specification 
for Rail-Head Pin-Type Bonds and Track Connectors. 

This recommendation was approved, and the specification 
(9-C-46) is now included in the Manual of the Electrical 
Section. This latest specification, together with the Specifica- 
tion for Stud Terminal Copper Rail Bonds (9-a-32) and the 
one for Welded Type Rail Head U-bonds and Extended 
Bonds (9-b-43), seem to cover, as far as materials are con- 
cerned, all of the types of standard bonds likely to be used 
on electrified sections of steam railroads. 

At the 1947 meeting of the Section, mention was made 
of certain developments that had taken place in the ap- 
plication of traction bonds by arc welding. The develop. 
ment proved to be a small compact lightweight gasoline- 
driven welder which could be used for applying the arc- 
weld type of bond. In its final form it is mounted on two 
wheels with an outrigger to the other rail, which is quickly 
demountable by pulling a pin at the welder. The outrigger 
has a wooden wheel to provide insulation. The rated ca- 
pacity is 150 amp., and the weight is 340 lb. 

A welder of this type is being used by the Chicago, 
Milwaukee, St. Paul & Pacific in applying No. 4/0 traction 
bonds. It provides up to 150 amp. for use with a 54in. 
coated rod. Three beads are run, instead of the one bead 
normally used on a.c. traction circuits. Its real advantage 


is stated to be its light weight for convenient handling, in- 
cidentally providing good control for welding current. 

The report is signed by Paul Lebenbaum (chairman) , 
electrical engineer, Southern Pacific; А. B. Costic (vice. 
chairman), electrical engineer, Delaware, Lackawanna & 
Western; W. P. Bovard, Manager, Rail Bond division, 
Ohio Brass Company; H. H. Febrey, Supervisor Specialty 
Sales, American Steel & Wire Company; C. G. Lovell, as- 
sistant electrical engineer, Chicago, Milwaukee, St. Paul 
& Pacific; H. G. McMillan, assistant engineer, New York 
Central; C. R. Wadham, assistant engineer, electrical de- 
partment, Illinois Central; L. C. Walters, assistant to vice 
president, Southern; and R. C. Welsh, foreman, office of 


electrical engineer, Pennsylvania. 


Discussion 

The report was presented by Paul Lebenbaum (U. P.). 
There was no discussion, but Mr. Negley (Reading Co.) an- 
nounced that Mr. Lebenbaum is retiring from railroad service 
and that this was his last official appearance as chairman of 
the committee. Mr. Negley extended to him the thanks of 
the Section for his many contributions to its reports. 


Clearances for Third Rail and 
Overhead Conductors 


The report of the Committee on Clearances for Third Rail 
and Overhead Conductors was not included in the pre-prints 
made available to members before the meeting. This is a 
continuing committee, which normally makes no report unless 
circumstances require. The report was presented by Н. F. 
Brown, electrical engineer, New York, New Haven & Hart- 
ford, and it offers small changes to two dimensions in present 
third rail clearances. The proposals received the approval 
of the Electrical Section and the report will be referred to 
the Clearance Committee. ; 


Corrosion Resistant Materials 


The Committee on Application of Corrosion Resistant Ma- 
terials to Railroad Electrical Construction has now completed 
a symposium of all its reports made since 1930. This report, 
which is now about to go to the printers, contains the results 
of extensive studies covering corrosion of a great variety of 
materials exposed to steam enginehouse gases, to overhead 
wires suspended over tracks on which steam locomotives are 
operated and to overhead wires subjected to salt air. 

Tt was suggested that a similar study be made to determine 
corrosive effect of Diesel fumes. 


Illumination 

Manual section 10-a-39, Floodlighting Railroad Yards, was 
published 10 years ago. Due to advances made since that 
time, this. section is susceptible to some slight revision. 

The proposed revision is as follows: : 

The illumination of a yard employing mechanical car 
retarders differs materially from that of a car rider type 
yard. The retarders are controlled by operators stationed 
in towers placed near the retarders, usually along the sides 
of the main switching area. Illumination in the retarder 
area must be relatively high, sufficient to enable these 
operators to compare with their cutting lists, quickly and 
accurately, the cars as they approach and pass over the 
retarders, and to. estimate their speed.- ` 
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eos LIE аш illumination in the body of the 
Е ach Gace perators: to check, visually, the extent 
йу: rack is occupied, so that the proper amount 

‹ ation may be applied. This requires a higher level 
of illumination than would suffice for a car rider yard 
where necessary observation distances are relatively short. 
Since long range seeing is involved under conditions where 
rail glint and silhouette are at a minimum value as an aid 
to vision, light projected from the body of the yard toward 
the hump and the control towers, as in the parallel-opposed 
systems, has practically no component of value to com- 
pensate for the detrimental masking effect of glare. It is, 
therefore, recommended that, in retarder yards, unidirec- 
tional lighting be used in the body of the yard to as great 
an extent as is practicable. If some opposing light must be 
used, the projectors should be so located and trained as 
to minimize direct glare in the direction of the hump and 
the control towers. 

Ladder tracks must be well lighted to enable the oper- 
ators to see that all cars clear the switches and do not 


foul following cars. 
Developments in Electric Lighting 


Fluorescent Lamps (Type F) 

1.—A new, 25-watt, 33-in., T-12 bulb, white lamp is avail- 
able. It is the longest lamp that can be used on 118-volts 
without a transformer-type ballast. Any considerable installa- 
tion would require auxiliary means for power factor correc- 
tion. Light output is approximately one-half greater than 
that of a 20-watt, Type F lamp. It is not anticipated that 
this lamp will be used extensively. 

2.—A new 75-watt, 96-in., T-12 slimline lamp is available 
in white, 4,500-deg., soft white and warm tint. 

3.—The light of the so-called "warm tint" lamps blends 
well with that of filament lamps, being only about 200 deg. 
Kelvin higher in color rating. These lamps must be used 
with discretion because too great a preponderance of warm 
tint over filament light, or the use of warm tint lamps only. 
is likely to give complexion aids or other decorative effects 
an appearance much different from that intended, always on 
the undesirable side. Its effect on the appearance of un- 
retouched human skin is not pleasant. 


New Filament Lamps | 

1—А new 100-watt white lamp has an almost perfectly 
diffusing bulb which eliminates the "hot spot" observed in 
clear or inside frosted lamps. Efficiency is substantially equal 
to that of-the inside frosted lamp. It is available also in 
100-200-300-watt three-light lamps and is useful in situa- 
tions where all or part of the lamp bulb falls within the 
line of vision. 

2.—Infrared industrial heating lamps, 375-watt in R-40 
bulb, and 500-watt in G-30 bulb may be had. 

3.—A 75-watt, R-30, reflector spot and flood lamp has 
been designed for use in restricted space or where a smaller 
capacity lamp of this type is desired. 

4.—A general service lamp, 75-watt, A-19 bulb has been 
made possible by the use of the coiled-coil filament. It 
has the same physical dimensions as the 50 and 60-watt. 


A-19 lamps. 
Safe Disposal of Discarded Fluorescent Lamps 


Much trepidation has been caused by alarming, so-called 
“information,” disseminated by radio, the press and other 
agencies, concerning the lethal hazards inherent in fluores- 
cent lamps. The general public has been led to believe that 
the Type F lamp is a deadly contraption lying in wait for 
the destruction of the unwary. It has been implied that it 
would explode on the slightest pretext, showering the deni- 
zens with noxious fumes and poisoned glass slivers, Fatal- 
ity was indicated. 

As a matter of fact, there is no authentic case of an ex- 
ploded Type F lamp of or any really serious injury due 
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to one. lt is.true that the phosphors contain: а small рег. 
centage of beryllium which, if allowed to remain in a cut or 
sore, delays healing but such trouble as may ensue is en- J 
tirely local and there is no infection due to it. It фе no 
good to breathe the phosphors or the gas from the lang. 
but the probability of injury from this source is remote, 
unless great quantities of lamps are broken at one time. 
In view of the uproar over this matter, and to avoid accusa. 
tion of negligence, one railroad has put out a safety bulletin 
modeled on the recommendations of the Medical Advisor 
Committee on Beryllium, the chairman of which is Dr. J. G. 
Townsend, medical director of the industrial division of the 
U. S. Public Health Service. This bulletin, which is pre- 
sented as information, follows: 
The inside of fluorescent lamps is coated with a powder 
which contains a poisonous substance. In disposing of dis- 
carded lamps by breakage, the following precautions should 
be taken: 
l.—Do not breathe any of the powder. lt may irritate | 
the breathing organs. 
2.—Avoid being cut by glass carrying the powder which. 
in a wound, will delay healing. Such a wound should be 
treated at once by a physician. If a physician is not avail- 
able, thoroughly clean the wound of glass and powder with 
soap and water, and then apply a standard antiseptic and 
a sterile bandage. 
3.—Do not allow any refuse from the lamp to enter an 
existing sore or wound. 
Lamps should be broken before final disposal to remove 
their attractiveness to children or other uninstructed persons. 
A few lamps may be broken in a waste disposal ares | 
without danger, if precautions are taken against flying glas 
and breathing of the dust. 
Greater quantities of lamps, requiring considerable time 
to handle should be broken up in a waste disposal area big 
enough, or isolated enough, so that any dust which may 
arise will settle or be widely dispersed before reaching any 
inhabited area. In this case, heavy gloves and a respirator 
must be worn. Care should be taken to prevent accumulation 
of dust on the clothing. Ж | | 
If breakage in a populated area can not be avoided, it l 
should be done under water and the refuse disposed of br | 
burial or covering in a disposal area. . DE 
Do not place lamps, or refuse therefrom, in an m 
cinerator. . í 
The report is signed by E. R. Ale (chairman), obce о 
electrical engineer, Pennsylvania; L. S. Billau (vice-chair: 
man), electrical engineer, Baltimore & Ohio; V. R. ee 
electrical engineer, Union Pacific; H. A. Hudson, signal i 
~electrical superintendent, Southern; S. D. Kutner, a 
engineer, New York Central; F. B. McConnel, EE "i 
nal electrícal engineer, Pittsburgh & Lake Erie; L Sealey 
Gruer, electrical engineer, Canadian Pacifc; G. L ; 
assistant engineer, Reading; W. D. Taylor, nd 
" , эү. electrical 
neer, Canadian National; and C. A. Williamson, 


engineer. Texas & New Orleans. 


Discussion 


The report was prese 


Lacher, secretary of th ini 
previous illumination reports have been most popular 2 


have required more reprinting than any others wpe 
of the report centered about the poten put msde 
scrapping of worn-out fluorescent lampe окай ета 
evident that such hazards have been [det ак Simple 
when large quantities of lamps are to be i ни 

precautions will prevent any injury M dl s comprnent 0 
stated that Beryllium which has been used 8 or di 
the interior coating, and which has 

cussions on the subject, is no longer ч 


turers. 


‚& 
nted by E. R. Ale (Р. R. R). е 


e Electrical Section, 


you get 


Savings gained right now are more important to Rail- 
roads than long-range economies that may not pay off. 


That’s the significant thing about the savings you get 
from Chilled Car Wheels. You get them immediately 

with ... When they count the most . . . when you can use 
them to best advantage. 


With Chilled Car Wheels you profit at once with 
these big savings: 


Immediate and substantial savings in wheel 
investment and lower first cost. 


Immediate reduction in replacement and 
wheel shop costs. 


Immediate delivery from 26 strategically 
located member plants — reducing inventory 
requirements. 


Improved design — assuring greater safety, 
strength and durability. 


Details of these economies can be obtained from any 
member of the Association of Manufacturers of 
Chilled Car Wheels. 


Remember: Over 65% of tbe nation's railroad frei ght 
is carried on Chilled Car W heels. 


o 445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 
о American Car & Foundry Со. ? Canadian Car & Foundry Co. ° Griffin Wheel Co. 
Marshall Car Wheel & Foundry Co. * New York Car Wheel Co. * Pullman-Standard Car Mfg. Co. 
Re] Southern Wheel (American Brake Shoe Co.) 
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Chicago Car Foremen 
Elect Officers 


Ат THE annual meeting of the Car 
Foremen's Association of Chicago on 
October 21, the following officers and 
directors were elected for the year 1949. 
50: President, W. J. O'Brien, general 
car foreman, ЇЧ. Y. C. & St. L., Chicago; 
first vice-president, E. W. Gebhardt, as- 
sistant superintendent car department, C. 
& N. W., Chicago; second vice-presi- 
dent, Charles T. Graves, assistant chief 
engineer, Tank Car Division, General 
American Transportation Corporation, 
Chicago; secretary-treasurer, J. A. Din- 
gess, mechanical department, Union Tank 
Car Company, Chicago. 

Board of Directors: J. S. Acworth, as- 
sistant vice-president, General American 
Transportation Corporation; E. Buch- 
holts, district general car foreman, C. M., 
St. P. & P.; R. A. Burke, purchasing 
agent, Mather Stock Car Company; W. 
J. Demert, sales representative, Griffin 
Wheel Company; W. A. Emerson, super- 
intendent car department, E. J. & E.; 
C. C. Heckart, sales representative, Card- 
well Westinghouse Company; H. L. Hew- 
ing, superintendent of interchange, Chi- 
cago Car Interchange Bureau; F. O. Lef- 
fler, vice-president, North American Car 
Corporation; C. A. Mick, chief clerk, C. 
B. & Q.; W. N. Messimer, general super- 
intendent equipment, Merchants Des- 
patch Transportation Company; M. J. 
Mills, assistant superintendent car de- 
partment, Pere Marquette division, 
C. & O.; A. К. Nelson, sales repre- 
sentative, W. Н. Mincer, Inc.; A. V. 
Nystrom, superintendent car department, 
C. R. I. & P.; W. J. Parker, executive 
vice-president, Iron & Steel Products, 
Inc.; J. J. Root, Jr., vice-president, Union 
Tank Car Company; W. C. Shiffer, gen- 
eral foreman, N. Y. C.; C. S. Wagner, 
M. C. B. bill clerk, G. T. W.; H. J. 
Weldrake, assistant to superintendent 
yards, Pullman Company; J. A. Welsch, 
superintendent of equipment, I. C. 


A.S.M.E. Annual Meeting 


Cornelius Vanderbilt Whitney, assis- 
tant secretary, U. S. Department of 
Commerce, and Dr. H. J. Gough, president 
of the Institution of Mechanical Engi- 
neers of Great Britain, will be among 
the speakers at the 1949 annual meeting 
of the American Society of Mechanical 
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NEWS 


Engineers. Engineering contributions to 
a peaceful world will be the theme of 
the meeting which will be held at the 
Hotel Statler (formerly the Pennsylvania 
Hotel), New York, November 28 to De- 
cember 1, inclusive. 

Twenty-two professional divisions and 
committees will participate in 79 tech- 
nical sessions. Tentatively, the program 
for the Railroad Division sessions is as 
follows. 


Tuzspav, Novemser 29 
9:30 a.m. 
Gas Turbine li—Railroad I 


А 4,000-Hp. Gas-Turhine Locomotive, by W. A. 
Brecht, manager Transportation Engineering De- 
partment; Charles Kerr, Jr., consulting engineer, 
Transportation. Department, and T. J. Putz, man- 
ager, Gas Turbine Engineering Department, West- 
inghouse Electric Corporation. 

Gas-Turbine Power Plants in Locomotives, bv 
R. A. Williamson, manager, Railroad Rolling Stock 
Division, and A. Н. Могеу, Locomotive Eugineer- 
ing Division, General Electric Company. 


WznNzspAv, М№Моувмвкк 30 
9:30 a.m. 
Railroad II—Materials Handling V 


Symposium on American Ruilroads—Our Largest 
Materials Handling Industry: 
Train Operation, a Complex of Materiala Han- 
dling, by A. E. Perlman, general manager, Denver 
& Rio Grande Western. 


Handling Supplies Used in Railroad Operation, 
by Carleton W. Meyer, assistant to the president, 
Chesapeake & Ohio. 


2:30 p.m. 
Railroad III—Materials Handling VI 
Symposium on American Railroads (continued): 
Modern Freight-House Design and Operation. 
Materials Handling Devices Used in Maintaining 
Railroad Rolling Stock, by S. H. Hammond, presi- 
dent, Whiting Corporation. 


Tuumspav, Dzcemser 1 
9:30 a.m. 
Railroad IV—Management VII 


Symposium on Attracting Mechanical Engineering 
Graduates to the Railroad Industry: 
Discussion by: 

F. K. Mitchell, manager equipment, New Yerk 
Central System. 

J. B. Akers, chief engineer, Southern System. 

D. L. Wallace, counselor on management, Cin- 
cinnati, Ohio. 


12:15 p.m. 
Railroad Division luncheon 


2:30 p.m. — 
Railroad V 


Progress in Railway Mechanical Engineering— 
Report of Committee RR.6 Survey, T. F. Perkin- 
воп, manager, transportation engineering division, 
General Electric Company. 

The Talgo Train, by J. M. Gruitch, director, 
research and development, American Car & Foun- 


dry Co. 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE OCTOBER ISSUE 
LOCOMOTIVE ORDERS 


Road No. of locos. Туре of loco. Builder 
Baltimore & Ohio Sake hana uta a arin c 0! 1,000-hp. Diesel-elec. switching units. . . . Lima-Hamilton 
Chicago, Milwaukee, St. Paul & Pacific.. 4 1,000-hp. Diesel-elec. switching units. . . . Baldwin Loco. 
Cincinnati Union Terminal............ 2 TS Bp: Diesel switching............... Lima-Hamiltoa 
Duluth, South Shore & Atlantic........ 3 1,500-hp. Diesel-elec. road switch units. . Baldwin Loco. 
3 2,000-hp. Diesel-elec. transfer unitg...... Baldwin Loco. 
Long ЇзЇапА......................... 8 2,000-hp. Diesel-elec. pass.............. Fair! Morse 


1 When deliveries, which are scheduled to ерп in January, are completed, switching operations on 
the B. & O. at Dayton, Ohio, and Hamilton will be completely Dieselized. 
з The 750-hp. switcher, according to Lima-Hamilton, is, as nearly as possible, a duplicate of the com- 
pany's 1,000-hp.' design, with’maximum interchangeability of parts between the two models. All dimen- 
sions are the same, with the chassis, hood, and truck frames identical. The engine of the new 100-ton 
locomotive is a six-cylinder version of the eight-cylinder in-line engine used in the 1,000-hp. unit, with 
9-in. by 12an. cylinders, pressure`charging, and intercooling of air between compressor and intake mani- 
fold. The engine of the 750-hp. switcher is conservatively rated at 900-hp. at 950 rpm. The locomotive 
develops 750 b.hp. for traction. Electrical equipment of both the 750- and 1,000-hp. units is Westing- 
house, and is identical insofar as possible. Starting tractive force at 30 per cent adhesion is 60,000 Ibs., 
and continuous tractive force ів 34,000 Ib. at 6.1 m.p.h. The 750-hp. switcher is available for multiple: 
unit operation, including electrically controlled sanding between units, and also with left-hand, as well as 
right-hand, operation ition if desired. 

з Purchase authorized by the court. Authority has also been received to cancel orders placed with the 


American Locomotive Company for nine 660-hp. Diesel-electric switching locomotives and order in tbeir 
place eight 1,000-hp. Diesels, of which four will be used in passenger service and four in road freight 
service. 

NOTES: 


Canadian Расіўс-Возіоп & Maine.—Canadian Pacific-Boston & Maine passenger trains between 
Montreal, Que. and Boston, Mass., will become the first main-line passenger trains in Canada to be 
powered by Diesel-electric locomotives specially designed for passenger service, when three of the latest 
t Electro-Motive Diesels are delivered this month, according to N. R. Crump, vice-president of the 

.P.R. The three 2,250-һр. locomotives will complete Dieselization of the C.P.R.'s 171-mile run between 
Montreal and Wells River, Vt. The change-over from steam began last June and are now 12 
1,500-hp. road freight units, five 1,500-hp. road switchers and three 1,000-hp. yard switchers in operation. 
In addition to other work, the road switchers power local passenger trains between Montreal and New- 


rt, Vt. 
ерек & Rio Grande Western. — The D. & R. С. W. has purchased three Vista Dome observation 
coaches from the Chesapeake & Ohio. The three cars, built by the Budd Compan, „ were—up to the 
time of their sale—in service between Chicago and Grand Rapids, Mich., on Bere Marquettea.” 
They are to be assigned to Rio Grande trains No. 1 and 2, the "Royal Gorge," between Denver, Colo., 
and Salt Lake City, Utah, before the first of next year. 
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Our line of diesel switchers has been extended to include a 100-ton locomotive 
that develops 750 horsepower for traction. Starting tractive effort at 30% 
adhesion is 60,000 Ibs. Continuous tractive effort is 34,000 Ibs. at 6.1 mph. 


The new switcher is, as nearly as possible, a duplicate of our 1000-hp design 
—with maximum interchangeability of parts between the two. Chassis, hood 
and truck frames are identical. Electrical equipment of each is Westinghouse, 
and traction motors and generator are identical. The engine of the new 
switcher is a 6-cylinder version of the 8-cylinder in-line engine used in the 
larger locomotive — with 9" x 12" cylinders, pressure charging, and intercooling 
of air between compressor and intake manifold. The engine itself is conser- 
vatively rated 900 hp at 950 rpm. 

The new switcher will give a performance that will excel that of other loco- 
motives of its rating. It is available for multiple-unit operation, including 
electrically controlled sanding between units—and also is available with both 


right-hand and left-hand operating positions, when this is desired. 


Further details will be furnished upon request to the Lima Locomotive 
Division of the Lima-Hamilton Corporation; Lima, Ohio. 


«© ИМА АЗ 
- HAMILTON i 


CORPORATION — 
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C. P. R. Converting 
Western Locomotives to Oil 


ALTHOUGH its only public manifesta- 
tion to date was a recent announcement 
of the placing in Winnipeg, Man.-Cal- 
gary, Alta., passenger service of a 2800- 
class “Royal Hudson" locomotive, the 
Canadian Pacific is making steady prog. 
ress on its substantial program of con- 
verting steam locomotives used on its 
western lines from coal to oil burners. 

The first locomotive to be so con- 
verted, а 2300-class G-3-e, was placed in 
passenger service between Calgary and 
Edmonton, Alta., last January; by next 
January a total of 100 conversions will 
have been completed—78 at Weston shops 
in Winnipeg and Ogden shops in Cal. 
gary and 22 at Angus shops in Montreal, 
Que. As of September 9 motive power 
on the C. P. R.’s Prairie and Pacific 
regions included 710 coal burning and 
190 oilburning steam locomotives and 
49 Diesel-electric locomotives, the latter 
all being in yard service. 

E. G. Bowie, superintendent of motive 


СимаХх-Могувремум Company.—Ver- 
non H. Patterson, formerly sales metal- 
lurgist of the American Brake Shoe Com- 
pany, has joined the development staff of 
the Climax Molybdenum Company, De- 
troit, Mich. 

* 

Unitep States Testinc CoMPANY.— 
The United States Testing Company has 
expanded its services in the control of 
welding operations to include the quali- 
fication of welders for welding con- 
tractors and steel fabricators. This work 
is being carried out in the Testing 
Company plant at Hoboken, N. J. The 
new service permits the employer to 
send the prospective welder employee 
to the plant where qualification tests are 
made and the weldments tested in a 
continuous operation. Certificates are is- 
sued to cover the qualified men. Twenty- 
four to 48 hours cover the operations. 

* 

Hunt-SprtteR МАМОҒАСТОВІМС Com- 
rANY.—Alonzo J. Edgar, works manager 
of the Benton Harbor Malleable Iron 
Company since 1946, has been appointed 
general manager of the Hunt-Spiller 
Manufacturing Company, Boston, Mass. 

* 

Spring Packinc Corporation.—Ralph 
А. Parker has been appointed eastern 
sales representative of the Spring Pack- 
ing Corporation, with offices at 30 Rocke- 
feller Plaza, New York 20. Mr. Parker 


power and car department at Winnepeg, 
who is supervising the conversion work, 
points out that oil-storage facilities are 
available at Winnipeg, Moose Jaw, Sask., 
and Calgary. 

The conversion work involves removal 
of grates and application of firepans and 
of oil tanks made of welded-steel plates 
and installed in the former coal spaces 
in the tenders. In the “Royal Hudsons” 
these tanks have a capacity of 4,600 us- 
able imperial gallons, or 131 barrels, 
and replace 21 tons of coal. 

Eleven locomotives of the “Royal Hud- 
son" class remain to be converted to 
make all main-line passenger power be- 
tween Winnipeg and Calgary oil burn- 
ing. They will operate on extended runs, 
with only one intermediate fueling in 
each direction, at Moose Jaw, 398 miles 
from Winnipeg and 434 miles from Cal- 
gary. West of Calgary, to Vancouver, 
oil-burning motive power includes some 
of the C. P. R.’s 5900-class “Selkirk” 
locomotives, said to be the largest in the 
British Empire; locomotives of this type 
delivered this year were also said to be 


the last steam locomotives to be ordered 
for the Canadian Pacific, which is using 
an increasing number of Diesels. 


Miscellaneous 
Publications 


LasonaTOoRIES FOR RESEARCH AND DE- 
VELOPMENT.—Franklin Institute of the 
State of Pennsylvania, Philadelphia 3. 
Pa. 40-page illustrated book. 8'4 in. by 
11 in. Paper covered. The book shows 
some of the investigations for which the 
Franklin Institute Laboratories are equip- 
ped and some of its capabilities. A par- 
tial list of sponsors of projects names 24 
corporations and other institutions. While 
it does not cover all of the facilities of 
the laboratories, which are devoted pri- 
marily to development and to associated 
fundamental research in the fields of 
engineering and the physical sciences, 
the book does mention in most instances 
the equipment and experience needed for 
the particular type of work under dis- 
cussion. 


SUPPLY TRADE NOTES 


was formerly engaged in railroad sales 
for the Ansonia Electrical Corporation, 
manufacturers of insulated wire and 
cable. John R. Sinding has been ap- 
pointed eastern sales manager of the 
corporation, with headquarters at Phila- 
delphia, Pa. Mr. Sinding joined Spring 
Packing in 1946 as a service engineer at 
Chicago. 
© 

AMERICAN Car & Founpry Co.—C. L. 
Gabrielson has been appointed sales 
agent in the Pittsburgh office of the 
American Car & Foundry Co. Mr. 
Gabrielson was formerly in the mis- 
cellaneous products division, sales depart- 


ment, in New York. 


* 

DranBoRN CHEMICAL Company.—Leo 
E. Flinn has been appointed to the sales 
staff of the Dearborn Chemical Company. 
Chicago, and will serve as sales repre- 
sentative in the promotion of the com- 
pany's No-Ox-Id rust preventives in the 
railroad field. 

* 

Cincinnati. ELECTRICAL. Тоо Com- 
PANY.—The Hisey-Wolf Machine Com- 
pany, Cincinnati, Ohio, has been ac- 
quired by the Cincinnati Electrical Tool 
Company. The Hisey-Wolf line of in- 
dustrial grinding machines and buffing 
and polishing lathes will be continued 
under the old trade name, but will be 
manufactured in the plant of the Cin- 
cinnati Electrical Tool Company. 


700 RAILWAY MECHANICAL ENGINEER, NOVEMBER, 1949 


Lanois Toot Company.—The С. Е. 
Bulotti Company, 475 Fourth street, San 
Francisco, Calif., has been appointed the 
Landis distributor for northern Califor- 
nia and western Nevada. The Lang Com- 
pany, Box 479, Salt Lake City, Utah, has 
been appointed the Landis distributor for 
the State of Utah and surrounding sec- 
tions of Idaho, Wyoming, and Nevada. 

* 


Lopce & SureLEY Co.—The Lodge & 
Shipley Co., Cincinnati, Ohio, has dis- 
continued the manufacture of the Acme 
line of turret lathes in order to devote 
its facilities to the development of its 
extended line of new model X and 
Duomatic lathes. The company will con- 
tinue to furnish repair parts and most 
turret-lathe tooling for the Acme turret 
lathe. 

; * 

Sperry Propucts, Inc—L. F. А. 
Mitchell has been appointed sales man- 
ager of Sperry Products, Inc., Danbury, 
Conn. Mr. Mitchell formerly was man- 
ager of headquarters sales of the Crock- 
er-Wheeler Electric Manufacturing Com- 
pany. 

* 

Есиотт Company.—The Elliott Com- 
pany, Jeannette, Pa., has acquired the 
business and assets of the Crocker- 
Wheeler division of the Joshua Hendy 
Corporation. The Crocker-Wheeler divi- 
sion will continue to operate under its 
previous management with Charles A. 


Today we'll need 
40 of these. 
12 of these 
and 30 of these 


A large order? Perhaps so, but it 
doesn't include a single freight, tank 
or hopper car that isn't needed. For 
Wyandotte Chemicals Corporation 
ships more than eighty-two carloads of 
finished products every day. 


The basic ingredients of these prod- 
ucts — coal, limestone and salt — all 
come from company-owned facilities. 
Control of these sources has contributed 


much tothe high quality of Wyandotte 
Products. It has assured a steady, de- 
pendable supply of raw materials and 
has helped make Wyandotte the 
world's largest manufacturer of special- 
ized cleaning compounds for business 
and industry. 


Wyandotte makes the complete line 
of railway cleaners. No matter what 
your cleaning needs may be, your 


* 
a 
8 
м 
а 
а 
H 
L] 


Wyandotte Representative is ready to 
supply you with efficient, economical 
products which are made to fit those 
needs. He's only a telephone call away. 


Wyandotte Chemicals Corporation 
Wyandotte, Michigan - Service Representatives in 88 Cities 


gandoffe 


BEG. U. 8. PAT. OPP. 
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Accurately . . . Dependably Over 
Hundreds of Thousands of Miles 


Like the Diesel locomotive itself, VALVE PILOT 
DFESEL SPEED RECORDERS roll up huge mileage 
totals in uninterrupted service. In all sections of the 
country—on every make of road Diesel—these instru- 
ments are recording speeds with typical Valve Pilot pre- 
cision and durability. Repeated calibration checks and 


service reports reveal their unfailing, lasting accuracy. 


For the complete story of Diesel performance, "DIESEL- 
OMETER” PRODUCTS, Valve Pilot Diesel Operation 
Recorders are filling a vital need. In addition to speeds, 
these instruments record pertinent details of throttle, 
reverse and transition lever operation, dynamic braking, 
automatic train signal forestalling, etc. Here in one 
"package" you have the key to better, more profitable 


use of your Diesel investment. 


Write for full particulars. 


230 Park Avenue, New York 17, М.Ү. 
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LOGGED 


Butcher as general manager. Mr. Butcher 
also has been elected a vice-president 
of the Elliott Company. 

* 

Utster Iron Works.—The New York 
sales office of the Ulster Iron Works has 
been moved to the company’s general 
offices at Dover, N. J. 


* 

D. W. Onan & Sons, Inc.—John W. 
Thorp Company, 50 Church street, New 
York, have been appointed Onan repre- 
sentatives for railway sales in New York 
and the New England area. 

* 

Reynotps МЕТАІЅ Company.—C. J. 
Beneke has been appointed product man- 
ager for the wire, rod, bar, structurals 
and cable division of the Reynolds Metals 
Company, at Louisville, Ky. 

* 

James С. Bippte Company.—D. Rob- 
ert Yarnell, president of the James G. 
Biddle Company since 1944, has been 
elected chairman of the board and J. Rob- 
ert James, formerly vice-president and 
treasurer, has been elected president. 
Edward H. Wannemacher has been re- 
elected vice-president and secretary. 

* 

WESTINGHOUSE Ав BRAKE CoMPANY.— 
W. C. Bryant, formerly mechanical e: 
pert for the southwestern district of thi 
Westinghouse Air Brake Company, at St. 
Louis, Mo., has been appointed repr: 
sentative in charge of the Houston, Tex, 
office, succeeding O. W. Swartz, deceased. 

Mr. Bryant joined the Westinghouse 
Air Brake Company in 1946, after serv- 


W. C. Bryant 


ing for six years in the United State- 
Army, where he attained the rank of 
lieutenant colonel. Mr. Bryant formerly 
was with the St. Louis-San Francisco 
and, after completing his machinist ap 
prenticeship course, was identified with 
maintenance and operation of air brake: 
* 

Barpwi Locomotive | Wonks.— The 
Baldwin Locomotive Works has pur 
chased the press business of the De- 
fiance Machine Work, Inc, Defiance 
Ohio. The purchase includes all mod- 
els of Defiance preform presses which 
will now be manufactured under the 
Baldwin-Defiance name at the Bald- 


pa 
THROTTLE MASTER 
^ pneumatically controls 


N. locomotive throttle 
N А 
N Gperation ... dependable 
and positive in action. 
CR i 
Modernize steam locomotives 


with modern control. 


N 
WRITE FOR LITERATURE 


AMERICAN THROTTLE COMPANY 


INCORPORATED 
60 East 42nd Street, New York 17, N. Y. 
122 S. Michigan Avenue, Chicago 3, Ill. 
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The problem wos "short order" warehouse shearing — 
one of this, one of that, one of the other thing. 


This new BEATTY No. 7 Guillotine 
Bar $heor provides the answer. 


New Beatty Guillotine Shear 
Solves ve Ctr" Shearing 


Typical of Beatty problem-solving is this new bar shear which allows 
for “short order” shearing of rounds, squares and bars without changing 
tools. The new machine offers a 48” base on which are mounted 2 sets 
of angle shear blades, 1 set for shearing flats, and blades to shear squares 
and 3 sizes of round bars. Other tools for shearing other shapes are 
available. Let Beatty engineers help solve your problems. These ma- 
chines are built in capacities from 50 to 450-tons. 


Write for data on 
this new Bar Shear 


А 
e 
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BEATTY esses 
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win plant at Eddystone, Pa. Original 
drawings, other engineering data, and 
accessories for specialized applications 
are included in the transaction. The 
presses will be sold through Baldwin 
district sales office. 

* 

AMERICAN STEEL Founpries.—Robert 
W. Clyne has been appointed manager 
of the passenger, locomotive and indus- 
trial department, Railway Sales Divi- 
sion, of American Steel Foundries, with 
headquarters at Chicago. Mr. Clyne suc- 
ceeeds Armand H. Peycke who retired 
on October 1 after 37 years of service. 
Mr. Peycke, however, will be available 
in a consulting capacity and for special 
assignments. R. W. Dwight, Jr., has 
been appointed sales agent, in charge of 
the company's southeastern territory, 


Robert W. Clyne 


with offices at Baltimore, Md. Mr. Dwight 
succeeds C. B. Peirce, Jr., who retired 
on September 30 after over 30 years of 
service. Mr. Peirce continues to be avail- 
able to American Steel Foundries in a 
consulting and advisory capacity. 

Mr. Clyne was born in Chicago in 
1907. He became associated with Amer- 
ican Steel Foundries in 1930 upon gradu- 
ation from the Massachusetts Institute of 


R. W. Dwight, Jr. 


Technology. He has served, successively, 
as sales assistant, sales agent, war pro- 
duction engineer, and, since January, 
1946, as assistant vice-president. For 


Heavier tonnages 
can be controlled 


with dynamic brakes 


in the new 


у 
ў SES 
___-------------- U C]  À МИ — nibii 


because of a 
93% increase in 


braking energy. 
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ULTRASONIC REFLECTOSCOPE 
Locates Hzdden Defects 


in Locomotive Parts 


Reduces Maintenance Costs 
Adds Mileage, Increases Safety 


By directing ultrasonic waves into the heart of 
locomotive axles and crankpins without remov- 
ing driving wheels from axles or removing pins 
from driving wheel centers, the Sperry Ultrasonic 
Reflectoscope makes possible frequent economical 
inspection for fatigue cracks. No costly “knock- 
downs” are necessary. Tests can be made at tire 
turning, during periodic inspection, or any other 
time. 

By bringing non-destructive testing right to the 
job, the Sperry Reflectoscope cuts maintenance 
costs. It eliminates axle damage resulting from 
wheel removal.....thus adds extra mileage. And 
since the Reflectoscope can be used as frequently 
as desired, it increases safety. 


SPERRY PRODUCTS, INC. 
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Testing locomotive axle with 
the Sperry SROS Ultrasonic 
Reflectoscope in the Collin- 
wood,Ohio shops of the New 
York Central Railroad. 


The portable 
MODEL 5805 


REFLECTOSCOPE 


is so compact that 

one man does the 
entire job of handling, 
setting up, and testing. 


FEWER EXTERNAL CONTROLS 
MAKE OPERATION SIMPLE. 


WRITE TODAY 


for your copy of 
Bulletin 3001C. 


SP-154 
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three years he represented both Amer- 
ican Steel Foundries and the American 
Society of Mechanical Engineers at the 
U. S. National Bureau of Standards, De- 
partment of Microscopy and Structure of 
Metals. In his new position, Mr. Clyne- 
will devote his attention to locomotive 
and passenger equipment, as well as to 
industrial springs and forgings. 

Mr. Dwight was born in Chattanooga, 
Tenn. in 1916 and is a graduate in 
mechanical engineering of Purdue Uni- 
versity. He became associated with 
American Steel Foundries in 1940, and 
has been active practically all of this 
period in the sales division—at Chicago, 
St. Louis, Mo., and, since 1946, in Balti- 
more as an assistant to Mr. Peirce. 


* 


Texas Company.—Albert D. Prender- 
gast, lubrication engimeer and assistant 
division manager of the Texas Company 
at St. Paul, Minn., has retired. 

Youncstown $нЕЕТ & Tuse Co.— 
Robert J. Mullahy, district sales mana- 
ger in charge of the Detroit, Mich., of- 
fice of the Youngstown Sheet & Tube Co., 
has retired and has been succeeded by 
C. Hix Jones, formerly assistant district 
manager. 


* 


VANADIUM CORPORATION OF AMERICA. 
—Gustav Laub, formerly assistant vice- 
president and general manager of sales, 


re 


Gustav Laub 


of the Vanadium Corporation of Amer- 
ica, has been elected vice-president in 
charge of sales. 


+ 


РүгЕ-№АТІОМАІ. Company, MULTI-VENT 
Division.—The Multi-Vent Division of 
the Pyle-National Company has appointed 
10 additional manufacturer’s representa- 
tives, placing sales of that division on 
a national basis. The new representa- 
tives are: J. P. Ashcraft Company, 2826 
Fondren drive, Dallas, Tex.; R. M. 
Brand Company, Tucson, Ariz.; Joseph 
P. Maguire, 615 Commercial place, New 
Orleans, La.; E. H. Norton, 616 Lloyd 
Building, Seattle, Wash.; Pacific Scien- 
tific Company, 1430 Grande Vista avenue, 
Los Angeles, Calif.; J. Arch Colbrunn, 


in use on 


30 trons 


RAILROADS 


After years of experience in designing and | 
furnishing arch brick for both coal-burning and oil- 
burning steam locomotives, the American Arch 
Company introduced the Security Circulator, pri- 
marily as a support for the brick. 
Road service, however, soon showed that 
Security Circulators also greatly improve the per- 
formance of a locomotive and reduce maintenance 
cost on both flues and arches. 
Since then installations of thousands of 
Security Circulators have been made by fifty rail- 
roads in twenty-five different types of locomotives. 
These installations have definitely stepped up 
the earning ability of the locomotives, through | 
increased efficiency of operation and greater 
availability. 


х * 


Recently the American Arch Company has also 
developed the Security Dutch Oven to increase 
the efficiency of combustion in oil-burning steam 
motive power. 


American Arch Company Ine. 


NEW YORK * CHICAGO 
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QUICK 


uS 


WHEN 
YOU THREAD 
V/a" TO 2" PIPE 


RIAI мо. OOR Drop-Head Dies 
for clean threads fast 


@ You can’t beat the quick get-ready of these little ratchet 
dies — snap in the size die head you want and its precision- 
cut tool-steel dies are ready to cut smooth perfect threads. 
Die heads can’t fall out, dies reverse easily for close-to-wall 


work. Conduit dies on request. Ask your Supply House 
for work-saver mirus — 


No. 00R, 111R or 12R. 


Free carrier for any set. i 


THE RIDGE TOOL CO. « ELYRIA, OHIO 
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1605 McLemore avenue, Memphis, Ten, 
Franc s J. Fallquist, 507 Kuhn building, 
Spokane, Wash.; Thomas Е. Price, |] 
Oak Court, Houston, Tex; Northwest 
Furnace Supply Company, 911 Northwest 
Hoyt street, Portland, Ore.; and SG 
Pardee, Sharon building, San Francisco, 
Calif. 
* 

ELECTRIC Storace ВАТТЕВҮ Company. 
—C. J. Moore, formerly manager, Pitts- 
burgh, Pa., branch of the Electric Stor. 
age Battery Company, has been appoint- 
ed manager of Exide's railway and mo- 
tive power sales division. C. Н, Lee 
formerly a salesman in the industrial 
battery department of the Pittsburgh 
branch, has been appointed manager of 
the branch. 

Mr. Moore joined the company in 1935 


C. J. Moore 


as a salesman in the industrial depart 
ment at Pittsburgh. From 1942 to 1%, 
he was supervisor of motive-power sales 
and, in the latter year, was transfe 
back to the Pittsburgh branch as 3 
sistant manager and shortly after he was 
appointed manager. 
* 

WESTINGHOUSE ELECTRIC CORPORATION 
—W alter J. Maytham, Jr. fmit we 
ager of the industrial division 0 = 
Westinghouse Electric i ies 
been appointed Pacific жк Sh 
manager, with headquarters at pia 
cisco, Calif., succeeding Charles Ж | 
tal, vice-president, who will aie 

C. H. Bartlett has been appoint oe 
manager for the Westinghouse A 
former Division at Sharon, Ра, 2 sid 
ing W. W. Sproul who has Dee | 
pointed sales manager of 1 
products for the entire pape d 
L. Snyder has реа appoint m Vini 
the Transformer Division. 
has been appointed manager S vim 
Salient-Pole generator €: [Ape 
engineering department dx 
portation and Generator Divi 


* The 
GreenrieLD ТАР & DE Con. 


Greenfield Tap & Die мея id 
its Ampco twist drill vn 

ties from Jackson, Mich., ет Е 
Mass. Тһе corporate eme 
Ampco Twist Drill Corpora 


LINOLEUM 


Cure stopped to keep 
the required flexibility. 


LINOTILE 


Cured three times 
longer for toughness. 


l. Molecules of 
linseed oil (main 
ingredient of 


Linotile and lino- 2. When curing 
leum) jare sepas starts, chemical 
rate like the 3 connectors jump 
discs shown in across between 
diagram above. the molecules. MET 


curing 
proceeds, con- 
nectors thicken 
and pull mole- 
cules closer and 
closer together. А. Extra time in 

curing pulls mole- 

cules tight to- 

gether into dense 
mass that is Arm- 
strong's Linotile. 


These symbols show why 
Linotile gives extra wear 


There are years of extra wear in Armstrong's Linotile® 
because its dense molecular structure makes it tougher 
and stronger than other resilient floors. 

Linotile is cured three times longer than linoleum. 
This binds its molecules tightly together into a dense 
mass that is exceptionally resistant to wear. It will take 
loads up to 200 pounds per square inch without notice- 


You can make almost any floor design able indentation. Yet the natural resilience of the linseed 


with these beautiful Linotile colors. oil makes Linotile a quiet, comfortable floor underfoot. 
5 NEW COLORS Abrasive traffic dirt simply can’t cling to its dense, 
se Green Iu ЫН; smooth surface. Аз a result, only a minimum of cleaning 
M ARN MU - ; time and effort is necessary to keep Linotile Floors look- 
PLUS ing their colorful best. 
Jet Black Marine Green Get samples, prices, and full information about Lino- 
Alabaster Silver Gray ; 3 
тле New. Siende tile from your Armstrong representative. Ask him, too, 
light Walnut Imperial Red about Armstrong's other floors and surfacing materials 
Dark Walnut Cobalt Blue for passenger cars. Or write Armstrong Cork Company, 


Industrial Division, 7411 Arch Street, Lancaster, Penn- 
sylvania. Available for export. 


ARMSTRONG’S 
LINOTILE 


and other floor and surfacing materials for passenger cars 
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| YOU'LL MAKE PLENTY __ 
F THIS MANUAL 


T COVERS the up-to-date cleaning methods that are 
being used by a large number of the big roads to 
keep their diesels out of the shops and out on the rails 
for a mighty satisfactory increased proportion of the time. 


It explains how and why Magnus Aja-Dip Cleaning 
Machines and Magnus 755, the emulsion-solvent 
cleaner, do a faster, better cleaning job on diesel parts 
such as heads, liners, pistons, connecting rods and 
accessories, as well as fuel injectors and roller bearings. 
It covers the use of Magnus Super SL for better cleaning 
of flat and round air filters. 


You'll get plenty of usable ideas from this manual. 
WRITE FOR YOUR COPY TODAY! 


> 


AP OSSIA LE 


SECTION 1 


DIESELS Уу, 


MAGNUS CHEMICAL COMPANY 


GARWOOD, NEW JERSEY 


Railroad Division 
MAGNUS CHEMICAL COMPANY * 77 South Ave., Garwood, N. J. 


\ 


In Canado—Magnus Chemicals, Ltd. 
4040 Rue Masson, Montreal 36, Que. 


V 
SU MAGNUS CLEANERS 


AND 


CLEANING EQUIPMENT 


Representatives in all Principal cities 
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dissolved and all assets transferred to 
Greenfield, where а complete drill nakis; 
establishment is being set up. Frank | 
Sikorovsky, president and general manager 
of Ampco Twist Drill, has been appointed 
a vice-president of Greenfield Tap & Die, 
The Ampco sales organization will сор. 
tinue as an independent unit, also with 
headquarters in Greenfield. 
* 

MipvaLe Company. — The following 
changes have been made in the sales 
organization and personnel of the Mid. 
vale Company: H. C. Lackey, with head. 
quarters in the Railway Exchange build. 
ing, Chicago, has been appointed diri: 
sales manager there, with jurisdiction 
over the St. Louis, Mo, and Houston, 
Tex., districts; J. R. Steele has been 
appointed representative in St, Louis 
with headquarters in the Shell Oil build. 
ing; and W. L. Van Winkle has been 
appointed representative in Houston, with 
headquarters in the Second National 
Bank building. The jurisdiction of A, R. 
Gaus, district sales manager, Pittsburgh, 
Pa., has been extended to cover the 
Cleveland, Ohio, district. He will be 
‘assisted by J. W. Baer and F. N. Satter, 
the latter with headquarters in the 
Terminal Tower building, Cleveland. 4. 
Richter, formerly salesman in the New 
York district, has been transferred to 
Washington, D. C., where the осе will 
be continued in the Hill building under 
the supervision of К. H. Romig. A Mid- 
vale office has been opened in the Rice 
building, Boston, Mass, where Herma 
Bergholtz will continue as representative 
under the supervision of A. H. Stewart 
New York district manager. 

+ 

Koprers СомрАхү.—Т. Н. Cable ba 
become a member of Koppers sales de 
partment, Central staff. 

M. A. Hamrick, Chicago district mar 
ager for the Wood Preserving division af 
Koppers Company since 1949, has been 


M. A. Hamrick 


ods at 
appointed manager of sales meth 


she company’s Pittsburgh (Pa.) division 
headquarters. 
"Mes Hamrick received à BA. dg 


i d 
from Oglethorpe Universi, e шй 
ation he spent one year a s an 


t Southern Georgia A. ў 
and in 1926 joined the Soule 
Preserving Company. £e bec 


М“. 


ДЕН 
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Speed Up [осо Miye and Car Repair Work 
Ff with dependable 


ee em : ANM 1 » gri. 
таа С 
еее. DUFF-NORTON 
pa ag (T, 7 E 
`N 4M ЛАД = M EI 


ARS... FOR LIFTING HEAVIEST LOCOMOTIVES 
^ WIR EASE... air motor power jacks , 


Heaviest locomotives and cars can be 8 
lifted with effortless ease with Duff- $ 
Norton Air Motor Power Jacks. They $ 
save time and energy of workmen—keep PiE 
them fresh for repair work. Using a “Ү” 
connection, two of these jacks can be op- 
erated simultaneously to lift locomotives [ 
—including Diesel—evenly and rapidly. 


Write for Bulletin AD-11 - 


FOR REPAIRING EMPTY OR LOADED D 
FREIGHT CARS... governor-controlled jacks 


The governor-controlled jack greatly facilitates 
repair work on empty or loaded cars. A mechanical 
jack with all the operating advantages of a 
hydraulic jack. Self-lowering mechanism has 
fingertip control. Jack can be lowered a fraction 
of an inch without danger of creepage. Load 
remains at desired height indefinitely. 


(FOR INSPECTING AND RENEWING 
JOURNAL BRASSES... low height journal jacks 


Ideal for inspecting and renewing journal brasses, this jack can be used for 

many heavy lifting jobs, where load is low and a powerful jack is required. 

en your ladi requirements. The jack illustrated is of 50-ton capacity, but can be supplied in 25 or 35- 
- ton capacity if desired. 


No.2850 


Write for Catalog 203 for data on Complete Line of Jacks. 


The DUFF-NORTON Manvfacturing Co. 


MAIN PLANT and GENERAL OFFICES, PITTSBURGH - 30, PENNSYLVANIA — CANADIAN PLANT, TORONTO, ONTARIO 


“Che House that Jacks Built” 


THE WORLD'S OLDEST AND LARGEST MANUFACTURER OF LIFTING JACKS 
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American - Fort Pitt 


Good "m 
www Good oo 0$ 


Good springs pay dividends: in freight зем сасе 
the incidence of damage to lading, іп passgBgersenvice 
by providing a more comfortable ride for 
passengers. Good springs, too, 
reduce damage to tracks and 
equipment, and save maintenance 
and replacement costs because 

of their inherently longer life. 


American-Fort Pitt Car and Locomo- 
tive Springs have been demonstrating 
the economy of quality for more 
than 60 years. А 
copy of the American- 
Fort Pitt handbook on 
springs will be 

mailed on request. 


AORT Pry 

Kn шо, ^ P 
t 

+ COED s 


EQUIPMENT 
Nx 


AMERICAN -FORT PITT SPRING DIVISION 


H. K. PORTER COMPANY, Inc. 


PITTSBURGH 22, PENNSYLVANIA * 


District Offices in Principal Cities 
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ated with Koppers in 1928 at the Charles- 
ton wood preserving plant, and in 1941 


| was appointed district manager for the 


division at Houston, Tex. Four years later 
he was transferred to Chicago as district 
manager. 

* 

BACHARACH INDUSTRIAL INSTRUMENT 
Company.—The Bacharach Company has 
acquired all manufacturing assets and 
patent rights for the nozzle tester for- 
merly manufactured by Aircraft & Diesel 
Equipment Corp. Bacharach is also of- 
fering complete repair service for all 
ADECO testers now in use. 

* 

Varor Heating CoRPORATION.—T. A. 
Stewart, Jr., has been appointed to work 
with railroads in Washington, Oregon, 
Idaho and Vancouver Island, B. C., in 
connection with the use of Vapor-Clark- 


T. A. Stewart, Jr. 


| son steam generators and train heating 


| controls. 


| Glass 


Mr. Stewart was with the 
Atchison, Topeka & Santa Fe for 12 years 
before joining Vapor Heating. 

* 

Corninc GLAss Wonks.—The Corning 
Works has established two new 
departments—lamp sales and electronic 
sales—to handle sales activities of the 
electrical products division. Thomas S. 
Wood, associated with the company for 
the past 20 years and in electrical prod- 


| uct sales since 1941, has been appointed 


manager of the lamp sales department, 


| and John S. Muller, a member of the 


technical products sales staff since 1941, 
has been appointed manager of the elec- 
tronic sales department. Organizational 


| changes have also been made in the 


sales staff of the technical products divi- 
sion. William Н. Tomb, Jr., in addition 
to his present duties as manager of spe- 


| cialty products section of the division, 


has assumed the position of manager of 
the appliance parts department of this 
section, to replace Mr. Muller; John P. 
Hoxie, formerly senior sales engineer, 
has been appointed product manager of 
railroad and industrial sales; Robert W. 
Jani, formerly sales engineer, appointed 
service manager of railroad and indus 
trial sales; J. Donald Pisula, formerly 
senior sales engineer, railroad and in- 
dustrial sales, appointed project sales 


They are specially designed to provide years of 
dependable service in all MOTIVE POWER WORK 


Storage batteries are called upon to perform many 
tasks. No single type of battery is adequately 
suited to all. To meet these numerous require- 
ments, Exide engineers have developed special 
types, to fit each application.* Among these several 
types is the specially designed Exide-Ironclad 
Battery. Details shown below. 


VENT PLUG specially 
designed to prevent es- 
cape of electrolyte. 


GREASE SEAL RING 
NUT holds battery ele- 
ments securely in ploce 
«++ prevents creepage 
of electrolyte . . . keeps 
tops clean and dry. 


SEALED CELL COVER 
flush with top of jar. Pre- 
vents collection of dirt or 
moisture . . . keeps im- 
purities out of cell... 
eliminates leakage of 
electrolyte. 


SEPARATOR of high 
porosity, specially 
treated to last the life of 
the battery. 


NEGATIVEPLATEmade 
extra heavy and built to 
match the long life of the 
positive plate. 


JAR made of specially 
tough and durable Giant 
Compound. Built to with- 


Chief among these differences is the unique posi- 
tive plate, an exclusive Exide feature. 


Consists of a series of finely-slotted 
tubes which contain the active ma- 
terial. So small are these slots that, 
while permitting easy access of elec- 
trolyte, they retard the active ma- 
terial from readily washing out or 
jarring loose . . . adding consider- 
ably to life of plate. 


Exide-Ironclad Batteries have ALL FOUR of the 
characteristics that a storage battery must have to 
assure maximum performance from battery elec- 
tric industrial trucks — high power ability, high 


stand the jolts and jars 
of hard industrial usage. 


FEET. internal short cir- 
cuits practically elimi- 
nated because the two 
feet on negative plate 
rest on different ribs 


electrical efficiency, ruggedness and a long life with 
minimum maintenance. The combination of these 
four Exide-Ironclad characteristics assures years 
of dependable day-in, day-out service. 


from those of the positive 
plate, and because sep- 
aerators extend below 
both plates and rest on 
all four ribs. 


RIBS support all plates 
and separators. Their 
height provides gener- 
ous sediment space so 


DEPENDABLE 


that internal cleaning 
is unnecessary. 


DESIGNED FOR STATIONARY USE 


The Exide - Мапсһех Battery has the man- 
chester type positive plate with the lead 
button construction. Specially designed for 
stationary use in many classes of industry. 


DESIGNED FOR AUTOMOBILE USE 


The Exide Automobile Battery has plates of 
staggered grid construction. Specially de- 
signed for use in automobiles, trucks, buses, 
aircraft and numerous other applications. 


“Exide” and''Exide-Ironciad" 
Reg. Tradi-marks U.S. Pat. Off. 


1888... DEPENDABLE BATTERIES FOR 61 YEARS...1949 
THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32+ Exide Batteries of Canada, Limited, Toronto 
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° ROTARY 
SAND DRYER 


The efficient method of drying sand — producing more 
than 2 tons of dry sand per hour at low fuel cost. 


Oil or gas fired—8'0" long and 
33" wide—weight 3000 Ibs. 
Friction drive—mounted on 
sealed roller bearings. 


The VILOCO Rotary Sand Dryer obtains maximum thermal efficiency. Wet sand 
from preheated hopper passes to revolving disc feeder thence by gravity into rotat- 
ing cylinder. A curtain of sand is constantly exposed to the hot gases removing 
all moisture. Dry sand is screened as it passes from cylinder to outlet. Oversize 
material passes out of a separate discharge. 


Write for further particulars. 


VILOCO RAILWAY EQUIPMENT CO. 


332 S. Michigan Avenue • Chicago 4, Illinois 


Wiedeke 


TUBE EXPANDERS NATIONALLY KNOWN FOR 


DEPENDABLE . . . ECONOMICAL IEICE 


IDEAL ACE TUBE EXPANDERS 


The boilermakers' selection for more than a 
half century, for LOCOMOTIVE and general 
boiler work . . . guard straddles tube and 
bears against tube sheet, suitable for roll- 
ing new tubes and re-rolling tubes with 
flared or beaded ends. 


MINIMUM FRICTION . . . absorbed by 
bronze bearing between guard and frame, 
resulting in much easier and faster opera- 
tion. 

Long rolls have generous radius on end and 
will not create sharp offset within the tube. 


See your dealer or write today 
for general catalog on Wiedeke 
Tube Expanders and Tube Cutters. 


he faite Wiedeke uoo 


DAYTON I, OHIO 
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engineer, specialty products sales; Daniel 
J. Lammor, formerly Central district 
sales engineer, standard products sec- 
tion, appointed senior sales engineer, 
appliance parts sales, and Robert L. Cal- 
lard, formerly senior sales engineer, rail- 
road and industrial sales, appointed as- 
sistant manager of plant equipment sales. 
* 


WarsoN-SriLLMAN Company.—Frank 
С. Helander, formerly midwest sales 
manager of the hydraulic machinery divi- 


Frank G. Helander 


sion of the Watson-Stillman Company, 
with headquarters at Chicago, has been 
appointed executive vice-president. 

* 

Buttarp Company.—H. Edward Neale 
has been appointed Chicago direct repre- 
sentative of the Bullard Company, work- 
ing in conjunction with Marshall & 
Huschart Machinery Co., 571 Washington 
boulevard at Jefferson street, Chicago. 

M. K. Peck has been appointed to 
supervise and activate sales of the re- 
cently acquired Bullard-Universal hori- 
zontal boring machine line. 

Mr. Peck, a graduate of Lehigh Uni- 
versity in 1934, was formerly connected 
with William Sellers & Co., from 1:35 
to 1947 as an assistant in sales with 
duties also of service engineering. In the 
latter year, when the Consolidated Ma- 
chine Tool Corporation of Rochester, 
N. Y. absorbed the Sellers Company, 
Mr. Peck was transferred to Rochester. 

* 

FamBANKs, Morse & Co.—This com- 
pany has opened a Diesel locomotive 
sales and service office for the Cleveland 
(Ohio) area, at its branch house, 2810 
Superior avenue. C. А. Марр has been 
appointed district sales representative, 
and H. D. Buckner has become area serv- 
ice supervisor for Diesel locomotives. 

T. E. Woodruff, formerly manager of 
the St. Louis, Mo., branch house pump 
department, has been appointed assist- 
ant manager of the pump sales divi- 
sion, with headquarters in Chicago. 
non Н. Patterson, formerly sales metal- 

D. C. Prescott has been appointed to the 
locomotive sales staff of Fairbanks, Morse 
& Co., in the Chicago district. For the 
past four years Mr. Prescott has been as- 
sociated with the sales department of the 
Baldwin Locomotive Works in the Chi- 
cago area. 


ua 
ui 


"Rockford Hy-Draulic Dophica- - , A | 
fors can be set up these four 
| different ways. Y / 
а , 


tawing die, "97° the planing o 
I you now Һа 


се, investi 
ka ^ Igate 
Draulic Duplica 


kf x 
APER, Minois 


H . Вос 
. SLOTTERS *$ » 
"PLANE 


2. with traveling template mounted on 
planer table or shaper ram 


3. with stationary template and gen- 
erating table fixture 


SK 


CONTOUR WORK MACHINED WITH EASE * ACCURACY * SPEED 
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CAR TYPE 
FURNACES 


CUT ANNEALING COSTS 


ON HEAVY CASTINGS...IN RAILROAD SHOPS 


THEY'RE ENGINEERED to fit your specific re- 
quirements . . . do a uniform heating job in 
minimum time ossuring high production . . . 
in oddition MAHR сог type furnaces provide 
low cost operation for high temperatures os 
well as for low temperoture stress relieving of 
heavy castings. 


MAHR DESIGN FEATURES are the result of 35 
years experience . . . “know how” for efficiency 
ond outstonding economy in operation. 


CHECK THE ENTIRE MAHR LINE . . . Batch, 
pusher forging, rotary ond others. 


WRITE FOR BULLETIN NO. 200! 


: н> ын OF DIAMOND IRON WORKS, INC. 
MINNEAPOLIS, MINNESOTA, U. S. A. 


LOCOMOTIVE 


TIRE HEATER RIVET FORGE 


BLACKSMITH 


FORGE LOCOMOTIVE FIRE OFF FURNACES (АЦ TYPES) 


Cut handling costs outside 


ROUSTABOUT 
CRANES 


... The fast tractor- 
footed load hustlers 


@ Don't stop with factory 
trucks—get the same mate- 
rials handling efficiency and 
savings in your yard with a 
Roustabout. It's speedy, ver- 
satile, handles loads to 7'2 
tons, hook or magnet, year 
round anywhere. Ruggedly 
built for years of overwork. 
Hundreds of users. Make your 
yard contribute to profits, too 
—get the Roustabout econo- 
my facts now. 


Write to Dept. 6-6 


HUGHES-KEENAN CORPORATION 


DEL 


AWARE, OHIO, U.S.A 


ас наар споса ance IOR 
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DretrEX CoRPORATION.—The — Detrex 
Corporation, Detroit, Mich., has ap- 
pointed ЕЁ. H. Ehlert as regional man- 
ager of industrial cleaning equipment 
and chemical sales for Midwestern states, 
with headquarters in Chicago. 


* 

COMMERCIAL FILTERS CORPORATION.— 
The Commercial Filters Corporation, Bos- 
ton, Mass., has opened a mid-western 
sales office at 603 West Washington blvd., 
Chicago 6, with W. H. Magee, formerly 
with the United States Gauge Company. 
as district manager. 

Ф 

Preco Incorporatep.—Preco Іпсог- 
porated has removed its offices and fac- 
tory to a new plant at 6300 East Slauson 
avenue, Los Angeles 22, Calif. 


* 

EQUIPMENT RESEARCH CORPORATION.— 
The Mount Royal Specialties Company. 
Sun Life building, Montreal, Que., has 
been appointed exclusive distributor in 
Canada for Mines Equipment Company 
products; Baffle-Air system of air dis- 
tribution; hand lantern battery testers. 
and Safeguard Electric Company’s lamp 
guards. 

* 

Paxrow-MircHuELL. Company; Paxton 
DitseL ENGINEERING CoMPANY.—Robert 
R. King has been appointed Chicago and 
mid-western representative for the Paxton- 
Mitchell Company and the Paxton Diesel 
Engineering Company, Omaha, Neb. 

Mr. King received his degree in engi- 
neering from Iowa State College in 1943. 
and during World War II served in the 
field artillery as a captain. After the war 
he was employed by the Paxton-Mitchell 
Company in the engineering and foun- 
dry departments, and was later appointed 
manager of Sensation Engines, a sub- 
sidiary of the Paxton-Mitchell Company. 


* 

Lima-HamiLton Corporation. — The 
St. Louis Railway Supply Company, 2114 
North Second street, St. Louis, Mo., has 
been appointed sales agent for Lima- 
Hamilton products in the St. Louis area. 
Henry Vogel, 4506 Wentworth avenue. 
Baltimore, Md., has been appointed sales 
representative in the Baltimore territory. 
to handle Diesel and steam locomotive: 
and parts therefor. 


Iron & Steet Propucts Co.—J. J. 
Collins, assistant general manager of Iron 
& Steel Products, Inc., Chicago, has been 
appointed general manager at Chicago. 
Mr. Collins joined Iron & Steel in 1948. 
after having served as superintendent oí 
scrap and reclamation for the Erie at 
Meadville, Pa. 


Obituary 


Greorce К. York, a salesman for the 
Bullard Company at Chicago, died on 
September 25. Mr. York was born ir 
Monticello, ЇЧ. Y., on August 10, 1912 
He was a graduate of the Monticelle 
high school. He worked at various job» 
and subsequently became а machine 
operator in the employ of the Heppes 
stall Company. On January 4, 1937, be 
became a boring mill operator for the 


STANDARD 
ENGINEER'S CASE FILE 


Case D119A—Maintaining Full 
Power in Diesel Engines 


Operators of Diesels in all types of service report 
RPM DELO Diesel Engine Lubricating Oil materially re- 


duces power loss in three ways: 


A. Detergent compounds prevent ring-sticking, allow 
full ring tension against cylinder wall, and this 


minimizes compression loss. 


. Metal-adhesion additive keeps full oil film on hot 
upper cylinder walls. These danger areas are often 


left unprotected by many oils. 
RPM DELO Oil maintains a tough oil seal that stops 
blow-by of combustion gases. 

An anti-oxidant increases the inherent stability 
of RPM DELO Oil's selected base stocks and resists 
lacquer formations on liners and piston skirts. 
Other additives in this pioneer compounded oil prevent 
foaming, and control gum formations. 


SECTION OF DIESEL ENGINE PISTON 


ase D119B—Preventing Frequent 
Bearing Replacement Due to 


Corrosion 


M © 


In normal operation, Diesel engines require excess 
oxygen and operate at high temperatures. Under these 
conditions many unstable lubricants tend to turn cor- 
rosive and attack the lead in the copper-lead struc- 
ture of alloy bearings. RPM DELO Diesel Engine Lubri- 
cating Oil is especially compounded to prevent this 
cause of bearing failure. 

A. Selected base stocks are used that are naturally 
resistant to oxidation, the cause of most bearing 
corrosion. 
B. Anti-oxidation compounds in RPM DELO Oil further 
reduce the danger of corrosion. 
In laboratory corrosion tests, copper-lead bearing 


strips immersed in RPM DELO Diesel Engine Lubricat- 
ing Oil showed considerably less weight loss than 


those protected by similar type oils. 


DIESEL BEARING 


The California 011 Company 


For additional information and the 
Barber, N. J.—Chicago, Ill. 


STANDARD OIL COMPANY | The Caitoria company 
0 F CALIFORNIA Standard Oil Company of Texas 


El Paso, Texas 


225 Bush Street, San Francisco 20, California 
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Trodemork Reg. 
U.S. Pot. Office 


179 


It takes many heads 10 
run a railroad RIGHT 


MANUFACTURING COMPANY 
3240 E. Woodbridge St. - 
Detroit 7, Michigan 
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Bullard Company and shortly after was 
appointed demonstrator. He was trans- 
ferred to the Chicago office in 1942 as 
sales engineer. 

* 

О W. Swartz, representative in the 
Houston, Tex. office of the Westing- 
house Air Brake Company, died recently. 
Mr. Swartz joined the company in 1919 
and was appointed mechanica] expert in 
the St. Louis, Mo., office in 1923. In 
1930 he was appointed representative at 
Dallas, Tex., and, in 1937, was transferred 
to Houston. 

* 

Freperick C. Kocu, vice-president and 
director of Simmons-Boardman Publish- 
ing Corporation and business manager of 
Railway Signaling and Communications, 
one of its railway publications, died on 
October 17, at the Mary Immaculate Hos- 
pital, Jamaica, N. Y. Mr. Koch was born 
in Jersey City, N. J. on June 9, 1893. He 
began his business career with the Rail- 
way Age Gazette (now Railway Age) in 
1909, and worked successively as сору 
runner, office boy, clerk in the subscrip- 
tion mailing department, clerk in the cir- 


F. C. Koch 


culation department, manager of the ad- 
vertising makeup department, and assist- 
ant to vice-president. In 1917, he was ap- 
pointed advertising sales representative 
for all Simmons-Boardman transportation 
publications. Eight years later he was 
appointed business manager of Railway 
Engineering and Maintenance, another 
Simmons-Boardman publication. He was 
elected a vice-president of Simmons 
Boardman in 1936, a director in 1937 
and business manager of Railway Sig- 
naling and Communications in 1944. 
* 

шлам  RHosLYN  CUNNICK, vice 
president and general sales manager oí 
the Great Lakes Steel Corporation (а 
subsidiary of National Steel) at Detroit, 
Mich., died on September 18 at Dear- 
born, Mich. Mr. Cunnick was born а! 
Niles, Ohio, on April 13, 1892. He 
started his career as a laborer in the 
steel mills in 1914 and subsequently 
served with the Weirton Steel Com- 
pany as assistant sales manager, and as 
district sales manager at Detroit where 
he remained for 12 years, and as assist- 
ant vice-president in charge of sales 


> Any Shop! 


Let's go back to fundamentals! 


d HAT is the primary economic function" of a machine tool? 

Just this — to reduce production costs. The Bullard Cut 
Master is doing this job all along the line in many railroad shops. 
This machine is a far-reaching advancement in machine design 
ind construction with many important profit-making features. The 
Lut Master embodies the latest developments in operation with 
i scope that includes a range of feeds and speeds for full and 
ficient use of carbide tools. It has the necessary rigidity, ac- 
turacy, metal removing ability, and a new convenience in handling 
hat will assure profitable production on single piece jobs or on 
he longer runs. The Cut Master is noted for its handling of 75 
der cent of railroad boring and turning jobs in 50% less time. 
[һе accompanying photographs show a Bullard 49" Cut Master 
machining all operations on a cast steel crosshead—boring hole 
or wrist pin and facing inside surface of crosshead to accommo- 
date the front end of the main rod. 


Cut Master 


VIL. 


HE BULLARD COMPANY 


Mr. Cunnick became vice-president and 
general sales manager of Great Lakes 
Steel only this year. 

* 


SHERMAN MILLER, retired vice-president 
of the American Locomotive Company, 
died on September 24 at his home in 
Schenectady, N. Y., after a long illness. 

* 


James L. Reese, district manager of 
the Pyle-National Company at Baltimore, 
Md., died in that city on August 28. 
Mr. Reese, who was born on August 9, 
1889, at Ducktown, Tenn., had been em- 
ployed by Pyle-National since 1918. He 
had previously served with the Central 
of Georgia and the Louisville & Nashville. 


PERSONAL 
MENTION 


Елкі. S. FanLEY, whose appointment as 
superintendent of motive power, second 
mechanical district, Chicago, Rock 1з- 
land & Pacific, with headquarters at El 
Reno, Okla., was reported in the October 
issue, was born in Missouri on June 19, 
1891. He attended the public schools at 
Trenton, Mo., and entered railroad serv- 
ice in 1908 as a laborer, later serv- 
ing as a machinist apprentice at Horton, 
Kan. After completing his apprentice- 


MESTEAM 


GENERATOR 
"The R 


OF AMES 


THERMAL EFFICIENCY 


A completely automatic oil or gas fired steam boiler for rail- 
road stations, shops or any special application where steam is 
required. Product of Ames Iron Works, Oswego, N. Y., with 
100 years of experience building boilers. 

Single units from 10 to 400 H.P. Suitable for multiple in- 
stallations. Design pressure—15 to 200 lbs. Higher pressures 


on order. 


Delivered complete ready for service connections—including 
insulation and jacket. Phone, write or wire. 


Exclusive Distributors to the Railroads 


RAILROAD SUPPLY and EQUIPMENT Inc. 


First Federal Building 
148 ADAMS AVE., SCRANTON 3, PA. 


„ € 
пе § 


n 7 339) 
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ship, Mr. Farley was employed on vari- 
ous roads as a machinist, and subsequent- 
ly became a machinist on the Rock 
Island. He was later promoted to en- 
ginehouse foreman, which post he held 
successively at various points on the sys- 
tem, including Trenton, Cedar Rapids, 
lowa, and Chicago, until his appoint- 
ment as general foreman at Goodland, 
Kan. Mr. Farley subsequently served as 
general foreman at Chicago and El Reno, 
and in August, 1947, became master me- 
chanic at Chicago. 


FRANK L. KARTHEISER has been ap- 
pointed assistant to president of the 
Chicago, Burlington & Quincy at Chicago. 
Mr. Kartheiser was born at Aurora, Hl., 
on April 19, 1893, and was graduated 
from high school in 1910. From 1912 to 
1914, he studied engineering and sub- 
equently attended the United States 
Naval Reserve Officers Training School 
at Pelham Bay, N. Y., as an ensign. He 
first railroad service with the 
Burlington in 1909 as a timekeeper at 

In 1917 he joined the United 
Naval Reserve Forces and two 


entered 


Aurora. 
States 


Frank L. Kartheiser 


later became employed by the 
United States Railroad Administration. 
Central Western region. In 1920 he re- 
entered Burlington service, was promoted 
to chief clerk in the mechanical depart- 
ment, and subsequently became assistant 
to vice-president—operations at Chicago. 
Mr. Kartheiser is a member of the Car 
Foremen’s Association of Chicago, of 
which he was president in 1933-34, and 
he Car Department Officers’ Association, 
of which he was secretary-treasurer from 
1937 to 1942. He is now a member of 
the the latte 
association. 


years 


general committee of 


GrRALD P. TRACHTA, general superin- 
tendent of motive power of the Chicago. 
Rock Island & Pacific, at Chicago, has 
retired after 48 years of service. Mr. 
Trachta was born at Schuyler, Neb., on 
October 5, 1883, and began his career in 
December, 1901, as ап enginehouse 
sweeper on the Chicago, Burlington & 
Quincy at Sheridan, Wyo. He later served. 
successively, as machinist helper and ma- 
chinist, locomotive fireman and locomo- 
tive engineman. In 1910 he became road 
foreman of engines on the Sheridan divi- 


= 


Under the 
Close Supervision of Our 
Metallurgical Department 


- + + are many operations of which 
these are a few: 


Sampling and checking of raw ma- 
terials against standards specifications. 


Checking melting procedure includ- 
ing initial furnace efficiency and specifica- 
tion of mixture. 


Checking representative metal samples 
by standard foundry procedures supple- 
mented by rapid chemical analysis prior 
to furnace tapping. 


Checking maintenance of temperature 
controls at tapping and pouring. 


Making continual analysis of sand. 


Supervising Gamma-Ray inspection of 
castings. 


Specifying and checking heat treat 
procedure and making physical and 
metallographic tests. 


Hunt-Spiller's “Bulletin on Modern Metallurgy" is yours for the asking. Write for it today. 


Canadian Representatives: Joseph Robb & Co., Ltd. 
4050 Namur St, Montreal 16, P. Q. 


^ MANUFACTURIN 


385 DORCHESTER AVENUE * 


Today, as for generations, quality control is 
of utmost importance in Hunt-Spiller operations. Illustrated above 
are the modern Hunt-Spiller laboratories each of which is staffed 
by highly capable metallurgical technicians. Here are complete 
facilities for chemical analysis, physical testing and metallography. 


However the responsibilities of the Metallurgical Department 
extend beyond laboratory control alone. In various production 
activities such as the checking of melting procedure, inspection of 
castings, establishing of heat treatin$ methods and other operations, 
Hunt-Spiller metallurgists are constantly on the job. 


That is why Gun Iron is always uniform 
in structure, strength and hardness and 
is unexcelled for resistance to heat, wear 
and distortion. That is why Gun Iron 
castings are produced without defects 
and have the physical properties which 
assure consistent machineability to even 
the closest specified tolerances. 


Ce 


G CORPORATION 


SOUTH BOSTON 27. MASS. 


Export Agents: International Rwy. Supply Co, 
30 Church Street, New York 7, N. Y. 
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sion, and in 1917 master mechanic, 
Casper division. Between 1919 and 1923, 
he was road foreman of engines on the 


Gerald P. Trachta 


Arizona Eastern (now part of the 
Southern Pacific) at Phoenix, Ariz. He 
subsequently returned to the Burlington 
хаз enginehouse foreman at Wymore, Neb., 
‘and was later transferred to Kansas City, 
Mo., as general foreman. After serving 
as master mechanic successively at 
Omaha, .Neb., Galesburg, Ill, and St. 
Joseph, Mo., from 1925 to 1937, Mr. 
Trachta became district superintendent 


of motive power of the Chicago, Rock 
Island & Pacific at Kansas City, with 
jurisdiction over the Chicago, Rock 
Island, Cedar Rapids, Des Moines, West- 
ern, and a portion of the Missouri- 
Kansas divisions. He was appointed 
superintendent of motive power in 1939, 
assistant chief operating officer, with 
jurisdiction over the mechanical depart- 
ment, in 1940, and general superinten- 
dent of motive power in July, 1942. 


Car Department 


А. V. NYSTROM, assistant to the general 
superintendent of motive power, Chicago, 
Rock Island & Pacific, has been ap- 
pointed superintendent of the car de- 
partment, with headquarters as before at 
Chicago. A photograph and biographical 
sketch of Mr. Nystrom appeared in the 
September issue in connection with his 
appointment as assistant to the general 
superintendent of motive power. 


Diesel 


Willam A. LANGLANDs, whose retire- 
ment as superintendent of Diesel and 
motor car equipment, Chicago & North 
Western, at Chicago, was reported in 
the October issue, was born on August 
22, 1884, in Chicago. He studied draft- 
ing and advanced arithmetic at the 
Y. M. C. A. night school, and in July, 


For Long Efficient Service, SPECIFY 


JOHNSION 


BLOWERS 


LOW PRESSURE, DIRECT CONNECTED 


Simple, efficient, cómpact, dependable. 


BURNERS 


OIL and GAS. "REVERSE BLAST" 
Mixes ALL the fuel with ALL the air. 


RIVET FORGES 


Economical Vacuum Qil Burner; no oil 
valve to clog. Approved and listed as 
Standard by U.L. 


FURNACES 


Forging, Flue Welding, Spring, Plate 
and Car Type, also FIRE LIGHTERS, 


TIRE HEATERS, etc. 


BEETS 
JS Ф? е тух 


(“<THE x 
HNSTON) MANUFACTURING CO. 
r LINE Z4/ 2825 EAST HENNEPIN AVE. 
SA DADIE~ MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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1899, entered North Western service asa 
rivet heater in the boiler shop. After 
cempleting his apprenticeship in 199, 
he became a machinist for the North 
Western, and later a machinist in the 
employ of the Illinois Central, Woods 
Automobile Company, the Buda Com. 
pany, Harvey, Ill, and the Gates Iron 
Works. In 1907 he Tejoined the North 
Western as a machinist, becoming assis. 
ant enginehouse foreman at Chicago in 
1920. He was transferred to North Fond 
du Lac, Wis., in 1922, as division fore. 
man, Northern Wisconsin division, and 
from 1923 to 1925, was assistant master 
mechanic at North Fond du Lac, He sub 
sequently returned to Chicago as general 
foreman; in 1926 was appointed master 
mechanic, Chicago Terminal division, and 
in March, 1944, superintendent of Dies! 
and motor car equipment, 

J. ORVILLE Fraker, whose appointment 
as electrical engineer and Diesel super 
visor of the Texas & Pacific at Dallas 
Tex., was reported in the October issu 
was born at Orbisonia, Pa, on January 
14, 1899. He attended high school in his 
home town, and Bucknell Academy, Lew- 
isburg, Pa., and in 1920 obtained a de 
gree in electrical engineering from Buck. 
nell University. He began his career in 
1917 as an instrumentman with the East 
Broad Top Railroad & Coal Co. at Or- 
bisonia, and from 1920 to 1922, served a 
a draftsman with the Pennsylvania at 


J. Orville Fraker 


Pitcairn, Pa. He subsequently vm 
employed by the Pennsylvania s 
department as highway imperii 
engineer. In January, 1923, he (ер 
T. & P. as an electrician at · pmi 
Tex., being appointed pr ^i 
man at that point in April pen 
Fraker was transferred to Dallas aer 
as electrical engineer in the dei p 
superintendent's office, and be _ е 
eral electrical and shop engine 

in July, 1946. 


Shop ond 

Enginehous? 

- ated 

James А. СОЕЕМАХ has been о i 

to the position of foreman И n 
shop of the Southern a! i 


Tenn. 


BALANCERS 


THE WINE RAILWAY APPLIANCE COMPANY...TOLEDO 9, OHIO 


THE TRUSLOCK 
"SLIP-OFF" BRAKE HEAD 


The brake head is the most vulnerable 
part of a brake beam. Truslock is the first 
freight car brake beam provided with an 
easily removable head, so that it is no long- 
er necessary to remove the entire beam 
from a car due to badly worn or burnt-up 
brake heads. 


Note how the Truslock brake head is se- 
cured by a simple self-locking spring key. 


so that the head may be slipped off and on 
almost as easily and quickly as a brake shoe. 
This key assembly is characterized by a very 
slight shock absorbing action, not enough 
to affect the rigidity of the head, but suf- 


Reclamation plants report that worn brake dy 
heads account for approximately 55% of the ficient to dampen both the lateral thrusts 


brake beams reclaimed each year. Until now, of the wheel flanges and vertical shocks 


a single worn head required the dismantling due to worn brake hangers. Excessive 


and rebuilding of a brake beam and its sub- 
sequent retesting before being returned to 
service. À worn Truslock Brake Head may be reduced in the Truslock Brake Beam. 
changed right at the repair point—almost as 
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You сап get ready quicker 


with CINCINNATI FILMATIC 
HYDRAULIC UNIVERSALS 


Variety of railroad shop 
parts, one to five per 101, 
assigned to CINCINNATI 
FILMATIC 14” Hydraulic 
Universol Grinder. 


Tomorrow, or any time when you decide to re-examine 
your shop costs, make a simple pie chart of your pre- 


Time 
SET-UP | TO GRIND 
TIME x 

PIECES 


cision grinding operations, like this: 

You may be surprised to find that set-up time usually 
exceeds the grinding time for small quantities; per- 
haps 60% or more of the total. Then make another pie 
chart of the same operation, based upon CINCINNATI 
FILMATIC Hydraulic Universals. You'll find that it will TIME 


Above and below: Illustrating the use of the interne! 

T-UP 
SECUS ORO grinding heod ond chuck. In this particular instance, ex- 
ternal ond internal diameters are absolutely concentric 
both are ground without removing the part from the chuck. 


look something like this: dl VM 
The saving in set-up time can be attributed to these 
exclusive Cincinnati features: 


(1) FILMATIC Grinding Wheel Spindle Bearings—require no 
adjustment for any quality of finish or stock removal. 


Hinged Internal Grinding Head—swing it down and tighten 
one bolt; that's all. 


З Speed Ranger Headstock Drive—instantaneous finger-tip 


selection of infinite number of speeds. 


Standard Headstock Spindle Nose—receives standard lathe 
chucks; no special adapters. 


Other ways in which CINCINNATI 12", 14" and 18" Hydraulic 
Universal Grinding Machines can reduce costs in your shop 
are outlined in two attractive catalogs. They're yours for the 
asking: 12" machine, G-486-5; 14" and 18" machines, G-474-3. 


CINCINNATI 9, OHIO, U. S. A. 


CENTER TYPE GRINDING MACHINES ө CENTERLESS LAPPING MACHINES е CENTERLESS GRINDING MACHINES 
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Cost of Modernizing 
Locomotives Repaid in 3 Y ears 


C. & N. W. 4-8-4's go 400,000 miles between Class 3’s— 
Availability is 90 per cent, repairs 20 cents per mile 


rai Ge X MENS a WEE oe GO p У 05 ER 
The completely modernized Class H-1 locomotives (top) have an average availability 
of 89.2 per cent and a maintenance cost of 19.8 cents per mile—The use of a 
transit for laying out the frame and running gear has been a major factor in obtaining 
an average of over 96,000 miles between Lidgerwooding of tires on the 4003 (below) 
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Г HE Chicago & North Western began in 1946 to 
modernize a group of heavy 4-8-4 combination freight 
and passenger locomotives* and to improve the re- 
pair practices employed during the shopping of the 
4-8-4’s and other modern classes of power, principally 
by the. use of a transit for layout. The result has been 
locomotives that go 400,000 miles between Class 3 re- 
pairs, and neither receive nor require Class 5's be- 
tween the Class 3's. The availability of the 4-8-4's 
averages about 90 per cent, and the cumulative main- 
tenance cost of the 23 modernized to date has aver- 
aged 19.8 cents per mile. The saving in maintenance 
cost alone has repaid the cost of modernization in 
less than three years. Over and above the saving in 
maintenance, the railroad obtained a substantial in- 
crease in capacity and availability, and a marked re- 
duction in fuel consumption. 

The second class of locomotive to which important 
design and shopping procedure changes were made 
was the Class E-4 heavy 4-6-4 passenger locomotives. 
Six of the nine in the group received new welded boil- 


© For a description of the modernization, вес Railway Mechanical Engineer, 
June, 1946, page 295. 
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TABLE I—CYLINDER AND VALVE BUSHING WEAR— 
CLASS H-1 LOCOMOTIVES 


Cylinder Bushings, In. Valve Bushing, In. 
————— m 

Locomotive Annual Right Left Right Left 
3004 2nd 27.079 27.036 14.177 14.135 
21.040 27.014 14.185 14.144 
3032 2nd 7.020 27.052 14.130 14.008 
27.023 27.076 14.131 14.017 
3009 Ist 27.082 27.053 14.016 14.016 
3005 lst 7.032 27.022 14.015 14.025 
3013* lst 26.985 27.000 14.001 13.997 
27.026 27.046 14.016 14.05 


* Worst found-—bushings pitted, evidence of overtreated water. 


ers, all were converted to oil burners, and a proce- 
dure was instituted for laying out the frame and run- 
ning gear with a transit. Individual locomotives in 
this group have averaged over 96,000 miles between 
Lidgerwooding of tires. 

The 4-8-4’s were part of a group of 35 Class H 
locomotives built by Baldwin in 1929. As modern- 
ized, they are designated Class H-1, and carry 275 lb. 
boiler pressure, have a total weight on drivers of 
288,000 1Ь., develop 84,200 lb. tractive force, in- 
cluding booster, have 76-in. drivers and cylinders 27 
in. by 32 in. The E-4 Class was built by Alco in 1938 
with 84-in. drivers. 300 lb. boiler pressure, 55,000 
lb. tractive force, 216,000 lb. on drivers, and cylin- 
ders 25 in. by 29 in. 

Among the principal changes made during mod- 
ernization of the H’s were new cast-steel beds, en- 
largement and streamlining of steam and exhaust 
ports, roller bearings on all axles, light-weight re- 
ciprocating parts, larger boiler tubes, flues and super- 
heater units, the application of two new Thermic 
syphons in the firebox and two in the combustion 
chamber, an all-welded firebox and tuyere-type grates. 
The beneficial effect of the modernization plus care- 
ful maintenance, including the use of a transit for 
precision laying out of the frame, shoes and wedges, 
guides and rods, and for aligning engine and trailer 
trucks, has resulted in some outstanding records of 
wear, typical of which is the following data on loco- 
motive 3004, which has completed over 300,000 miles 
of service and has undergone its third annual in- 
spection: 

1. The valve and cylinder bushings were in ex- 
cellent condition. It was not necessary to bore 
either the valve or cylinder bushings during the 
three years of service. The cylinders still used 
27-in. diameter packing. Evidence to date is that 


Details of the rubber snubber arrangement used in 
the front spring rigging hanger on Class E-4 4-6-4's 


Rubber in metallic adhesion 
Каа А 


these bushings will go the entire term of service 
of the 3004. 

2. The same shoes and wedges were still on the 
3004 that were placed there in April, 1946, when 
the locomotive was modernized. These shoes and 
wedges have made 300,000 miles. By using over- 
size floating plates at the No. 2 and No. 3 drivers 
the shoes and wedges give evidence of going the 
full term of service. 

3. The crank pins at the Nos. 2, 3 and 4 wheels 
are three years old and have run 300,000 miles. 
Süfficient stock remains on them to bring them 
into quarter and run for at least another year. The 

* crank pins are put in 1/16 in. oversize, and are al- 
lowed to wear to 14 in. undersize. А good grade 
of regular 0.4 per cent carbon steel is used in the 
crank pins. The tentative mileage for renewal due 
to fatigue limits is 350,000. However it is expect- 
ed that all pins will last to the 400,000 mile term- 
of-service limit. 

4. Locomotive 3004 was equipped with bronze- 
lined steel valve guides. These guides were in good 
condition and are suitable for another year of 
service. The main multiple-bearing guides have a 
total penetration, or bearing height, of 434 in. 
on each side for lateral stability. The crossheads 
are made of cast manganese-vanadium steel with 
a tensile strength of 90,000 to 100,000 lb. per 
sq. in. 

5. The Hulson tuyere-type grates will need 
very little attention for at least another year. А 
few tuyere elements only have been replaced on 
some locomotives. 

From the examination of the machinery, the rail- 
road considered that it was becoming more clearly 
evident that the limiting condition for a “term of serv- 
ice" for the 3004 would be the tube-and-flue-removal 
period. The machinery held up well enough to last as 
long as the tubes and flues. If a tube and flue time 
extension appears advisable, the machinery might 
well last a full five years or 450,000 miles. 


General Wear Data 


None of the lip-type cylinder packing has required 
replacement on the 23 H-1’s cogverted to date, includ- 
ing the 3004 which has made 300,000 miles, the 
maximum for any of the modernized locomotives. 
The wear on the 3004 packing was 5/32 in. on the 
right side and 3/16 in. on the left side; 7/16 in. is 
allowed. А few segments only have been replaced in 
some of the locomotives. To date no Н-1°в have re- 
quired 2714-in. packing, the next step size. The pis- 
ton-rod and valve-rod packing is renewed annually 
as a matter of course. No trouble has been experi- 
enced with blow-by. 

No valve or cylinder bushings have required re- 
boring, even on the 3004 after three years and 300,- 
000 miles of service. On the 3004, the cylinder bush- 
ings had opened up about 1/32 in. and the valve 
bushings about 3/16 in. The latter were not out-of- 
round sufficient to cause any difficulty. Other tpical 
examples of cylinder and valve bushing wear on H-1’s 
at different annuals are shown in Table I. 

The crossheads and guides on both the H-1’s and 
the E-4's generally go from one annual to another be- 
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The guide bars on the Н-1° have a total 
penetration of 434 in. for lateral stability 


fore requiring any attention. Thus, re-babbitting of 
the guides is required only at 120,000 or more miles. 
on the E-4’s and at about 90,000 miles on the H-1’s. 
When crossheads require re-babbitting, the job is. 
done in a mandrel which casts the crosshead babbitt 
lining directly to a fit of .006 to .010 in. in the guide. 
No machining is required. Dowels are used to posi- 
tion the crosshead accurately. The re-babbitting can: 
be done during the quarterly when the locomotive is. 
to be out of service 24 to 30 hours. 

To date the only crank pin that has required re-- 
newal on the 23 H-1’s is the left front pin on the 3004.. 
At the third annual inspection of the 3004, sufficient 
stock remained on the crank pins to bring them into 
quarter to run at least another year. А quartering 
circle is inscribed on the wheel hubs when the crank 
pins are first turned or ground, and the circle is used 
as a guide for future turning operations. Rod bush- 
ings are renewed at annual inspections, and to date 
no H-1’s have been tied up for bushing troubles. 

The floating plates on the No. 1 and No. 4 drivers 
of the 3004 did not require any attention after 300,- 
000 miles. There was about 1/32 in. wear on the 
the Nos. 2 and 3 floating plates. These were replaced 
with 14 in. oversize plates so that the original shoes. 
and wedges could be used again. No work was re- 
quired on any of the shoes and wedges; all were used 
again without any attention. The maximum rise of the- 
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wedges was about 1% in. None stuck in service at 
any time. 

The link-block slots on the H-l's are of flame- 
hardened S.A.E. 1045 steel, which has eliminated all 
troubes with this part. No link-block bodies have 
yet required renewal. There was less than 1/64 in. 
wear on the slot of the 3004 after two years of service. 
The link trunnions are force-feed oil lubricated and 
showed no signs of wear after three years. 

The Baker valve gears on eight of the E-4’s are 
equipped with needle bearings. The 4009 has had ex- 
perimental Pilliod floating bushings that have been 
in service about 250,000 miles without showing wear. 

A number of test runs were made with the 4-8-4’s 
in both passenger and freight service to determine 
the fuel consumption. On one test the 3005 handled 
4.207 tons between Chicago and Clinton, Iowa, a run 
of 130 miles, with 29,290 lb. of coal, or a fuel con- 
sumption of 53.6 lb. per 1,000 gross ton-miles. The 
coal used had a heat value of 11,086 B.t.u. per lb. 
With lighter trains varying from 2,100 to 2,760 tons, 
the fuel consumption ranged from 66.4 to 74.8 lb. 
per 1,000 gross ton-miles. The time required to make 
this run varied from 2 hr. 55 min. to 3 hr. 42 min. 
In passenger service, the 3005 handled 16 cars (1,230 
tons) from Chicago to Omaha with 19 scheduled 


stops on 68,950 Ib. of coal. This was at the rate of 
8.8 lb. per passenger car mile for the 488-mile run. 

Comparative tests between original Class H loco- 
motive No. 3001 and rebuilt Class H-1 No. 3004 
shows an increase in pounds of water evaporated per 
pound of coal of 25\% per cent. The probable boiler 
efficiency increased from 56 to 62 per cent. Coal con- 
sumption per 1,000 gross ton-miles decreased by one- 
fourth from 102.4 to 76.3 Ib. per 1,000 gross ton- 
miles. Details of the comparison are shown in 
Table II. 

Several changes made in the boiler and the front 
end contributed to the increase in efficiency. The 29 
2-in. tubes were replaced by 214-in. tubes. The 315- 
in. flues were replaced by 4-in. flues. An annular 
ported nozzle was applied, and the smoke-box table 
plate was raised 22 in. so that the area under the 
table plate was 162 per cent of the net gas area 
through the tubes and flues. Stacks with a 27-in. top 
diameter and a 201%-in. choke were substituted for 
those with a 24-in. top diameter and a 19-in. choke. 
These changes have made it possible to move more 
gas with less effort. 

Three minor changes were made to the H-I's to 
simplify maintenance. To prevent cinder cutting in 
the top three rows of flues, 2-in. lengths of 3-in. tub- 


The use of a transit for laying out the frame and running gear has been a major factor in 
obtaining an average of over 96,000 miles between Lidgerwooding of tires on the 4003 
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TABLE !I—COMPARISON OF OPERATING 
EFFICIENCIES BETWEEN ORIGINAL AND 
MODERNIZED CLASS H 4-8-4's 

Class H Class H-1 


3001 3004 
Evaporation, lb. water per lb. соаЇ............. 6.31 7.91 
Probable boiler efficiency, per cent............. 56 62 
Average flue-gas temperature, deg......-....... 410 410 
Average superheat temperature, deg... . . . Rie Veg 630 660 
Coal, fb. per 1,000 @.4лт....................... 102.4 16.3 


TABLE III—LIDGERWOOD INTERVALS, EXCLUDING 
FLAT SPOTS, WHERE REASON WAS UNKNOWN, AND 
THE INTERVAL BETWEEN THE FINAL LIDGERWOOD- 
ING AND REPLACEMENT BY NEW TIRES 

Class Miles 


Individual Locomotives: 
BOOS ied o Ben кый аз rependere I eere ema Spee See 5 115,000 
4003. 5.2. Ribes T rae euer ee kon ook ae КАКИЕ Ee die Ri Я 96,581 


ing were welded in front of the return bend of the 
superheater units. This was tried out experimentally 
on the 3010, and proved quite successful. It is ex- 
pected to give the flues a life of five years. Syphon 
necks are opened at each annual inspection period 
by cutting, and then rewelded. The opening up and 
rewelding relieves the thermal stresses that have been 
built up within the syphon, and eliminates the tend- 
ency for the syphon to pull away from the throat. 
The third change that has improved availability 
and reduced maintenance is the use of silico-man- 
ganese coil springs at the front of the front drivers 
and the rear of the rear trailer wheels in the spring 
equalizing system on the H-I's. On the E-4's, natural 
rubber snubbers are used at these locations. In both 
cases, the substitute was for A.A.R. Class G springs. 
Before the application of the silico-manganese springs 
and the rubber snubbers, the equalizer springs lasted 
about 30 days and required six hours to change. Both 
the silico-manganese springs and the rubber snubbers 
last from 18 to 24 months. The silico-manganese 
springs on the H-1’s have a travel of 315 in. with a 
normal deflection of 134 in., and therefore have a 
margin of 134 in. before going solid. The snubbers 
on the E-4's are of 40-durometer natural rubber. 


Results of Transit Layout 

The transit method employed in laying out the 
Írame, shoes and wedges, guides and rods, and for 
aligning the engine and trailer trucks has improved 
the mileage between Lidgerwooding on the H-l's as 
shown in Table III. Mileages are also given for the 
E-4’s, although data before the transit method was 
employed is not available. 

As can be noted from the table, the mileage aver- 
age between Lidgerwooding on the original H class 
was 25,991. On two of the H’s, the 3012 and the 3017, 
the transit method was also employed and this mile- 
age was raised to 34,144, an increase of one-third. 
On the H-1’s, where both the transit was used and 
the modernization given, this mileage was increased 
to 52,203, or a little more than double the mileage on 
the locomotives as originally built and laid out by 
conventional methods. Individual H-1’s have attained 
mileages as high as 115,000 while individual E-4’s 


have attained as high as 96,581 miles. It is expected 
that the average mileage for the Class H-1 engines 
will increase beyond 52,203 as a number of recently 
shopped H-1 engines are still rolling up mileage to 
their first Lidgerwood and hence could not enter the 
picture as to average miles. 

The following steps are involved in using a transit 
for checking the alignment of locomotive frames, get- 
ting a square line and the required thickness of the 
main shoes, and a proof line for alignment of the 
guides. The total job requires about two hours :— 


1.—The locomotive frame is levelled. This is 
done with a precise hand level laid on the finished 
surface on the top of each frame pedestal open- 
ing. Jacks are used at the outer ends of the pilot 
beam and just behind the rear drivers to adjust 
the frame. The cradle of the locomotive is allow- 
ed to hang free. 

2.—Plumb bobs are dropped from the center of 
the engine truck center pin, from the center of the 
trailer radius bar pin hole, from the center of the 
drawbar pin hole, and over the center of the chaf- 
ing iron. The transit is placed in the pit, and the 
alignment of the plumb bobs checked. If these 
points do not lie in the same line, the drawbar pin 
hole and the engine truck center pin govern. If 
realignment is necessary, the trailer truck radius 
bar fulcrum is altered to align it with the engine 
truck pin and the drawbar pin. The center line of 
the buffer is then checked for alignment with the 
center line between the engine truck and trailer 
truck. A mark is put on the rear end of the ex- 
tension frame in any convenient location so that 
measurements can be taken from the locomotive 
center line to the trailer rocker seats. 

3.—One piece of 2-in. pipe about 14 ft. long is 
securely clamped against the shoe face of the 
front jaws, and a second against the wedge face 
of the back jaws. Both pipes should extend at 
least 7 ft. beyond the outer side of the frame on 
one side and should be adjusted to be perfectly 
level. They are whitened in the vicinity of the 
center line of the frame and at their outer ends 
for marking. The center line of the frame pre- 
viously established by the plumb bob lines and 
the line of sight of the transit is then transferred 
to both the front and rear pipes. Tramming out- 
wards from the center marks establishes a line ex- 
terior to the locomotive that is parallel to the 
center of the frame. If there are any frame cast- 
ings to obstruct the view, a plumb bob is dropped 
from the centers on both pieces of pipe. In trans- 
ferring the center line to the outside of the loco- 
motive, the tram is set for a distance exactly 
equal to one-half of the cylinder center-to-center 
distance. In this way, the new line also serves to 
align the cylinders and guides later in the proce- 
dure by establishing the center line for these 
members. 

4.—With the transit in the pit and centered on 
the center line of the locomotive a series of read- 
ings is made with a machinist’s scale in a combi- 
nation square held on the inner surface of the 
pedestal openings. This series of readings will de- 
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termine just how far on either side of the center 
line of the locomotive the pedestal inner edges are 
located and how thick the inner cars of the frame 
shoes must be. In the case of roller-bearing power 
these lateral measurements are most critical. 
5.—The transit is removed from the pit and 
leveled alongside the frame about three inches 
back of the main jaw. It is adjusted so that the 
line of sight will track on the line parallel to the 
frame center line as located on the two pieces of 
pipe. When these two marks are picked up, the 
transit is turned 90 deg. and a line drawn over 
the main jaw which establishes a permanent 
square line on this side of the frame. This line is 
scribed by dropping an 18-in. scale down the jaw 
so that the transit vertical crosshair will track up 
and down the front edge of the scale. When this 
is done, the line is scribed; then, without moving 
the instrument, the same procedure is followed to 
locate the square line on the opposite side of the 
frame. To check the square line on the instrument, 
the transit is turned back 90 degrees, and the line 
of sight should fall on the original line on the pipe. 
Before the instrument is changed, it is again 
turned back 90 degrees to the main jaw, and 
depth micrometer readings are taken to get the 
thickness of the main shoes. The readings are 
taken by a depth micrometer on which a line 
turned on the thimble is adjusted to coincide with 
the vertical crosshair in the transit. 
To lay out proof center lines on the guide ledges 


for aligning multiple wear guides, the following pro- 
cedure is employed: 


1.—A center is placed in the front end of the 
cylinder bore, and the center of the bore in the 
front end determined. The blue print dimension 
from the center line of the frame to the center 
line of the cylinder has previously been scribed 
on the pipes extending beyond the írame. The 
transit is placed back of the main jaw so that it 
will pick up the mark on the front pipe and the 
cylinder center. The transit is leveled to pick up 
the horizontal centerline of the cylinder. 

2.— When these marks are in the line of sight, 
a scale reading is taken on the stuffing box hole 
to ascertain if the cylinders are in line and paral- 
lel to the frame. If the cylinders are not in line 
with the frame, a line is drawn up the front and 
back on the guide ledge, which is prick-punch 
marked for a permanent guide center. This line is 
used to determine the correction necessary when 
reboring the cylinders. The instrument is brought 
back to the center line of the cylinders, and а 
scale is dropped from the guide ledge. Readings 
are taken from the instrument on four points on 
the guide ledge, from which the thickness of the 
guide liner to be used is determined. 

3.—The layout job is completed by laying of 
the cylinder striking distance, or main-rod length, 
to determine the center of the main box. Other 
rod lengths are determined by tramming front and 
back from the front face of the main jaw. 


- 
L 


th a micrometer 


The transit permits the thickness of the shoes and wedges to be determined accurately wi 
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Inspection pit, depressed floor between pits, elevated work 
platforms and overhead ventilators in Taylor Yard Diesel shop 


Changing Over 


From Steam to Diesel Power 


Tue change from steam to Diesel-electric motive 
power, now taking place throughout the country, is 
having a far-reaching effect on maintenance facilities. 
The two types of power are substantially different 
insofar as inspection and maintenance requirements 
are concerned, and it is necessary that extensive 
changes in facilities be made. Some of the existing 
steam locomotive facilities will be abandoned; others 
will be remodeled; some new installations are 
required. 

During the last ten years the trend in motive power 


* Abstract of paper presented at the June 27 to 30 semi-annual 
meeting of the A. S. M. E., Railroad Division, San Francisco, Calif. 

f Superintendent of motive power, Southern Pacific, Sacramento, 
Calif. 


An appraisal of the effect on shop facilities 
and the requirements for efficient maintenance 


By F. E. Russell] 


on railroads in the United States has been increas- 
ingly toward Diesel to replace steam. 

On the Southern Pacific, the first Diesel-electric 
power was used in 1936. Including those now on 
order, the Southern Pacific System will have a total 
of 407 Diesel-electric locomotives (969,850 hp.) in 
service by June, 1950. At the same time there will 
still be an estimated 1,600 steam locomotives in 
service. For the United States as a whole, the latest 
Interstate Commerce Commission report shows that 
38,073 steam locomotives were operated during the 
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fiscal year ending June 30, 1948. During the same 
fiscal year there were in service a total of 9,803 
locomotives other than steam, of which a large 
majority were Diesels. 

From this it can be seen that, while the number of 
Diesel-electric locomotives is steadily increasing, 
steam locomotives still greatly outnumber the Diesels 
and will for the next few years. It is, therefore, 
necessary for the railroads to have maintenance 
facilities for both types of power. 


Types of Facilities Required 


In some cases, as for instance when the Diesels are 
switchers and road switchers, the same repair facil- 
ities can be used for steam and Diesel, although 
some additions and modifications are necessary to 
make them suitable for Diesel maintenance. Existing 
roundhouses and inspection pits are satisfactory, but 
some special tools for working on Diesel engines 
and electrical equipment are required. Fueling, 
engine-cooling-water and sanding facilities must be 
installed. For heavy repairs, existing shops where 
pits and necessary lifting equipment are available 
can be used. 

For Diesel-electric road locomotives, new or com- 
pletely remodeled facilities are required for routine 
maintenance and running repairs. It is imperative 
that these facilities be so located and constructed 
that a minimum of time will be required for mainte- 
nance. The initial cost of Diesel-electric power is 
considerably higher than that of steam, and to offset 
this higher first cost modern facilities which will 
make possible maximum availability and efficient 
utilization must be provided. Existing steam loco- 
motive facilities are not suitable. Heavy repairs to 
these locomotives can be handled in existing steam 
repair shops. However, it is necessary that work 
platforms and benches be installed, and in many 
cases some rearrangement of the shop is desirable. 
At intermediate points and turn-around or поп- 
maintenance terminals, no extensive changes in 
facilities are necessary. Requirements at interme- 
diate points are dependent on the length of run, and 
where necessary, fueling, cooling-water and sanding 
facilities are installed. In addition, at non-mainte- 


Drop pit inside of shop, showing drop- 
pit tables and locomotive body supports 
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nance terminals, facilities must be provided for 
making inspections required by the Interstate Com. 
merce Commission and for making minor repairs, 

The shape of most roundhouses, with all tracks 
converging at the turntable, is such that the required 
space for efficient inspection and servicing is not 
available. Multiple-unit Diesel locomotives are so 
long that if they are taken into a roundhouse over 
the turntable they will either extend onto the turntable 
or it will be necessary to separate the units, with 
consequent loss of time and availability. The multiple 
unit Diesel locomotive cannot be turned on the 
normal turntable due to its length. As an example of 
the difference between the two types of power, a four- 
unit Diesel freight locomotive is 201 ft. 61 in. long, 
while the largest steam locomotive on the Southern 
Pacific has a total length, including tender, of 125 
ft. 5 in. 

It has been determined from experience that the 
most suitable type of building for Diesel locomotive 
maintenance is one which is generally rectangular in 
shape, with tracks running through it if possible, and 
having track pits and proper working space around 
the locomotive. The latter includes a depressed floor 
level between the pit rails to facilitate truck work and 
inspection of brake equipment, and an elevated plat- 
form at locomotive floor level. Pits must be of 
sufficient depth, well drained and well lighted. 

Other basic requirements for the Diesel locomo- 
tive maintenance shop include cranes for lifting 
material out through the roof of the locomotive 
facilities for removing wheels and traction motors 
or trucks, and supply lines for fuel, lubricating oil 
and cooling water. Included as part of the shop ot 
located in the immediate vicinity should be a small 
machine shop, electric repair room, air brake and 
piping room, filter cleaning room, lubricating 
testing and reclamation facilities and storage, fue 
oil storage, sanding and cooling water facilities, a 
machine for washing locomotive exteriors and bat 
tery charging equipment. Some of these xe 
such as the machine shop, electric shop and air br ‘ 
and piping room, are already in existence at locations 
where steam locomotives have been aper 
Others must be provided when the Diesel yes 
nance shop is established. Another important 'а 3 
in efficient maintenance of Diesel ssi 
proper stores facilities at a convenient ber HE 
respect to the service areas. This is ays 
order that worn parts can be removed а ы 
rebuilt parts applied to the locomotive whve 
with a minimum of delay. 


New Diesel Shop at Los Angeles the Souter 


The first completely-equipped shop Крн wi 
Pacific lines for maintenance 0 sr Los Agi 
locomotives was built at Taylor Yard i рз 
Calif. Taylor Yard has for DE 
maintenance terminal for steam y O are ben 
the present timè both types 0 Ps е аша abar 
handled. Present plans call for abi 
donment of the roundhouse and tur 


ple which * 
Š jntenance- 
required for steam locomotive mainte 
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At Taylor Yard a new building, 351 ft. long by 
140 ft. wide, was built. This building contains six 
maintenance tracks, each having an inspection pit 
215 ft. long. The pits slope slightly toward the center 
for drainage. The floor level between pits is 38 in. 
below the top of rail. Elevated platforms at loco- 
motive floor level are provided between all tracks 
and between the tracks and longitudinal walls of the 
building. Also, since the tracks do not run through 
the building, the elevated platform level is con- 
tinuous at the stub end of the tracks. At the same 
level, space is provided for the stores department, a 
machine shop equipped for handling small parts and 
a filter cleaning room. At the depressed floor level, 
there is a parts storage space and oil reclamation 
room. Ample electric lighting is provided inside the 
pits and under the elevated platform. This permits 
of easy inspection of under side of locomotive from 
within the pits and of running gear from outside the 
pits. 
Two of the maintenance tracks are served by a 
drop pit, which is used for changing trucks. The 
drop pit extends to a track outside the shop leading 
to the machine shop, where truck repairs are made. 
Three two-ton overhead traveling cranes are installed 
to facilitate removal of parts from the locomotives. 
Above each track is a ventilator running the full 
length for removal of exhaust gases. 

Inside the shop, piping for removal of used lubri- 
cating oil and for the addition of lubricating oil and 
engine cooling water is installed. Outlets for these 
pipes, as well as for steam and air lines, are pro- 
vided at convenient locations. 

Pumping facilities for lubricating oil and cooling 
water are installed in the oil reclamation room. Also 
included in this room, in addition to the oil reclaim- 
ing equipment, are storage tanks for used and re- 
claimed lubricating oil and for cooling water. 
Underground tanks for new and used lubricating 
oil are installed near the Diesel shop. 

Among the additional equipment to be provided 
is a Diesel engine-load tester. This is a device for 
applying an artificial load to the Diesel engine and 
main generator following repairs, and permits test- 
ing under full load conditions before leaving the 
shop. 
On the main inbound track to the Diesel shop, 
known as the service track, there are an automatic 
two-brush washing unit, sanding facilities, fuel oil 
and cooling water outlets and an inspection pit. 
Sanding is done from two overhead tanks having 
four flexible outlets so that all sand boxes on one 
unit of the locomotive can be filled at the same time. 
Fuel oil outlets are so spaced that all units of the 
locomotive can be fueled at once. Fuel oil and 
cooling water storage tanks and pumping facilities 
are located in the vicinity of the service track. Dis- 
tilled water for engine cooling is obtained at the 
present time by collecting the condensate from the 
heater used for heating steam locomotive fuel oil. 

A modern, well equipped control laboratory has 
been established at Taylor Yard, its primary func- 
tion being to check lubricating oil and cooling water 


Drop pit outside of shop, with truck release 


track and machine shop in background 


for any conditions which might lead to crankcase 
explosions or serious damage to equipment. 

Samples of lubricating oil and cooling water are 
taken from each engine in a locomotive as soon as 
the locomotive arrives at the service track. Analyses 
are made prior to dispatching the locomotive on its 
next trip, and thus any deficient condition in lubri- 
cating oil or cooling water can be remedied before 
it has a chance to cause damage to equipment. 

This type of laboratory control also permits ex- 
tension of draining periods on lubricating oil, the oil 
being drained on the basis of laboratory tests instead 
of arbitrarily on a mileage basis as would otherwise 
be necessary. When it has been determined from 
laboratory analysis that the lubricating oil should 
be changed, it is drained from the crankcase with 
suction pumps to the underground storage tank. It 
is then put through the reclamation plant in 90-gal. 
lots and returned to storage. The reclamation process 
is followed closely and acceptance or rejection of the 
reclaimed oil is based on laboratory analysis. 

The control laboratory is housed in a newly con- 
structed one story building about 44 ft. long by 24 
ft. wide, and is equipped with modern working 
facilities, including steel work benches and fume 
hoods. Equipment includes Zeitfuch kinematic vis- 
cosimeters for rapid determination of oil viscosity 
and an Applied Research grating-type emission spec- 
tograph for analysis of used lubricating oil samples 
to determine, in a rapid manner, the possible con- 
taminants such as metals in the lubricating oil 
which may lead to equipment failures. 

At present there are assigned and working out of 
Los Angeles terminal 40 four-unit 6,000-hp. Diesel 
freight locomotives, five three-unit 6,000-hp. Diesel 
passenger locomotives, four 1,500-hp. branch-line 
Diesel locomotives and 42 Diesel switchers. In the 
near future five additional 6,000-hp. freight and one 
6,000-hp. passenger locomotives will be added to 
this service. All maintenance work on the road locoo- 
motives is handled progressively on a mileage basis. 

The passenger locomotives operate in a pool, 
making one round trip between Los Angeles and 
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Tucumcari, N. M., and two round trips between Los 
Angeles and San Francisco every five days. During 
this five-day period a locomotive is brought to 
Taylor Yard. three times, two of which are for very 
short. periods when the only work performed is 
washing, fueling, sanding, check of lubricating oil 
and cooling water and visual inspection at the 
service track. The third time is for a period of 
approximately ten hours, during which, in addition 
to the items mentioned above, the locomotive is 
taken into the Diesel shop for required mileage 
maintenance. 

Of the 40 freight locomotives, eight operate on the 
San Joaquin Division between Los Angeles and 
Bakersfield, Calif, six operate on the Coast Divi- 
sion between Los Angeles and Watsonville Junction, 
Calif, and 26 operate east out of Los Angeles to 
San Antonio, Tex., or intermediate points. These 
locomotives are taken into the Diesel shop approxi- 
mately every 2,500 miles for mileage maintenance 
work. Between the shoppings they are taken to the 
service track for servicing and visual inspection. 
For example, locomotives operating on the San 
Joaquin Division are given a heavy turn in the 
Diesel shop only after eight round trips and those 
on the Coast Division after five or six round-trips. 

In addition to the mileage maintenance, wheels on 
all locomotives are checked every 15 days for rim 
thickness, flange wear and tread wear. When a wheel 
reaches the limit of wear and requires renewal or 
turning, the complete truck is placed on the drop 
table, removed and a replacement truck applied. 
The removed truck is then taken to the machine 
shop, where a ten-ton overhead crane is available to 
facilitate replacement of wheels and traction motors. 

A modern 50-in. car-wheel lathe is being installed, 
in a new building conveniently located adjacent to 
the Diesel shop, for turning Diesel locomotive wheels. 
A Magnaflux inspection unit for wheels and axles 
will be provided in this building. | 

The machine shop at Taylor Yard is equipped 
to make repairs to some of the parts removed, such 
as cylinder heads and liners, pistons and wrist pin 
bushings and the electric shop repairs relays and re- 
conditions brush holders, voltage regulators, load 
regulators, etc. Other parts, including injectors, 
traction motors and main generators, are returned to 
the manufacturer for repair. 

Work on the Diesel maintenance facilities at Taylor 
Yard was started in April 1947 and is complete 
with the exception of some minor items. The total 
cost of the entire facility is $1,123,460, including 
the laboratory which cost $14,637. 

No special facilities have been provided for these 
locomotives at terminals away from Los Angeles, 
except for fueling and in some cases for sanding. 
At these terminals only emergency maintenance work 
is performed. Fuel is added, lubricating oil and 
cooling water levels are checked and the locomotive 
is given a visual inspection. 


Proposed Facilities at Ogden and Roseville 


Present plans call for a total of 27 four-unit 6,000- 
hp. Diesel freight locomotives to be placed in service 
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this year to operate between Ogden, Utah, ‘and 
Sparks, Nev. Also, 22 freight locomotives have been 
ordered for operation between Roseville, Calif., and 
Eugene, Ore. Maintenance facilities will be installed 
at Ogden and Roseville. 

At Ogden two 215 ft. outside inspection pits, with 
fuel and cooling water outlets, are available. Future 
plans call for a Diesel maintenance shop which con- 
sists of a part of the present steam locomotive 
erecting and machine shop, with a building extension 
added to give the required length. Inside the shop 
will be three 215-ft. inspection pits and three serv- 
icing platforms. Also included in the future plans are 
complete lubricating oil facilities. 

At Roseville, present steam locomotive facilities 
include two roundhouses with turntables, one for 
large locomotives and the other for small locomo- 
tives. Because of space limitations a portion of the 
small roundhouse will be removed and a Diesel 
maintenance shop, with inspection pits and other 
features similar to those in the Taylor Yard shop, 
will be built. When first built, this shop will have 
only three maintenance tracks, but at a future date 
when the roundhouse is abandoned the shop will be 
extended to include additional maintenance tracks. A 
stores department building will be erected adjacent 
to the shop and necessary fuel oil, lubricating oil and 
coolant water storage and piping will be installed. 
Plans provide for two outside inspection pits with 
fuel and cooling water outlets and sanding facilities 
and with washers adjacent to them. 


General Shop Facilities at Sacramento 


On the Southern Pacific lines, heavy repairs to 
Diesel engines and parts are handled in the general 
shops at Sacramento and Los Angeles. In these 
shops a portion of the steam locomotive erecting 
shop has been designated as the Diesel repair area 
and special facilities to expedite the repair work have 
been provided. 

At Sacramento these special facilities include the 
following: 

1. Portable scaffolding, mounted on casters. ? 
proper height for working on engines when they art 
on the floor. 

2. Special piston racks, 
hold eight pistons each. 

3. Wooden benches, the top 
with linoleum to prevent ane to ра 
ing on various sub-assemblies. ; 

И Universal positioners, equipped rene 
to accommodate all types of cylinder hea ‚4 І 
can be revolved and held in any position 0 
various operations. 

5. Large cleaning tan 
from heads, connecting rods, 
for aluminum pistons and other parts. nient e 

6. Portable wooden т sets > 
trance to doorways of the locomotives. lin 

7. A 10.000. gal. storage tank for саи £ 
water and pump for delivery of the wa 
locomotive. ой, providing 

8. Booster pump 


mounted on casters, which 


s of which are covered 
rts, for work 


of carbon 


al 
k for remov «mall us 


etc., and 


for lubricating 


forced circulation of the oil throughout the entire 
lubricating system. 

9. Exhaust pipe on the test run pit for removal 
of gases from the shop. 

10. Water rheostat for testing the output of gen- 
erators and engines. 

The only time a road locomotive is brought into 
the shop is when heavy repairs to an engine, such as 
replacement of an engine frame or crankshaft, are 
necessary. Only the unit having the engine to be 
repaired is shopped, the engine is removed and a 
replacement engine is installed. The removed engine 
is then completely disassembled and overhauled. 

Reconditioning of Diesel switcher parts, such as 
cylinder. head assemblies, cylinder liners, pistons 
and connecting rod assemblies, is also done at Sacra- 
mento general shops. When a locomotive is shopped 
at a division roundhouse the worn parts are removed 
and sent to Sacramento and overhauled parts already 
on hand are installed. The worn parts are recondi- 
tioned at Sacramento and then placed in stores stock 
for shipment where next required. Switchers are 
shopped at Sacramento when it is necessary to change 
the engine or make other repairs requiring heavy 
lifting equipment. 

A change that will probably take place in a few 
years in Southern Pacific shops is in the amount of 
manufacturing. Various parts for steam locomotives, 
including forgings and brass and iron castings, are 
made at the general shops. Many of these parts are 
carried in stock in semi-finished form and finished as 
necessary when applied to the locomotive. Parts for 
Diesel engines, on the other hand, are precision 
made by the engine builder and interchangeable so 
they can be immediately applied to any engine of a 
given type. Because of the special machine tools and 
other equipment that would be required it is unlikely 
that railroads will manufacture Diesel parts in any 
volume. This will have an unpredictable effect on 


Service track at Taylor 
yard, showing inspec- 
tion pit, sand tanks 
outlets, washer апа 
fuel and cooling-water 
outlets 
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personnel as well as machinery requirements at the 
shops. 


Facilities at Outlying Points 

As additional Diesel locomotives are placed in 
service and steam locomotives are retired, extensive 
changes in requirements for maintenance facilities at 
outlying points will take place. Studies have been 
made which indicate that at some points present 
steam facilities, including roundhouse and turntable, 
can be abandoned completely. At all points, heavy 
fuel and water facilities now required for steam 
locomotives will be abandoned. At many of these 
terminals turntables will be retained for turning 
Diesel switchers, road switchers and single-unit road 
locomotives. Diesel fueling, cooling water and sand- 
ing facilities will be installed. Other changes at 
these locations will include in some cases abandon- 
ment of such facilities as machine shop, boiler shop 


and power plant. 


Conclusion 

In summarizing the foregoing discussion of motive 
power maintenance facility requirements, it is evident 
that extensive changes must be made in the next 
few years as the railroads change from steam to 
Diesel locomotives. A considerable expenditure of 
money is involved in providing these facilities, but 
they will pay for themselves in a short time by 
making possible efficient servicing and greater avail- 
ability of the power. Quality of workmanship and 
morale of maintenance personnel is improved by the 
establishment of modern facilities where shops and 
locomotives can be kept clean and orderly. The re- 
quired facilities are in all cases a joint undertaking 
of the operating, mechanical, engineering and stores 
departments, and close. cooperation between these 
departments is necessary in planning the size and 
type of facilities to be provided at various locations. 


1 


> — 


* 


723 


RAILWAY MECHANICAL ENGINEER, DECEMBER, 1949 


724 


D. L. & W. 


Passenger 
Cars 


Above: Porter's section 

in one of the six 

double-bedroom, ten- 

roomette cars shown 
at right 
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Nme sleeping cars, each with six double bedrooms 
and ten roomettes, and fifteen 62-passenger coaches 
have been delivered by the American Car and Foun- 
dry Company to the Delaware, Lackawanna and 
Western. The coaches are used between New York 
and Buffalo while the sleeping cars operate between 
New York and Binghamton, Elmira, Buffalo and 
Chicago. 

In keeping with the Lackawanna’s standard color 
scheme, the cars are gray with a band of maroon 
through the window panels. A yellow stripe sepa- 
rates the two principal colors, with another stripe 
four inches from the bottom of the sides. 

The framing design is for lightweight streamline 
trains with basic materials of low-alloy high-tensile 
steel. The cars are 85 ft. long over coupler pulling 
faces, 10 ft. wide, 13 ft. 6 in. from rail to the top 
of the roof, while truck centers are 59 ft. 6 in. apart. 

The underframes are built around 31.3-lb. Z-26 
section center sills, with side sills of 8.2-1Ь. Z-7 sec- 
tions extending from end sill to end sill. The bottom 
cover plate extends from the rear of the draft lugs 
to three feet beyond the bolsters which are built-up 
14-іп. web low-alloy high-tensile steel. Felt seals 
between the body and truck center plates keep out 
dirt. Built-up welded crossbearers and ?4 5-in. pressed 
channel floor beams comprise the remainder of the 
major underframe members. 

Electricity is provided by an axle-driven gen- 
erator with Spicer drive. Genemotors of 25 kw. 
capacity have been furnished by Safety Car Heating 
& Lighting Company, with a 15 hp. motor on the 
a.c. end for standby service. With the predominance 
of fluorescent lighting a General Electric 2.2 kv.-amp. 
booster inverter has been installed to provide three- 
phase 115 a.c. volt power. Kathanode type Gould 
batteries are part of the electrical equipment, eight 
double cell monobloc trays per car. 


One of the 62-passen- 
ger coaches 


Luminator lighting fixtures are used in the sleep- 
ing cars and in passageways and vestibules of the 
coaches. Adams and Westlake baggage rack fix- 
tures and Safety center ceiling fixtures light the 
main section in the latter while other incidental fix- 
tures are of Pyle-National and Electric Service 
Manufacturing design. 

Westinghouse high speed passenger braking equip- 
ment has been installed, with provision for the later 
use of electro-pneumatic straight air control. A. A. R. 
tight-lock passenger type couplers, arranged for 
double rotary operation, are used in conjunction 
with Waugh Twin-Cushion draft gears. Trucks are 
four-wheeled, with single drop type equalizers and 
Hyatt roller bearings. 

Insulmat, 18-іп. thick, forms the basis for insula- 
tion. Ultralite is then applied throughout, the out- 
side sections receiving three inches, the car ends 
two inches, and other insulated surfaces such as 
water tanks, pipes and air ducts receiving one inch. 

The provision for smoking throughout all cars has 
required a careful calculation of air-conditioning 
and heating needs. Vapor thermostatically controlled 
heating and Safety electro-mechanical air-condition- 
ing of eight tons capacity provide all-weather control. 
About 25 per cent fresh air is circulated, the balance 
being re-circulated. Provision has been made for 
further comfort by the installation of activated 
carbon filters in coaches and for further application 
in sleepers should the need arise. 

The coach interiors represent deluxe rail travel 
without too great a sacrifice of revenue space. The 
seats, a double rotary reclining type manufactured 
by Heywood-Wakefield, are the latest in coach com- 
fort; from spring-filled backs to individual rubber 
covered foot rests they have been engineered for 
comfort. 

The coaches have running ice water and the inte- 
riors are decorated for eye comfort as well as eye 
appeal The lavatory in the women's lounge has a 
mirror as do the two vanity tables set one on each 
side of the entrance way with a double lounge seat 
completing the facilities. Men have ample space, 
too, with two double lounge seats in addition to the 
usual facilities. 

The nine sleeping cars have been named after 
rivers and mountains contiguous to the Lackawanna. 
The ten roomettes and six double bedrooms have 


One of the trucks un- 
der the roomette-bed- 
room car 


been designed according to postwar practice, the 
latter having beds which in alternate accommoda- 
tions are either longitudinal or across the car. 
Separate accommodations are provided for the por- 
ter. Bedrooms may be sold to form bedroom suites, 
as there are folding partitions between each pair of 
rooms, providing the equivalent of a drawing room 
when the demand arises. 

Bedrooms and roomettes are equipped with mod- 
ern sleeping car conveniences, individual control of 
heating and cooling and complete toilet facilities 
with those in the bedrooms completely enclosed in a 
separate annex. The toilet facilities in the bedroom 
are toward the passageway which enables the instal- 
lation of 3 ft. 6 in. windows. The longitudinal beds 
have the additional advantage in that both uppers 
and lowers can be made up by the porter before 
starting his run. A folding chair, which can be 


stored under the lower bed at night, is also pro- 
vided. Electro-mechanical water coolers are pro- 
vided in each sleeper with running ice water avail- 
able in each roomette and bedroom. 
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Electro-Motive Switchers 


> 
Tu Electro-Motive Division, General Motors Cor- 
poration, on October 25, announced three new Diesel 
switching locomotives. At an open house for rail- 
way officers C. R. Osborn, vice president of General 
Motors and general manager of Electro-Motive, 
called attention to many of the new features built 
into these locomotives as well as the increased 
service life between major overhauls. For instance, 
he cited increases in service life from 40.000 to 
600,000 miles in piston rings, 50,000 to 1,000,000 
miles in pistons, 100,000 to 1,000,000 miles in main 
and connecting rod bearings, as compared with the 
first G. M. Diesel engines. 

Similarly, he pointed to reductions in the num- 
ber of anti-friction bearings from 40 to 16 (12 of 
which are sealed and require lubrication only every 
5 years); entire elimination of 34 belts formerly 
requiring constant adjustment and renewal; replace- 
ment of six flexible couplings by four requiring no 
lubrication. 

Typical of development work resulting in in- 
creased capacity, Mr. Osborn cited the new Electro- 
Motive silicone-insulated traction motors, said to 
give 25 per cent increase in locomotive tonnage 
rating, 23 per cent more dynamic braking effort and 
greatly reduced frequency of armature removal for 
dipping and baking. He mentioned the new injector 
for burning lower grade fuel and, in connection with 
the need for still further improvement said, “We 
are spending more time and money on engine 
development today than at any time in the history of 
the company. The only change we make, having 
reached a million-mile goal, is to set our sights for 
two million and start all over again." 
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The new switching locomotive models include a 
1,200-hp. yard switcher, an 800-hp. yard switcher 
and a 1,500-hp. road switcher, transfer, or general 
purpose locomotive. 

The 1,200-hp. model, superseding the 1,000-hp. 
model produced since 1938 and delivered at the same 
price, will be in production before the end of 1949. 

The new 800-hp. switchers, designed to do the 
work of 1,000-hp. units at considerably lower cost, 
are planned for delivery in the late 1950 summer. 

The 1,500-hp. road switcher and transfer loco- 
motive is now in production, along with the E8 
passenger, Е-7 freight and FP-7A heavy-duty pas- 
senger units. 

The new 1,200-hp. 125-ton switcher is powered 
by the С. M. 567-series 12-cylinder Diesel engine 
which has a surplus of horsepower not used in 
previous switcher models. With the use of the new 
silicone-insulated traction motors and the new gen- 
erator developed by Electro-Motive, and with a new 
and higher capacity cooling system, it now is pos 
sible to utilize more of the latent horsepower. The 
engine develops sufficient power to give the switcher 
a full 1,200 hp. for traction with all auxiliaries in 
operation. 

This locomotive, which is 44 ft. 5 in. long over 
couplers, has а 22-ft. truck center spacing, 8-ft. truck 
wheelbase and can negotiate a 100-deg. minimum 
radius curve, carries 600 gal. of fuel oil, 223 gal. of 
cooling water, 165 gal. of lubricating oil and 28 in. 
ft. of sand. At 25 per cent adhesion, it develops 
approximately 62,000 lb. tractive force at starting, 
25.000 Ib. at 15 m.p.h., 10,000 Ib. at 30 m.p.h. and 
5,000 Ib. at 50 m.p.h. 


New E-M type GP-7 
1,500-hp. Diesel road 


switcher 


Im г ы: 


The increased horsepower rating gives greater 
potential work capacity. Not only is the locomotive 
capable of moving a given tonnage at higher speed in 
yard service, but it is adaptable to heavy humping, 
transfer service, local freight and other of the more 
rugged and difficult jobs of heavy switching. 

Like other G. M. Diesel switchers, the 1,200-hp. 
model retains the important advantages of high 
visibility in all directions, low center of gravity, 
quiet cab, clean exhaust and easy accessibility of 
parts which may be readily interchanged with those 
of other types of G. M. locomotives. 

The new 800-hp. 115-ton switcher will be powered 
by the С. M. 567-series 8-cylinder Diesel engine. 
Delivering ample power to provide a full 800 hp. for 
traction with all auxiliaries in operation and 
equipped with the new silicone-insulated, longer- 
lived Electro-Motive traction motors and new gen- 
erator, this locomotive is designed to do the work 
heretofore assigned to Diesel locomotives in the 
1,000-hp. class. The locomotive, incorporating all 
basic advantages of the 1,200-hp. switcher just de- 
scribed, will be delivered at a new low base price for 
switchers capable of its performance. 

The new GP-7 generalpurpose 1,500-hp. road 
switcher is designed especially for use in the Dieseli- 
zation of secondary line freight and passenger 
service. This locomotive can switch a yard, go out 
on either the branch or mainline and haul freight 
or passenger trains. Its gear ratio options cover 
a range of requirements from hump switching to 
90-mile-an-hour passenger service. 

The locomotive is based on the F-7, road-freight 
locomotive unit, with a special body permitting high 
visibility for switching. The prime mover is the 
С. M. 567-series 16-cylinder Diesel engine used in 
the F-7. Generator, traction motors. cooling fan 
units, traction motor blowers and all other major 
components are interchangeable with F-7 road power. 
All accessories are a.c. motor driven, eliininating 


V.belts and drive shafts. 
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Speed-tractive-force curve of GP-7 
1,500-hp. Diesel road switcher 


Among outstanding developments in the GP-7 are 
a new and simplified electric control system designed 
to provide instant response to throttle for ease and 
speed in switching. А starting tractive effort up to 
62,000 lb. at 25 per cent adhesion is under control 
of the operator. Transition is fully automatic. 

Cab location and design is such that the locomo- 
tive can be operated in either direction with single 
control The cab is equipped with individual tem- 
perature control for both engineer and fireman for 
winter operation and forced air ventilation for 
summer comfort. 

If passenger service falls within the locomotive's 
assignment, it is equipped with a 2,500-Ib. capacity 
steam generator and carries 800 gal. of heating water. 

The two four-wheel irucks employ the Electro- 
Motive developed outside swing-hanger suspension 
which gives exceptional stability at high speed and 
on curves. 

Maximum accessibility for servicing and high 
interchangeability of parts have been provided to 
make the locomotive especially suited for use in 
isolated districts and in pools with other G. M. 
locomotives. 


(Continued on page 730) 


Electro-Motive 1,200-hp. heavy-duty yard-switching locomotive 
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Locomotive Test Plant 
For British Railways 


Interior of the testing plant building looking to- 
wards the control room—tThe locomotive rollers 
are shown on either side of the lifting table 


rp 

I HE new locomotive testing station which has been 
built at Rugby was formally opened by the Minister of 
Transport on October 22, 1948. The completion of 
this project, which owes its inception chiefly to the 
persistent advocacy of the late Sir Nigel Gresley, chief 
mechanical engineer of the former London & North 
Eastern Railway, marks an important event in the 
history of the British railways, being the first of its 
kind to be constructed. 

Originally, the scheme was inaugurated by the 
London & North Eastern and the London, Midland & 
Scottish under the direction of Sir Nigel Gresley and 
Sir William Stanier in his capacity as chief mechan- 
ical engineer of the latter railway, the design being 
entrusted to R. C. Bond of the L.M.S., who was 
appointed the first superintending engineer. When 
Mr. Bond assumed the position of chief officer, loco- 
motive construction and maintenance, of the Railway 
Executive, British Railways, the plant was placed 
under the superintendence of D. R. Carling, formerly 
test engineer, L. & N. E., who is responsible to R. A. 
Riddles, chief mechanical and electrical engineer of 
British Railways. The Great Western Railway built 
a locomotive testing plant at the Swindon Works in 
1905, which has proved of value. This plant, how- 
ever, is of moderate capacity and, due to refinements 
now available, the Rugby Station marks a con- 
siderable advance in the wider application of this 
method of testing locomotives. 

In working out the design of this new test plant, 
due attention has been given to the other notable 
testing plants established at Purdue University, at 


* Member, Institution of Locomotive Engineers. 
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Altoona, Pa., on the Pennsylvania, and the modern 
plant built by the French Railways at Vitry-sur-Seine, 
Paris. Work on the Rugby Testing Station was orig- 
inally commenced in 1937, but was discontinued in 
1940, remaining in abeyance until 1944 when steps 
were taken to revive the project, which resulted in its 
completion last October. 

The testing station stands on a site of about 734 
acres and is adjacent to the Rugby locomotive ter- 
minal and repair shops. It consists of two main 
buildings, with rail and road approaches. The larger 
building comprises the test house, the adjacent prep- 
aration shed, the coal bunker annex, and the fore- 
man’s office and messroom. The two former are over 
the boiler room for the heating installation. The 
smaller building houses the administrative offices and 
the chemical laboratory. This latter building, though 
near the main building, is sufficiently separated to 
be free of noise and vibration. 


The Testing Plant 


The testing plant, itself, is in the main test house, 
which is 171 ft. long by 66 ft. 6 in. wide, and con- 
sists of seven pairs of rollers which support the loco- 
motive and up to five of which may be driven by the 
coupled wheels of the engine. Each of these five pairs 
of rollers is coupled to a Froude hydraulic brake, or 
dynamometer, capable of absorbing up to a maxi- 
mum of 1,200 hp. The capacity of the plant is, 
however, rated at 4,500 hp., capable of being aug- 
mented to a maximum of 6,000 hp. Each roller unit 
has been designed to carry a load of 67,200 lb. The 
Froude brakes are arranged three on one side of the 
test bed and two on the other. 

The characteristics of the Froude dynamometer 
are such that for any one setting of the controls of 
the locomotive and the brakes the combination of the 
locomotive and the brake is stable for any minor 
change of power output, only a very small change 
in speed resulting. The fundamental design of the 
dynamometer is such that torque increases or de- 
creases as a function of the speed, thus providing 
the dynamometer with valuable self-governing prop- 
erties which assist in the maintenance of steady 
speed irrespective of any adjustment of the controls. 

The upper limit of power absorbed by the appa- 
ratus is governed by the permissible rise in tem- 
perature of the water circulating through the brakes. 
To keep the consumption of water within reasonable 
limits, this water is circulated through a cooler and 
again recirculated through the brakes. Within nor- 


mal climatic conditions the cooler will dissipate 
energy equivalent to a power of 44500 hp., the 
maximum flow being 30,000 Imperial gallons per 
hour and the inlet and outlet temperatures about 140 
deg. and 100 deg. F., respectively. 

À proportion of water is evaporated in the cooler 
and is made up by an additional supply. Before a 
locomotive can be placed on the test plant, the plant 
must be adjusted to suit the wheel spacing of the en- 
gine. To enable this to be accomplished, the roller 
units and the brakes can be traversed along the sole 
plates. Each unit is provided with a motor-driven 
pinion working on racks extending over the whole 
length of the sole plates. Once correctly set, the roller 
units are firmly secured in position by large holding- 
down bolts. The rollers are, in the first place, set to 
the nominal dimensions of the locomotive and are 
then checked and reset more accurately by means of 
a special device originally developed at the locomotive 
testing station of the French National Railwavs at 
Vitry. This arrangement may be used either with the 
engine wheels stationary, or revolving at a slow speed, 
and is capable of indicating errors in centering of 
about 0.01 in. 

The drawbar can be raised or lowered to suit the 
engine and the firing platform can also be adjusted 
to suit the locomotive foot plate. 

A large damping dash-pot is fitted between the 
drawbar and the dynamometer to prevent excessive 
vibration arising from resonance of the elastic system 
composed of the drawbar itself and the mass of the 
locomotive. : 

The locomotive is actually placed on the rollers by 
means of a special lifting table extending the whole 
length of the test bed. This is composed of two 
heavy beams placed just inside the rollers and sup- 
ported by jacks adjacent to each of the rollers. This 
table can be raised or lowered by a small amount so 
that, when in the “up” position, the locomotive is 
carried on the flanges of the tires only, while the 
actual treads are raised clear of the rollers. On the 
engine being correctly centered with the rollers, the 
table is lowered and the wheel treads then rest on 
their respective rollers. 

The locomotive must, of course, be accurately 
placed on the rollers, as any departure of the loco- 
motive axles from the verticals through the axle 
centers and those of the rollers induces a gravita- 
tional error in the recorded drawbar pull. For this 
reason the Amsler dynamometer is fitted with a 
mediating gear which automatically corrects this 


error. Further, it not only does this, but, at the same 


time, also records the error of position continuously 
and integrates the error in drawbar pull over the 
whole range of the test so that proper corrections 
can be made in recording the work done. 


Soundproof Control Room 


The main testing laboratory contains an internal 
two-story building of brick construction, the upper 
floor of which contains the control room where the 
majority of the recordings are made. This room is 
specially soundproof and has double doors and win- 
dows, since the noise level in the main building is 
likely to be considerable, more especially when high- 
power experiments are in progress. 


The control room contains the Amsler recording 


‘table registering the drawbar pulls, the arrangement 


being like that commonly found in dynamometer cars. 
Electrical transmission is used between the locomotive 
wheels and the moving paper passing over the drums. 

Other equipment includes a control desk, where the 
brakes and most of the other parts of the plant’s ma- 
chinery are controlled; the recording instruments for 
flue-gas temperatures, the temperatures of the inlet 
and exhaust steam, feedwater, etc.; the boiler, steam- 
chest and exhaust-steam pressures; the smokebox, fire- 
box and ashpan vacuums, and the instruments for 
continuous flue-gas analysis. 

The Amsler dynamometer is fitted below the con- 
trol room and comprises a hydraulic cylinder fitted 
with a piston through which the pull exerted by the - 
locomotive governs the pressure in the cylinder. The 
hydraulic pressure is shown on a gage calibrated to 
read directly in thousands of pounds pull and is also 
recorded by means of a small hydraulic cylinder and 
piston connected to a calibrated spring, and, finally, 
by a pen on the recording paper. 

The Froude dynamometers are used not only as 
brakes controlling the speed of the locomotive, but 
are also fitted with arms which transmit the torque 
load to a spring. The deflection of this spring is 


The recording table in the control room 


The control desk from which the Froude hydraulic 
dynamometers and other machinery are tested 
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brakes and torque recording 
Tae PORE firing table is at center rear 


equip 


i i ; to the control room where the 
ansmitted electrically 00 ] 
AERE torque transmitted by each driving wheel is 

f tractive force at each axle. 


indicated in terms o 
bach dynamometer can be controlled separately, or 


be adjusted at the same time by a master 
ou) This enables the load on all driving wheels 
to be changed together, or the individual loads on 
each driving wheel may be altered separately. 
Adjacent to the main test house is a coal bunker 
annex containing six bunkers each of 26,880 Ib. ca- 
pacitv. These are loaded from cars arriving on a 
nearby track unloading across a platform at car-floor 
height and nearly level with the top of the bunkers. 
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A traveling hoist conveys the coal to the firing plat. 
form. The firing platform supports a coal bunker 
and shoveling plate forming part of a recording 
weighing machine, so that the amount of coal sup- 
plied and fired may be accurately known. 

The water supplied to the locomotive is measured 
by means of a meter and by feeding from a cali. 
brated tank, itself replenished in quantities of 500 
Imperial gallons from two other calibrated tanks, 
Arrangements are provided to meter the amount of 
exhaust steam used by an exhaust-steam injector, or 
feedwater heater. 

The main building of the test house is supported 
by а welded-steel rigid frame. In design it is ш. 
usual, as it not only has to support an overhead 
traveling crane, but a continuous slot was also те 
quired at the crown for the emission of smoke into 
the smoke chamber, and the latter, which is a con 
crete structure, has to be carried at this point. The 
roof covering consists of glazing and protected metal 
te reduce the load on the main structure. 

The traction dynamometer is mounted on a heavy 
vertical steel joist which, in turn, is strongly braced 
to a large steel grillage, forming the base upon which 
the whole plant is mounted. This grillage contains 
about 60 long tons of steel girders and is embedded 
in a concrete block about 103 ft. long, from 17 to4l 
ft. wide and from 6 to 17 ft. thick, weighing about 
3,000 long tons. 

The preparation shed alongside the test house has 
two tracks and is equipped with a wheel-drop cape 
ble of handling the largest locomotive driving whed: 
should it be necessary to remove an axle for any re 
son. There is also a small workshop. 

The administration building, while near the tet 
house, is, as already stated, sufficiently far from the 
test building as to be clear of vibrations. It contains 
the chief offices and the chemical laboratory, also a 
drawing office where all test data can be worked ou! 
and all graphs prepared. Through the courtesy of the 
Executive, British Railways, the writer has had an op 
portunity to inspect this notable locomotive testing 
station and has been provided with the photographs 
and other particulars upon which this article is base 


Electro-Motive Switchers 


(Continued from page 727) | 

The range of services for which the овет 
is well adapted includes local freight, local passent A 
mixed trains, yard switching, helper service, ле 
service, and use in multiple with other ы 
other road power, hump switching, work trains 
excursion specials. ды 

The loaded weight of the GP-7 is about 2 
Ib. It is 55 ft. 11 in. long ov 
between truck centers, has a 
can negotiate a 150-ft. minim 
200 gal. of fuel oil, 800 ва " 
(optional), 200 gal. of lubricating v The ш 
cooling water and 18 cu. ft. of sanc. 
lated tractive efforts for various spe 
ratios are shown in the diagram. 


Railway Mechanical and Electrical Engineer 


Beginning with the January, 1950, issue, this paper will appear as the Railway Mechani- 
cal and Electrical Engineer. This is a recognition of two facts: (1) that since the end of 
1942 this publication has included an Electrical Section, and (2) that the number and im- 
portance of electrical installations in locomotives and passenger cars has been increasing 


steadily for some years. 

The Railway Mechanical Engineer, founded in 1832 as the American Railroad Journal, is 
the oldest trade paper in existence. Railway Electrical Engineer, founded in 1908, was 
published until 1943. At that time it was merged with Railway Mechanical Engineer, 
since when this paper has served the needs of the two departments. Now the names of 
the two papers will be combined on the masthead. 


From the standpoint of those of our readers whose interest is confined strictly to elec- 
trical installations and their maintenance, this recognition, no doubt, seems a tardy one 
indeed. However, when the Railway Electrical Engineer was combined with the Railway 
Mechanical Engineer in January, 1943, the United States had been involved in World 
War II a little more than a year. The merger was necessitated by paper shortage and 
various contingencies of the war. It was thought that the electrical paper might again 


be published when conditions became normal. 


Accordingly, circulation department representatives began putting the question to readers 
in 1946. Electrical men were almost unanimously in favor of having an all-electrical paper, 
but'serious opposition was presented by men in the mechanical departments. They said in 
substance, *We in the mechanical departments have great need for information on elec- 
trical subjects. We have become accustomed to finding it in Railway Mechanical Engineer, 
and we do not want to have to subscribe to two papers." 


In fact the interests of the two departments are now so closely merged that the several 
railroad associations which deal with maintenance and operation of Dieselelectric loco- 
motives, air-conditioned and electrically lighted passenger cars, completely new shop facili- 
ties, etc., have difficulty in knowing what subject to assign to what association and to what 


committee. 

This situation has its counterpart in the publishing of this magazine. Every piece of 
electrical equipment is of necessity partly mechanical, and it has also come to pass that a 
large part of mechanical equipment used by the railroads is in part electrical. Further- 
more, a considerable part of new information wanted by railroad men concerns electrical 


subjects. To conform with this situation, this paper will continue to deal with both elec- 
trical and mechanical subjects in the railroad field with acknowledgment to growing needs 


in the change of name. This change will be substantiated by an increase in the volume 
and scope of the electrical information published. 


As has been the case during the past, it will continue to deal with matters of joint inter- 
est to both mechanical and electrical supervisors, as well as with matters primarily of 


interest to mechanical supervisors. 
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EDITORIALS 


Brake Pipe 
Leakage Excessive 


In spite of considerable publicity and more or less 
intensive work on many railroads, brake-pipe and 
brake-cylinder leakage is still giving trouble in 
freight-train operation. Defective gaskets are the most 
common cause, but numerous other details need con- 
stant attention in order to effect necessary improve- 
ments. 

With the major objective of bringing brake-pipe 

‘leakage under control and holding it within desired 
reasonable limits, a new Note 5 was added to Inter- 
change Rule 60, Раг.1, requiring renewal of several 
important AB brake parts, regardless of condition, 
whenever the brakes receive periodic attention. These 
parts include the back-cover gasket, ball-check cover 
gasket, service-valve cover gasket and quick-service 
limiting-valve diaphragm. 

The new note, effective August 1, 1949, may be 
removed if experience over a three-year period shows 
that the desired results are obtained. It was placed 
in effect, as stated in the note, “in order to overcome 
difficulties experienced during cold weather on ac- 
count of excessive brake-pipe leakage in freight trains, 
many such parts now in service being made of synthet- 
ic rubber or being from 10 to 15 years old.” 

Air-brake manufacturers are making certain 
changes in the ball check and service portion back 
covers to eliminate warping. They also have devel- 
oped a reconditioning die for straightening warped 
AB-valve service-portion back covers. For identifica- 
tion purposes this device has been assigned Pc. No. 
539262. Further study also is being made to improve 
the gasket material. 

A recent check of a 146-car train on an eastern 
railroad is reported to have shown undesired brake 
applications caused by brake-pipe leakage which in- 
creased from 5 lb. standing to approximately 12 lb. 
running. On further investigation, eleven cars were 
found with brake-pipe tee clamps and flange bolts 
loose; 19 cars had loose, missing or broken pipe- 
flange bolts on branch-pipe cut-out cocks; also numer- 
ous cars had loose bracket bolts on the AB pipe brac- 
ket, reservior, etc. 

Conditions of this kind are responsible for exces- 
sive brake-pipe leakage, resulting in undesired brake 
application. In a recent circular letter, the A.A.R. 
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Mechanical Division requests that every effort be 
made by all railroads to see that brake equipment and 
piping on freight cars is inspected and maintained in 
accordance with the current A.A.R. Instruction Pam- 
phlets Nos. 2391, 2391-Sup. 1 and 5039-4, Sup. 1. 


Portable Sand Facilities 


One way to reduce the outlay required for the many 
Diesel shops required to handle the rapidly growing 
fleet of this type of power is to install portable sanding 
facilities in lieu of more expensive fixed sanding 
towers. The reduction will, of course, be merely a small 
percentage of the cost of a new facility, but it can 
amount to a fair portion of the cost of adapting an 
existing steam maintenance point to Diesel power 
where present sanding arrangements are located at a 
coal tripple some distance away or at some other point 
where it would not be convenient to sand Diesels. The 
installation of portable equipment is, at the same 
time, a manner of accomplishing a necessary objec- 
tive that offers some auxiliary advantages in addition 
to the saving in cost over the fixed facility. 

Two general methods of portable sanding have 
been adapted and considered satisfactory. One util- 
izes a power truck to which has been added a bin 
which holds about two tons of sand and is filled from 
an existing fixed sanding installation in the vicinity. 
Such an arrangement permits sanding the locomotive 
during fueling, or while work is being performed on 
it. The truck is free to go any place where a reasonably 
well paved surface is laid, including the interior of 
the shop. It can be used without difficulty to sand 
locomotives at passenger stations where servicing en 
route is given, or in freight yards where suitable paved 
surfaces are installed. The principal disadvantage of 
the truck is that its operation can be adversely 
affected, or even stopped completely, by ice or snow 
on the pavement, but this can be overcome by install- 
ing under-pavement heating or by clearing the road- 
way in other ways. 

А second method which has been tried is somewhat 
of a compromise between the fixed sanding facilitv 
and the rubber-tired, gasoline-engine driven shop 
truck adapted to carrying and dispensing sand. It 
comprises a tank for loading, carrying and dispensing 
sand mounted on a four-wheel car truck. Its principal 
use will probably be found where an existing fixed 


a TR 


sanding facility is located some distance from where 
the Diesels are to be sanded, and where mobility of 
the sand car within the Diesel area is not of great 
importance. The principal reason for its portability 
is to move sand to the Diesel area, where it would 
normally remain in one place, and the locomotives 
be brought alongside for sanding. It has the advant- 
ages over the non-rail sand car in that it utilizes exist- 
ing rails and can be used where no paving exists, and 
that it can easily be built to hold 10 or more tons of 
sand. 

While only time will tell where and to what extent 
the various types of portable sanding facilities will 
fit into the economic picture of railroading, there 
appear to be enough advantages in the idea to merit 
some thought. One advantage to making a trial in- 
stallation of portable sanding, while somewhat nega- 
tive in nature, is that the comparatively low cost 
would not represent much of a loss in the event that 
fixed sanding facilities were later installed. 


Trading Ideas 


No industry can long survive in isolation. А manu- 
facturer must remain in close contact with his field, 
he must know much about what his competitor is 
doing, he must constantly develop new ideas and he 
must exchange ideas on practice with his contem- 
poraries. This is particularly true of a new industry 
of which the railroads’ Diesel-electrical maintenance 
shops are an example. These shops are of necessity 
isolated from each other and the men who are 
responsible for their operation have little oppor- 
tunity to visit other shops. 

The need for exchange of ideas on practice was 
expressed by a member of the Electrical Section, 
Mechanical Division, A. A. R., speaking from the 
floor at the recent annual meeting. He said in sub- 
stance that no one shop can be expected to develop 
all the good practices it needs, and if it is going to 
be really efficient and keep its costs down, it must 
be able to borrow ideas from other shops doing the 
same work. 

A second member suggested that each shop oper- 
ator should write in to the Association headquarters 
reporting on what he is doing, so that his develop- 
ments might be reported to other members. It was 
generally agreed that such voluntary action could not 
be expected. One reason is that in many cases, the 
one who has found a good solution to a problem is 
not sure that the idea is new or, perhaps really good 
and he does not want to hear someone say, “Oh, we 
did that two years ago.” 

It was then suggested that a committee consist- 
ing of several members of the Section should visit 
the Diesel shops and report on their findings. This, 


if done thoroughly would take much time, probably 
much more than any shop operator could afford, 
and it did not receive the approval of the members 
present. 

After the meeting, one of the operators ap- 
proached the writer and said, “The Railway Me- 
chanical Engineer is the only medium we have for 
the exchange of such ideas.” We can scarcely con- 
cur with such an all-inclusive statement, but we can 
say that our pages are open for this purpose. 

Such material is obtained for publication in sev- 
eral ways. First, by direct contribution in which 
someone with sufficient initiative sends in a descrip- 
tion of some device or practice which he is pretty 
sure will be of interest to someone else. Such 
descriptions are usually accompanied by photo- 
graphs or rough sketches. Finished drawings are not 
required, since they must almost always be redrawn 
with proper weight of line and letter size to provide 
for reduction in printing. All such material ac- 
cepted is paid for. 

Articles on shop practice are also obtained by 
members of the Railway Mechanical Engineer staff 
who travel extensively. They talk with men in the 
shops, take pictures and write articles. They also 
select subjects for the shop men to write about. If 
you will send us a story on what you are doing, 
or if you will tell us that you or someone else has 
developed a short cut or means of doing a better 
job, we will put your suggestion on our list of things 
to do. Such an exchange of ideas is essential to the 
extended use of Dieselelectric locomotives and to 
the creation of better jobs in the shops. 


NEW BOOKS 


Tug STEAM Locomotive IN TraFFic. Ву E. A. 
Phillipson, A. M. I. C. E., A. M. I. Mech. E., 
M. I. Loco. E. Published by the Locomotive 
Publishing Company, Ltd., 88, Horseferry Road, 
Westminster, S W. 1, London, England. 252 
pages, 6 in. by 810 in., cloth bound. Price, 17/6. 
The original text of this book was written prior 
to World War II and was published initially in serial 
form in The Locomotive. The text for the book 
was set prior to the announcement of the British 
Railways regional titles now in effect, so references 
to the British railways remain in the terminology of 
the groupings of 1923. The national conditions of 
service for staff on the home railways quoted in 
detail in the original text have been omitted from 
the book which covers, in 12 chapters, steam loco- 
motive operation, departmental organization, engine 
terminal layout and equipment, water supplies and 
treatment, boiler washing, storekeeping, locomotive 
inspection and "maintenance, engine failures. etc. 
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SHOPS AND TERMINALS 


Single Layout 
Cleans, Stores, Filters 


All types of Diesel locomotive filters, air, fuel oil 
and lubricating oil, are cleaned and stored at a 
single location at the E. J. & E. Diesel shops at 
Joliet, Ill. The facilities at this point consist briefly 
of a cleaning vat; a monorail crane for dipping the 
parts into the cleaning vat and for transferring them; 
a long, heated metal cabinet, with an entrance on 
one end and exit doors along the sides near the other 
end, part of which is for drying and part for stor- 
ing; and a rack for assembling drum-type filters 


with renewable inserts. The different types of filters 
are cleaned, dried and stored in slightly different 
ways as described below. 

All filters are cleaned in a boiling solution of 
Oakite Penetrate for a period of about five hours. 
Cylinder-shaped insert-type oil filters, such as the 
Michiana filter, are allowed to dry after removal 
from the cleaning vat. The old insert and the center 
insert brace are scrapped. A new insert and a new 
spring are applied, and the filters are stored on pegs 
which are located in one of the lower portions of 
the steel drying and storage cabinet. 

Air filters are rinsed with a hose and plain water 
after removal from the cleaning vats. They are 
dipped in SAE 40 oil, placed on a special ball bear- 
ing holding rack which slides on a track in the 
heated portion of the cabinet, and dried by heat 
{тот steam coils within the cabinet. They are left 
in place on the rack for storage until ready to apply. 

All filters are lowered into and raised out of the 
cleaning vat in a square basket by a 1-ton electrically 
operated traveling crane supported from a 5-in. 
I-beam which extends from the cleaning vat to the 
drying and storage cabinet. Movement of the filters 
within the heating and storage cabinet is by three 
principal means. Small cylindrical filters and half- 
moon-shaped filters are hung on the special rack 
previously mentioned which has ball-bearing trolley 
wheels that ride on a monorail through the heating 
section of the cabinet on one side. Small rectangular- 
shaped filters, such as the Farr filters used on Electro- 
Motive switchers, are set on a pair of endless chains 
and moved through the same portion of the cabinet 
by a crank attached to a pair of chain pulley wheels 


Left: Small cylindrical filters are stored on pegs in the bottom of the metal cabinet— 
Center: Drum-type filters are rolled through the cabinet on four metal strips—Right: 
Rack for holding and moving small filters through the drying portion of the cabinet 
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at one end. The edges of the flat filters touch flanged 
sides of the cabinet at the two extremities of travel 
to prevent the filters falling off the chain and drop- 
ping to the floor if the doors are open. Large cylin- 
drical or drum-type, filters are rolled through the 
other side of the heating section on four lengths of 
strap iron 3% in. by 11% in. laid vertically in the 
bottom of the top half of one side of the cabinet. 
These are welded to 1-іп.-сиЬіс blocks set every 2 ft. 
along the bottom. 

Ап added aid to the transfer of filters from the 
cleaning vat to the cabinet is a table that extends 
between the two and slides back and forth across the 
two entrances to the cabinet. The table slides in two 
5-in. channel sections, which catch any oil that drips 
from the filters and keeps the floor clean. These 
channels also serve to catch the oil that has dripped 
into the cabinet. The floor of the heating portion 
slopes slightly to drain the oil into the channels, and 
the channels slope slightly back to the oil tank to 
return the oil to the sump. The table is made from 
31e-in. steel and has а 1-in.-square steel strip down 
the center of the bottom for reinforcement. It can be 
locked in place at any position of its travel by a 
cam-type lock operated by a handle. 

The cabinet is constructed from 14-in steel. It has 
five doors on the bottom of one side and two on 
the top; the other side has four doors on top and 
five on the bottom. All doors are 3 ft. square and 
mounted on hinges. For drying, the cabinet has a 
coil of 12 lengths of l-in. steam pipe on the top half 
which run within 6 in. of each end. Steam at 80.Ib. 
pressure is normally carried in the coils. 

The cabinet is vented on top for safety. It also 
has two openings 12 in. by 18 in. on the top which 
are covered only by sections of 4-in. steel to pro- 
vide instant relief for any accumulated pressure. As 
a final precaution there is a steam smothering valve 
controlled by a reach handle on a nearby post. Open- 
ing this floods the cabinet with live steam. 

At the end of the cabinet opposite the cleaning- 
vat end a rack has been installed by assembly cylin- 
drical insert-type filters. This rack is made from 
channels 14 in. by 2 in. by 12 in. welded together 
and bolted to the floor. The bottom horizontal 
channel is about 14 in. above the floor and the top 
315 ft. Six holes are cut out of the top section to 
permit the filter shells to drop through and to rest 
on six hard-wood blocks 6 in. in diameter and 1144 
in. high which rest on the bottom horizontal channel 


and support the filters. 


Bin for Bolts and Nuts 


A circular revolving bin for storing miscellaneous 
sizes of nuts and bolts has been built for the Diesel 
shop of the Louisville & Nashville at South Louis- 
ville, Ky. The bin offers quick access to any of its 
forty compartments and takes relatively little space. 
It is so constructed and balanced that no permanent 
mounting is required, and if a change in its location 
should be desired, it can be picked up with the crane. 


The circular bin stands about 6 ft. high, has an 
outside diameter about 30 in., and is made of 14-in, 
steel. There are five rows of compartments 1214 
in. deep. The front edges of all these compartments 
are made from }%-іп. by 2-in. strap iron bent to the 
circumference of the bin. The top and bottom of the 
bin is supported on ball bearings. 


Truing Up 
Worn Chuck Jaws 
By J. R. Phelps 


An accompanying illustration shows a good way of 
holding lathe chuck jaws in their proper position 
(that is with the pressure out, which is the position 
they are in when clamping a job) while grinding the 
inside face of the jaws. When chuck jaws get worn 
and need grinding, they may be set up against a 
notched ring, which is centered, and a small tool post 
grinder is used to clean them up. The chuck jaws are 
then taken out and grooved to restore full holding 
power. When cleaned and put back in the chuck, 


they should clamp down perfectly and bear full length | 


on any true piece of work. 
The notched ring shown is used with four-jaw 


chucks and is 415 in. outside diameter, by 14 in. 
thick, by 1 #6 in. wide, with four notches 1255, in. 
long by 15 in. wide, bevelled to fit over the points of 


RAILWAY MECHANICAL ENGINEER, DECEMBER, 1949 735 


Ring used while truing worn chuck jaws by grinding 


the chuck jaws which are thus exposed for contact 
with the grinding wheel. Pressure of the jaws against 
the ring takes up all slack in the adjusting screws. 
In the case of three-jaw chucks a smaller ring, 314 
in. outside diameter, % в in thick and 11% in. wide, 
with three equally-spaced slots 2 %» in. long by 94 
in. wide, is used. 


Gauge Checks 
Valve Stem Length 


А simple but useful gauge for checking the valve 
stem lengths on Diesel engines has been constructed 
Írom a dial indicator and a short length of steel 
tubing by shop personnel of the Louisville & Nash- 
ville at South Louisville, Ky. The steel tubing has a 
215-in. outside diameter and is ?46 in. thick. It has 
four slots 1 in. wide by 714 in. long to reduce the 
weight. 

One end of the tubing is machined out to the same 
taper as a Diesel engine valve seat. A cap with a 
5%-in. hole is welded to the other end of the tubing 
to serve as a guide to the valve stem and keep it con- 


Checking the length of a Diesel locomotive 
exhaust valve with the valve-length gauge 
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centric with the tubing. A dial indicator is mounted 
on a length of 3¢-in. rod, which is welded to the 
tubing. The indicator is centered over the 5%-іп. hole. 
When a valve is seated in the gauge with the stem 
through the guide hole, it is a matter of seconds to 
determine by indicator reading whether or not its 
length is within the required tolerance. 


Centering Work 
On a Boring Mill 
By J. R. Phelps 


An accompanying illustration shows a valuable gauge 
for locating work on a boring mill table. The dis- 
tance from the face of the rail to the center of the 
table must first be carefully determined. Then, in 
making the gauge, be sure to maintain this distance 
accurately. Drill two dowel holes 15 in. diameter 
near the outside through the top flange of the gauge. 
Place the gauge on the boring mill rail and space it 
right or left exactly in the center of the table. Drill 
two dowel holes about 95 in. deep into the rail and 
put the dowels in the gauge. 

When thus positioned, the gauge instantly drops 
into proper place and any job can be set up within 
0.01 in. without preliminary turning of the table. 
This is more accurate than using a surface gauge 
with a round base which fits in the hole in the center 
of the table. Also the method described can be used 
on any kind of work, solid or hollow. 

The gauge consists of a T-shape bracket, made of 
131 6-іп. steel, 10 in. wide across the top where а 
flange bears on the boring mill rail, the vertical mem- 
ber of the gauge being the same length as the rail is 
wide. Two outward projecting arms of the gauge sup- 
port brass center post bushings, knurled lock nuts 
and sleeves and the revolving center post holder 
which is 1%» in. in diameter by 18 in. long and 
has a 60 deg. angular point and a scriber, as illus- 
trated. All bearing parts are machine finished and 
the center post is accurately centered both ways over 
the boring mill table. 


Gauge for centering work on boring-mill table 


* 


=з 


Questions and Answers 


The question and answer department 
is included for the benefit of those 
who may desire assistance on problems 
involving matters pertaining to the 
operation or maintenance of air brakes, 
Diesel-electric locomotives, steam 
locomotive boilers or steam locomo- 
tive practice. Any inquiry should bear 
the name and address of the writer, 
whose identity will not be disclosed 
unless special permission is given to 
do so. Anonymous communications 
will not be considered. Inquiries ad- 
dressed to this publication will be 
referred to the source from which an 
authoritative answer can be secured. 


Steam Locomotive Practice 
By George M. Davies 


Overload in Testing Springs 


Q.—In testing locomotive driving springs after mak- 
ing necessary repairs, which consisted of two new 
leaves and spring band, what overload should be placed 


on the spring?—A. R. B. 

A.—The general practice after repairing semi-el- 
liptic driving springs is to test them for the work- 
ing load and 50 per cent overload. Starting with the 
spring fully released, pressure is applied to 50 per 
cent over working load and then released to work- 
ing load, height measured should not be over but 
may be 3g in. under the working height specified 
for the spring, the pressure is then fully released 
and the height measured. If difference between orig- 
inal free height and free height after test is not more 
than М» in. under specified height the spring is ac- 
ceptable. With the working load still applied, the 
loaded length should not vary more than 14 in. from 
that specified. 


Determining Number of 
Studs for Cylinder Head 


Q.—Our Pacific-type locomotives have twenty-four 
114 in. studs for securing the cylinder heads. Is this 
number of studs sufficient for a locomotive operating 
at 200 Ib. per sq. in. working pressure? —R.I.K. 


| A.—The total cross-sectional area of all the studs 
is determined from the formulae: 


0.7854 X D' X Px S 
T 

А = 0.7854 X D2 x PXS 

T 


A= 


where 


= Total cross-sectional area of all studs in sq. in. at 
root of thread or breakage groove. 


Boiler pressure, lb. per sq. in. _ 
Diameter of cylinder head joint, in. 


Factor of safety. "e 
== Ultimate tensile strength of material in studs, Jb. 


per sq. in. 
Assuming that 
Р = 200, D = 25. S = 8 and T = 60,000 
А = 0.7854 X 25: X 200 x 8 


60,000 
А — 2127 sq. іп. 
The number of studs required is determined from the 
formulae: 
N-—A 


UNI 


P 
D 
$ 
Т 


а 


М = number of studs 

A == Total cross-sectional area of all studs in sq. in. at 
root of thread or breakage groove. 

а == Cross-sectional area of one stud, sq. in. at root of 
thread or breakage groove. 


Assuming that 


a = 893 sq. in 
then 
21.27 
N = —— = 224 or 23 studs required. 


.893 
Under these conditions the 24 studs are sufficient 


for securing the cylinder head. 


Pattern Indicating Colors 

Q.—What are the designated colors for pattern 
equipment? Are all patterns painted in a uniform 
manner? —R.E.V. 

A.—The standard colors for wood patterns and 
core boxes as approved by the U. S. Department of 
Commerce, Bureau of Standards, are as follows: 

1— Surfaces to be left unfinished are to be painted 

black. 

2—Surfaces to be machined are to be painted red. 

3— Seats of and for loose pieces аге to be marked 

by red stripes on a yellow background. 

4— Core prints and seats for loose prints аге to be 

painted yellow. 

5—Stop-offs are to be indicated by diagonal black 

stripes on a yellow base. 

Some variations in shades of the above colors are 
permissible within reasonable limits. The colors may 
be obtained by mixing suitable inexpensive pigments 
with varnish or shellac to produce the type of coating 


desired. 


Steam Locomotive Boilers 
By George M. Davies 


Flexible Stays and Breakage 


Q.—How do the flexible staybolts used in the side 
sheets of a locomotive boiler reduce staybolt breakages? 


—F. R. Q. 
A.—The flexible staybolt reduces staybolt break- 
age as compared to the rigid staybolt by reducing the 
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bending stresses in the staybolt. The typical flexible 
staybolt with its ball and socket joint in the outer 
sheet reduces the bending stress at this location to 
practically zero, as long as the ball and socket joint 


remain free. The bending stress at the fire sheet is | 


theoretically reduced to half that of the rigid stay- 
bolt by doubling the effective length of the beam 


now acting as a simple cantilever with a load con- 


centrated at the wrapper sheet end. 


Stress on Brace Rods 


Q.—The A.S.M.E. Code allows a maximum stress of 
from 8,500 to 9,500 Ib. per sq. in. on unwelded round 
brace rods and 6,600 ib. per sq. in. on welded brace 
rods for locomotive boilers. Does this apply to all 
locomotive boilers?—V . М. P. 

A.—This applies only to locomotive boilers built 
in accordance with the A.S.M.E. Code and not 
operated under the jurisdiction of the Interstate 
Commerce Commission. The laws, rules and in- 
structions for inspection and testing of steam loco- 
motives and tenders and other than steam locomo- 
tives issued by the I. C. C. Bureau of Locomotive 
Inspection, provides that the maximum allowable 
stress per sq. in. of net cross-sectional area shall be 
7,500 lb. for staybolts and 9.000 lb. for round, 
rectangular, and gusset braces, with no provision for 
the use of a welded brace. 


Firebox Temperatures 


Q.—Please furnish information in connection with 
the temperatures obtained in the firebox of a modern 
coal burning locomotive.—E. H. V. 

A.—The temperatures in the firebox of a modern 
boiler equipped with combustion chamber and fire- 
brick arch will range from 2,000 to 2,500 deg. F. 

Stationary tests with a Niagara type locomotive 
indicated the following firebox temperatures: 


Firebox temperature 


Firing rate coal Under arch Over arch 


per,hr. (tons) (Deg. F.) (Deg. F.) 
4 2,210 1,880 
7 2,230 1,850 
10 2,930 2,310 
13 2,600 2.340 
16 ' 2,610 2.430 


Information For Alteration Reports 


Q.—When filing an alteration report covering a 
boiler patch for a locomotive boiler, what information 
should be shown on the sketch of the patch submitted 
with the report? —R. E. Е. 

A.—Rule 54 (b) of the laws, rules and instruc- 
tions for inspection and testing of steam locomotives 
and tenders and other than shown locomotives as 
prescribed by the I. C. C. Bureau of Locomotive 
Inspection, states as follows: 

Report of patches should be accompanied by a 
drawing or blueprint of the patch, showing its loca- 
tion in regard to the center line of boiler, giving 
all necessary dimensions, and showing the nature 
and location of defect. Patches previously applied 
should be reported the first time the boiler is 
stripped to permit an examination. 

Rule 54 (b) has been interpreted as follows: 

An accurate description of alterations should be 
made. Drawings of patches should show whether 
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the plate underneath patches was removed, the loca- 
tion and extent of cracks, pitting, corrosion, and 
grooving should be shown and dimensioned if the 
defective plate was not removed, the size of rivets and 
the size of rivet holes should be given, and the 
reports should state whether iron or steel rivets 
were used. If authentic records of tests of mate- 
rial used in making repairs are available the lowest 
tensile strength as shown by test should be given; 
otherwise 50,000 lb. for steel and 45,000 lb. for 
wrought iron will be allowed as provided by Rule 4. 
It is not necessary to report patches on surfaces 
supported by staybolts. 


Schedule 
24RL Air Brakes 


EMERGENCY PosiTION (CONTINUED) 

850-Q.—What action takes place at the control valve? 
A.—The emergency rate of brake pipe reduction 
causes the emergency piston and slide valve to move 
to the left. Quick action chamber pressure cannot re- 
duce through the vent port ¢ in the graduating valve 
and port v in the slide valve to the atmosphere at 
the same rate, building up a differential across the 
emergency piston. 

851-Q.—W hat happens then? A.—Spring 34 is 
compressed, allowing the graduating valve to move 
far enough to open port t1 in the slide valve which is 
connected to port 14 in the seat, allowing quick ac- 
tion chamber air to flow to the face of the vent valve 
piston 40, unseating the vent valve, permitting a large 
and direct passage from brake pipe passage 1 to at- 
mosphere. The rapid venting of brake pipe air causes 
an emergency rate of brake pipe reduction through- 
out the train. 

852-Q.—Is there any further movement of the emer- 
gency piston? A.—Yes. The emergency piston now 
moves to the extreme left, due to the rapid reduction 
of brake pipe pressure, moving the slide valve with 
the piston. . 

853-Q.—W hat changes are made in port connections 
with this movement? A.—Port tl is now out of reg- 
ister with seat port 74, but port 14 is now uncovered 
in the slide valve seat so that quick action chamber 
pressure remains connected to the vent valve piston. 

854-Q.—W hat other connections does the slide valve 
make at this time? A.—The spring side of high pres- 
sure valve 46 is connected to the exhaust port, Át, 
through passage 18 and cavity h3 in the slide valve. 
This vents air pressure from the spring side of the 
high pressure valve. 


855-Q.—What happens then? A.—Emergency res- 
ervoir air in passage 2, acting on the outer area of 
the face, unseats the high pressure valve, permitting 
the emergency reservoir air to flow through passage 
3h, 3a and 3 to the displacement reservoir. 

856-Q.—W hat controls the rate of flow to the 
displacement reservoir? A.—Choke 4 in passage 3h. 

857-Q.—What action has taken place in the service 
portion? А.— Тһе service piston and slide valve have 
moved to the extreme right, the graduating valve un- 
covering the service port n, through which auxiliary 
reservoir air flows into passage 3c, choke 3, passage 


Ja, and to the displacement reservoir passage 3, com- 
bining with the flow from the emergency reservoir. 

858-Q.—Is the safety valve connected in emergency 
position? A.—No, the safety valve passage 17 is 
blanked by the emergency slide valve. 

859-Q.—W hy is the rate of exhaust of quick action 
chamber air timed so that the vent valve will remain 
open a definite length of time? A.—First, to insure 
transmission of quick action and second, to insure 
closing of the exhaust so that the brake pipe pressure 
can be restored when desired. 


EMERGENCY WITH CONTROLLED BRAKE CYLINDER 
DEVELOPMENT FOR LoNc TRAINS 


860-Q.—How is the controlled build-up of brake 
cylinder obtained? A.—The Rotair valve is moved to 
Frgt position where main reservoir pressure from 
passage 30 flows to controlled emergency pipe 35 to 
the D-24 control valve. 

861-Q.—Trace the flow of air through the control 
valve. A.—Through passage 35 to chamber B below 
piston 187 of the controlled emergency portion. Pis- 
ton 187 is moved upward and unseats small check 
valve 185, thus connecting chamber D on the left 
side of diaphragm 20] to chamber A and passage 3h. 

862-Q.—What takes place when an emergency ap- 
plication is made? A.—Emergency reservoir air in 
passage 3h flows to the controlled emergency portion, 
chamber A, past unseated check valve 185 to chamber 
D. In chamber D the diaphragm is moved to the right, 
compressing spring 209, seating valve 199. 


Diesel Locomotives* 


Q.—What supercharger manifold pressure is re- 
quired for best operation? 

A.—On the 1214 by 13-in. Alco engine a manifold 
pressure of 414 lb. per sq. in. is to be desired. The 
manufacturer recommends that the supercharger be 
returned for reconditioning every four years on 
switchers and every two years on road switchers. 


Q.—When should a fuel injection pump be con- 
demned and on what basis? 

A.— The life of a fuel pump depends on operating 
conditions such as cleanliness of the fuel oil and free- 
dom of the fuel oil from water, and averages five 
years in normal switching service. Locomotives oper- 
ating under high load factors will obtain reduced fuel 
pump life. The pump should be calibrated with an 
authorized calibration stand to meter the fuel ac- 
curately. A faulty pump is indicated by a loss of 
power in the engine and a low temperature in the 
exhaust elbow of the affected cylinder. 


Q.—What is the physical difference between the 
660- and 1,000-hp. fuel pumps? 

A.—There is no marked external physical differ- 
ence except the identification plate which has the 
type number AP FID 160-T-82 indicating the 660 
pump and type number AP FID-200-T-82. indicating 
the 1,000-horsepower fuel pump. Pumps on which 
the identification plate has been lost, removed or 


* These questions and answers. were submitted following a talk at the 
August meeting of the Chicago Railroad Diesel Club. by Chase Sherman, 
American Locomotive Company, on. the fuel injection system of the Alco, 
1214-in. by 13-in. engine. 


mutilated should be returned for testing and the ap- 
plication of a proper identification tag. 


Q.—If fuel is metered by the fuel pump to the 
nozzle, why is a drain from the nozzle necessary? 

A.—Fuel oil is used to lubricate the steel upon 
steel sliding surfaces found in the fuel pump and in- 
jector. Although the major portion of the fuel oil is 
ejected through the spray holes, a certain amount of 
it is forced back through the clearance between the 
needle valve and nozzle body, resulting in the re- 
quired lubrication. This oil which passes the needle 
valve is then drained. 


Q.—How is a fuel pump timed? 

A.— Set the first line on the crankshaft to coincide 
with the crankcase pointer. The No. 1 and No. 6 
pumps can now be timed by raising or lowering the 
crosshead tappet until the line on the pump plunger 
is line in line with a similar line on the pump hous- 
ing. No. 2 and No. 5 pumps and No. 3 and No. 4 
pumps are similarly timed by setting the crankshaft 
at the second and third timing lines respectively. If 
there is any doubt as to the accuracy of the pointer 
or lines, a bevel protractor should be employed to 


time the pumps. 


Q.—On Alco switchers where the high voltage cable 
shows megger readings of 50,000 ohms to ground, what 
procedure should be followed to clear this up before 
a high potential test is applied? 

A.—Any ground below one megohm should be 
isolated and the cause determined. If the ground is 
in the generator it is usually due to dirt in the gen- 
erator. Grounding of the risers or string bands to 
the frame will cause a low megger reading. If the 
ground is in the cable, it is usually best to ‘replace 
the cable. Failure to correct the ground will probably 
result in a serious flashover. Removing the rubber 
grommet at the end of the cable conduit and blowing 
the conduit out with compressed air to clear up 
grounds is easier than removing the cable, and if it 
clears up the grounds it serves its purpose. 


Q.—How does the electrical control circuit fit into 
the fuel system? 

A.—There are three remotely controlled magnet 
valves in the governor. The movement of the throttle 
energizes these magnet valves which in turn cause 
the grasshopper mechanism to actuate the racks 
thereby regulating the amount of fuel injected. 


Q.—Why do traction motor brushes chip and break? 

A.—There are several causes. Operation of the 
locomotive over right-angle crossings, which are 
more damaging to brushes than diagonal crossings, 
will cause the traction motors to bounce and jolt the 
brushes, causing them to chip. The throttle should be 
closed to some lower notch or position to reduce the 
tendency of the brushes to act like an arc welder 
drawing an arc and resulting in a flashover. The 
force of a flashover, if it occurs, may cause pitting 
and breakage of the brushes. Many times electricians 
raise the brush holders and let them snap back into 
position when making inspections. This causes small 
chips to be formed resulting in a weaker section in 
the brush and eventually in the formation of larger 


chips. 
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CAR INSPECTION AND REPAIR 


Jig for welding center-sill sections together 
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T HE Great Northern recently completed at its 
St. Cloud, Minn., shops the last of an order of 2,000 
50-ft. steel box cars, 1,500 for that road and 500 for 
the Spokane, Portland & Seattle. These cars have 
welded steel underframes, two-piece welded steel ends, 
riveted sides and roofs. The light weight of the cars 
varies somewhat and averages about 40,200 lb. 
which gives a load limit of 128,800 lb. The inside 
dimensions are 40 ft. 6 in. long, by 9 ft. 2 in. wide, 
by 10 ft. 2 in. high, giving a cubic capacity of 
3.769 cu. ft. 

The underframes, built at the company shops, 
Superior, Wis., were shipped to St. Cloud where the 
cars were completed on two assembly lines turning 
out 22 cars daily, a new production record for St. 
Cloud shops. The underframe construction is inter- 
esting because of the limited shop area available, 
and because of the shop-made jigs and the procedures 
followed. 

The fabrication and assembly of the underframes 
is divided into three separate yet well integrated 
groups of operations. These are: Fabrication and 
assembly of center sills; fabrication and assembly 
of bolsters, cross bearers and cross ties; final 
assembly of complete underframe. 

The fabrication and assembly of center sills con- 
sists of eight major operations: 

1—Punching center sill flanges and webs. 

2—Center sill sections welded in a jig by the 
automatic submerged arc process. Twenty-four air- 
operated clamps hold the two sill sections in align- 
ment on frame supporting copper backing bar. Full 
penetration through the flanges is attained. Twelve 
sills are welded in eight hours. 

3—Sills are checked for length and cut to 41 ft. 
14 in., if necessary. 

4—Inside of center weld is rechecked to make 
sure there will be no interference with end castings. 

5—Combination buffer and front lug casting, com- 
bination rear draft lug and center filler casting, 
bottom bolster tie plate and center plate are tack 
welded in place. 

6—The center sill is placed in a revolving jig and 
the parts listed in Operation 5 are all completely 
welded, the assembly being turned so that all weld- 
ing is downhand. While the sill is in this jig, the 
spreaders and rod carriers are placed and welded. 

7—The sill assembly is removed from jig and 
placed on stands, and the draft gear, coupler and 
centering device installed. 

8—The complete assembly is moved to yard and 
slored to await final assembly of underframe. 

The fabrication and sub-assembly of bolsters, cross 
bearers and cross ties proceeds in ten separate 
operations: 

l—The web sections are cut from 7/4g-in. plate. 
These are cleaned by buffing, then stacked ten high 
and clamped to cutting bed. Little adjustment of 
the torches is required. These sections are cut to a 
tolerance of 145 in. 

2—Web sections are punched to provide openings 
for air and signal trainlines, and for reinforcing 
spacers between bolster web section. 

3— Cover plates cut for length. 

4—Cover plates punched for floor bolts and for 
access hole to side bearing and decking bolts. 


Stack-cutting ten 5/16-in. 
steel plates for web sections 


Assembling and tack welding 


bolsters іп positioning jig 


5—Bottom cover plates bent to shape of lower 
edge of web section. 

6—The body bolsters are assembled and tack 
welded in a positioning jig. Two jigs are used, so 
that while the sections are being placed in one, a 
welder can tack-weld on the other. The use of 
toggle clamps, locking sleeves and the arrangement 
of the web plate guide results in the operation being 
simple and economical. Three men produce 27 to 
29 car sets in eight hours. 

7—The tack welded bolster sections are trans- 
ferred to an automatic welder by a roller conveyor. 


RAILWAY MECHANICAL ENGINEER, DECEMBER, 1949 741 


т-а; 


742 


POE cocer 
a 


F 


RAILWAY MECHANICAL ENGINEER, DECEMBER, 1949 


A combination copper weld backing bar and posi- 
tioning frame is inserted into the bolster section. 
The backing bar device is expanded to fit by a 
screw arrangement on the positioning shape. 

8—The bolster section is lifted to a positioning 
jig and automatically welded by a submerged arc 
welder. Four such jigs are used. After all four 
fillets are welded on each bolster section, they are 
removed and braces, stiffeners, top side bearings, 
etc., are hand welded into place. The completed 
sections are stored outside, preparatory to final 
assembly. 

9— Cross bearers and cross ties are assembled in 
a similar manner, except that all welding is by hand 
rather than by automatic welding. After completion, 
these too are stored. 

10—Miscellaneous parts such as brake equipment 
brackets, floor support Z-bars, rod and lever car- 
riers, etc., are fabricated and stored. 

The final assembly of the underframes is carried 
out on one track in eight operations, as follows: 

1—A locomotive crane takes the center sill assem- 
bly from the stock pile and places it on the assembly 
jig outside the shop. Seven such jigs are used. 

2— The jig is moved to the stock pile of bolsters, 
cross bearers, cross ties, floor supports, etc., where 
these are put in place. 

3—The jig is pulled into the shop. In the first 
position, arc subassemblies are accurately positioned 
and clamped into place. 

4—In the second position all of the welds on the 
top of the underframe are made by hand welding. 

5—In the third position the bolster cover plates and 
various brackets are applied and welded. 

6—Upon arrival of Jig at the fourth position, the 
jig is raised from transporting carriers and sup- 
ported by the jig trunnions on movable stands, so 
that the frame can be rotated for all bottom and side 
welding. At this position the various welds are in- 


Top left: Underframe vertical for down- 
hand welding at side sill—Center left: 
How the bolster section is welding in 
special jig—Below: Copper backing-bar de- 
vice used in welding body bolster sections 


spected and defects marked. Upon completion, the 
уе is returned to the carriers and pulled out of 
shop. 
7—Outside the shop the welds are cleaned, and 
any touch-up welding taken care of. Final inspec- 
tion is made. 

8—The locomotive crane loads the frames on a flat 
car—five frames to the load. After being blocked 
ahd secured, the frames are spray primed. They are 
then shipped to the shop where the remainder of the 
construction is carried out. The production has 
been at a rate of 14 frames each eight hours. 


Equalizer Handling Cart 


Passenger car equalizers need only be handled twice 
for all reconditioning operations between removal 
from the car and reapplication through the use of a 
cart built at the Wabash shops at Decatur, Ill. Clean- 
ing the equalizers and building up the wearing sur- 
faces can be done without disturbing the position of 
the equalizer undergoing the cleaning or welding 
operation; neither is it necessary during these oper- 
ations to disturb the position of any of the other 
equalizers in the set of eight which are held by the 
cart at one time. 

The cart rides on four rubber tired wheels 16 in. 
by 316 in. mounted on 215.in. axles. The frame is 
supported at the rear by a section of 8-in. I-beam with 
a 20-in. base and a 10-in. top set directly above the 
rear axle. The front portion of the frame rests on 
two 4-in. I-beams set lengthwise with respect to the 
cart and 13-in. apart. Both the front pair of I-beams 
and the rear I-beams rest on the axles through blocks 
4 in. by 4 in. by 2 in. Two intermediate supports con- 
sisting of plates 14 in. by 14 in. by 14 in. between 
the top of the front I-beams and the front, of the 
frame permits turning the front pair of wheels for 
maneuverability. The bottom plate is welded to the 
top of the 4-in. I-beams, and the top plate to the bot- 
tom of the frame through two sections of scrap iron 
l6 in. by 2 in. by 2 in. The two plates are held loosely 
together at the center by a bolt which permits the 
bottom plate to swivel about the bolt and about the 
top plate. This allows the front wheels to be steered. 

А l-in. bolt 18 in. long fits through two holes in 
the two 4-in. I-beams. A third 4-in. I-beam, 27 in. 
long, has a hole drilled near one end through which 
the bolt slips. This third I-beam forms the coupler by 
which the cart is towed with a power truck. It has a 
section of 34-in. plate, shaped to form a hook, welded 
to the free end. The fixed end is held in proper posi- 
tion by two Z-shaped !5.in. straps, one on each side 
of the handle, with a hole in one flange of each for 
the bolt to slip through. The Z-shapes are double- 
riveted on the other flange to the handle. 

The main frame is made from angles 4 in. by 3 
in. by 14 in. with the 4-in. side vertical. The four 
main uprights are 3 in. by 3 in. by 14 in. The strap 
iron along each side is 10 in. by 11% in. The two 
angles across the top between the main uprights are 
3 in. by 3 іп. by 24 in. and support the equalizers. 


The end sections which hold each end equalizer are 
welded to the cross angles on which the equalizers rest. 

The cart is of welded construction except where 
main angle sections are joined together; at such 
points both rivets and welding are used. 


Single Jack 
Raises Car Ends 


A private car company has adopted as standard 
practice two procedures which have greatly in- 
creased the efficiency of car repairs and material 
handling. Asphaltic concrete 5 in. thick is applied 
not only between adjacent tracks in repair yards but 
also to the area between the rails. This permits the 
various material handling trucks to cross the tracks 
at any point and provides a level surface throughout 
the yard which greatly increases the efficiency of 
shop operations. Furthermore, this level surface is 
easier to keep clean and prevents loss of small items 


of material. 
With this hard surface only one man with one 


The 35-ton pneumatic jack in place for 
raising a tank car end with a single jack 


RAILWAY MECHANICAL ENGINEER, DECEMBER, 1949 743 


jack is required to raise the end of any empty car 
for the removal of a truck, and no additional base 
or blocking for distributing the load of the jack is 
necessary. A new design of Duff-Norton air-operated 
rubber-tired jack with a capacity of 35 tons and an 
extra-wide base is used for this purpose. The jack 
is used at any point in the repair yard where only 
one end of the car is to be raised. The truck under 
the car at the opposite end eliminates any possibility 
of the car tipping over while being jacked, and no 
precautions are necessary at the other end to prevent 
tipping the car With the paving, the jack rests 
directly on the finished surface. 

The jack fits under the integral coupler carrier or 
between the center sills using a specially designed 
jacking plate to raise the car. The jacking plate is 
approximately 115 in. by 6 in. by 2114 in. It has 
two stops which fit just inside the center sill, and a 
waflle-iron effect just outside the sill. The jack head 
fits inside a ring welded to the center of the under- 
neath surface of the plate. 

After the car has been raised by the jack to the 
height desired, a specially designed steel horse, 
which rests on the rails is placed directly behind 
the truck to be removed. To overcome the pos- 
sibility of slipping, a hard wood 2 by 4 is securely 
bolted to the top of the steel horse. 


Decisions of 
Arbitration Cases 


Wood Running Boards 
Damaged in Other Repairs 


The Mather Stock Car Company rendered bill No. 
50322 against the Chicago, Rock Island & Pacific 
which included charge for repairs to ESLJ 5009 on 
authority of defect card. The damage listed on the 
defect card included 11 roof sheets bent and 
buckled, 8 metal carlines bent and buckled, 1 metal 
side plate, left side, bent and 10 feet of floor nailer 
AL-damaged by fire. The C., К. I. & P. took 
exception to the charge for 80 ft. of running board 
1 in. by 6 in.—$14.96. claiming the charge should 
be per Item 143-A, Rule 107, in accordance with 
Arbitration Case 1043. Mather contended that the 
running board was broken in removal to renew the 
roof and the charge was correct. 

The C., R. I. & P. contended that the charge for 
the running board removed to renew the roof 
sheets should be per item 143-A, Rule 107, no 
charge for material, because of the ruling in Case 
1043. This decision is of long standing but there 
appears to be some doubt whether it should apply 
to present-day cars, nearly all of which have bolted 
running boards. 

Mather contended that the C., R. I. & P. defect 
card covered 11 roof sheets bent and buckled and in 
order to repair this damage it was necessary to 
remove 80 ft. of running board. The running board 
detail on this car consists of 114 by 6 in. boards 
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screwed to oak saddles which are bolted to saddle 
castings.  Mather's experience shows that the cor. 
rosive action of the tannic acid on the screws make: 
their removal impossible in almost all cases. Con- 
sequently the running board is damaged in re 
moval to such an extent as to be unfit for re 
application. Mather did not consider Case 1043 
applicable. In Case 1043, the question submitted 
to arbitration was whether the charge for a com- 
plete roof and running board was equitable when 
the chief interchange inspector had stated only 32 
roof boards and 3 roof sheets were damaged. li 
the case at hand the running board was damaged in 
removal to repair defects fully carded for. Mather 
felt that parts damaged in removal to repair de. 
livering line defects are correctly chargeable tu 
the road which creates the carded damage. 

In a decision rendered April 7, 1949, the Arbi- 
tration Committee said that in making repairs re 
quiring the removal and replacement of worden 
running boards, it is generally recognized that some 
damage to same may occur. The contention of the 
car owner was sustained. This renders the decision 
in Case 1043 obsolete. Case 1832, Chicago, Rock 
Island & Pacific versus Mather Stock Car Company. 


Car Floor Press 


The tongue-and-groove boards which form a box 
car floor are pressed tightly in place at the Centralia. 
Ill., car shops of the Illinois Central with rapidity. 
ease and safety to the men on the job by means of 
an air-operated car floor press. The undercarriaze 
of the press is blocked against the under side of the 
car center sill to form the support for the presi? 
operation which is performed by an air cylinder 
mounted on the top frame of the press. Controls for 
operating the press are located on the vertical ч 
which also includes a step and a platform on whic 
the operator can stand while controlling the move: 
ment of the piston. The entire press 1s carried on un 
pair each of small and large wheels for easy movemen 
by hand to and from its working location. я 
After all but the last nine floor boards are in ра 
two sections of the floor on either side of the A 
of the car are partially drawn up with a ar a 
groups of boards are then nailed together to i 
this center section. One group has four tongues 
groove boards while the second has four seh i 
groove boards and a key board. After p E : 
boards has been fitted Чүнү кыо npa 
then set in place 
thin a xA 
groups o! p 
and a holding board 2 in. by 7 in. by3 ft. is in: 
between ue pes. A rand с 
roups. А V-notch З 1n. 10 Lo ch fis 
F pA holding board. The center of this no 
over the intersection between the pis A 
and prevents them from slipping ipod ү 
floor boards have been forced tog 


er all the 
ightly by 


Details of the car floor 
press used at the Illi- 
nois Central, Centralia, 
IIl., car shops—Below: 
The press in position 
for beginning the oper- 
ation of wedging the 
car floor boards tightly 
together — The board 
between the press and 
the intersection of the 
sloping groups of floor 
boards has a V-notch 
to hold the sloping 
groups during the pres- 
sing operation 


Right: At the completion of the stroke of the 
airpiston the floor boards are forced tightly to- 
gether—Wedges are then inserted under the 
threshold plate angles to hold the floor 
in place until the floor bolts are applied 


3X4 Union 
-10" Channel 


pressing the two groups of boards to the horizontal 
position, wedges are applied under the threshold plate 
angle to hold the flooring in place until the bolt holes 
are drilled and the bolts applied. 

During the operation of pressing the two groups 
of nailed center boards in place to force all the tongue- 
and-groove boards snugly together the previously laid 
boards are held in place by four lengths of angles 3 
in. by 3 in. by % in. which extend from the edges 
of the door openings to the ends of the car. Notches 
are cut in these angles at certain locations to accommo- 
date extra-long bolts that hold the transom boards. 
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ELECTRICAL SECTION 


Electrification 


of Machine Tools 


Shop schedules postponed by the war, many new types of equipment in serv- 
ice and the increased cost of labor all demand machine tool improvements 


Tue Pennsylvania has constantly under study the 
problem of improved service in both freight and 
passenger traffic. Although during World War 11, 
labor and materials were not available to continue 
the rate of progress previously made in improving 
equipment, we nevertheless continued our studies 
and designing. At the close of the war, we again 
began to move forward in the adoption of improved 
equipment. 

Since the war, railroad revenues have decreased 
so that under present economic conditions drastic 
economies must be effected in the maintenance of the 
rolling stock—that is, freight and passenger cars and 
locomotives; as well as economies in all phases of 
railroad operation. 

Beginning in the early thirties, bus and air com- 
petition began to make appreciable inroads on rail 
passenger traffic. Highway improvements and im- 
proved buses, as well as faster airplanes made this 
competition more serious. To hold the rail traffic, we 
are building lightweight streamlined passenger cars 
with improved air-conditioning, reclining seats, bet- 
ter lighting, and easier riding trucks. Such features 
as pneumatically-operated doors, radios, telephone, 
better washroom and toilet facilities are also being 
added. 

Similarly, freight cars of all kinds are being re- 
designed, using welded construction, steel side 
frames, non-harmonic springs, improved couplers, 
loading devices, covered hopper cars, and specially 
designed cars to handle commodities in quantity, the 
effort being made to obtain the maximum pay-load- 
ing per cubical content of car. Freight cars are also 
being designed and equipped for movement in pas- 
senger, express or high-speed arranged freight trains. 


* Works Engineer, Pennsylvania Railroad, Altoona, Pa. 
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By V. P. Schmidt* 


To expedite the handling of traffic, train telephone 
apparatus has been installed on many passenger and 


_ freight locomotives and cabin cars. 


With the modernization of car equipment, it nec- 
essarily follows that the motive power required to 
haul this equipment is being designed to handle 
longer trains of greater tonnage at higher speeds. 
Four-cylinder, rigid frame locomotives have been 
built with feedwater heaters, circulating tubes, roller 
bearings, boosters, high pressure steam boilers, and 
many other innovations. Locomotives are being de- 
signed for solid as well as liquid fuel. Electric loco- 
motives are being used where the density of traffic 
warrants the cost of electrification. The use of Diesel 
locomotives is coming to the front in rapid strides, 
and many of the railroads have accelerated the re- 
placement of steam locomotives with this type of 
equipment for road and shifting purposes. 

The new rolling stock being designed to provide 
the maximum comfort and convenience for the pas- 
sengers and the most economical handling of freight 
shipments, involves in its construction the most ad- 
vanced metallurgical developments, such as: 


a. High tensile steels 

b. Heat-treated alloy metals for axles and recip- 
rocating parts, etc. 

c. Stainless steel passenger cars 

d. Heat-treated aluminum and aluminum extru- 
sions 

e. Anti-friction or roller bearings for freight and 
passenger cars and locomotives 

Í. Nickel steel sheets for boilers 


g. Case-hardening and nitriding of bearing sur- 

faces, etc. 

The use of these modern materials involves a new 
technique insofar as the production and machining 
of the details are concerned, and as a result the 
present machine tools must be modernized or re- 
placed with machines having the necessary speeds. 
feeds and horsepower to permit the use of highspeed 
steels or cemented tungsten carbide cutting tools. 

In addition to the cost of maintaining the new 
rolling stock, due to the modernization program, 
there are many other factors that are entering main- 
tenance costs, such as: 

a. Increased labor and material costs 

b. Health and welfare programs 

c. Social security and retirement taxes. 

To meet some of these increased maintenance costs, 
it has become necessary for the railroads to mod- 
ernize their old machine tools or to purchase new 
tools, so that the maximum output can be obtained 
from the machines in question for each man-hour 


expended. 


What Modernization Entails 


In analyzing the efficiency of shop facilities, the 
following factors should be given consideration. A 
careful study should be made of the buildings used 
for making repairs to rolling stock, as well as the 
material-handling and machine tool facilities. The 
shop buildings koad be kept in repair, and have 
good floors and roofs, proper ventilation and welfare 
facilities, and modern lighting. The painting of the 
interior of the shop, using color harmonics, has a 
very decided influence on the morale of the men at 
work, and will tend to reduce personal injuries. 

The material-handling machinery such as jib 
cranes and overhead cranes should be carefully sur- 
veyed. Many of the overhead cranes in railroad shops 
today are of old design, have slow-speed motors, old 
style contactors, and are cage-operated. It is possible 
to increase the speed and decrease the maintenance 
cost of such cranes by applying modern motors and 
controllers, using modern dynamic or hydraulic brak- 


ing; and the conversion of cranes from the cage- 
operated to floor-operated type may be highly de- 
sirable. Jib cranes with old style cylinder pneumatic 
hoists, which are erratic in their operation, should 
be replaced with small electric monorail hoists to fa- 
cilitate the handling of material in and out of the 
machines, and to and from trailers at point of stor- 
age. Modern machinery, powered either by oil drive, 
magnetic or electronic control, is being designed for 
conveyor, slip hoist or other specialized handling 
devices to permit material to flow through the ma- 
chine with a minimum of handling. 

A careful review should be made of machine tools 
used in the various operations to determine whether 
or not the tools are in the right location to reduce 
handling costs to a minimum. In many of the small 
railroad shops compressed air for operating pneu- 
matic tools, etc., is obtained by the use of standard 
steam locomotive air compressors. Considerable econ- 
omy could be effected by the installation of small 
electrically-driven air compressors at such locations. 
A program should be initiated to eliminate line- 
shafting and belts which are inefficient, hazardous 
and costly to maintain. 


Selection of Motors 


In motorizing individual machine tools, considera- 
tion should be given as to whether the design of the 
tool is such that it would permit increasing the speeds 
and feeds to employ modern cutting steels or ce- 
mented tungsten carbide tools. Many of the older 
machine tools used on the railroads were not built 
with the idea of conserving material, a large bearing 
and shaft being employed in the design, and there- 
fore their speeds and feeds can be materially in- 
creased. The electronic adjustable speed drive сап be 
very satisfactorily employed for this purpose. 

There are many large tools, such as planers, shapers 
and engine lathes whose efficiency can be consider- 
ably increased by the addition of auxiliary motor- 
driven heads and attachments. Motorized grinding. 
milling, and drilling heads can be applied to these 
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larger machines to materially reduce the set-up time 
of the pieces being machined, eliminating the trans- 
porting of material from one machine to another for 
the several operations. 


Power Factor and Motor Control 


In motorizing machine tools, consideration should 
be given to the power factor conditions which will 
obtain during the duty cycle of the machine, and, if 
necessary, suitable power factor improvement ap- 
paratus should be installed to eliminate power factor 
penalties imposed by most public utilities and to im- 
prove the overall economy of the electrical system. 

In selecting the motor control apparatus, due con- 
sideration should be given to affording protection 
against heavy overloads, single phasing, low voltage, 
or other local faults, to the end that the motor and 
control apparatus will be protected and any local dis- 
turbances will not be transferred to the rest of the 
electrical system, resulting in possible shutdown of 
the shops. 

Magnetic or air-operated chucks will pay very sub- 
stantial dividends Electro-hydraulic drives and pro- 
filing attachments may be applied to some of the 
larger machines with equally satisfactory results. 
Many heavy machine tools are being used for repair- 
ing steam locomotives which will not be required 
after the program of Dieselization has been com- 
pleted. But as long as there are any steam engines in 
service, driving wheel lathes, quartering machines 
and heavy axle lathes will be required, and the mod- 
ernization or motorization of these machines should 
be considered. - 


X-ray Testing 

The new design of rolling stock, as previously 
mentioned, employs many new auxiliaries and ac- 
cessories. The maintenance and machining of these 
details will necessitate the purchase of modern ma- 
chine tools. Many large and small details must be 
dynamically balanced to eliminate unnecessary wear 
and vibration. 

The use of X-ray and magnetic particle testing 
discloses effects that may cause serious damage if 
permitted to pass into the assembly process. The 
X-ray is also being used for the non-destructive ex- 
amination of steel and non-ferrous castings to de- 
termine whether blow-holes or other imperfections 
exist as a result of improper design, gating, or tem- 
perature in the metal poured. Another satisfactory 
use of the X-ray is in examining test pieces made by 
welders so that they may qualify as welders, and more 
especially as A.S.M.E. welders. 

Electric timing devices are being used in connec- 
tion with the spot welding of passenger cars; posi- 
tioning machines for the production of weldments; 
submerged arc welding on freight and passenger car 
construction. High-speed mechanical presses, with 
power conveyors, feed material to and from the press, 
the flow of material being controlled by the electric 
eye. Grinding machines capable of producing super- 
finishes are now being required. High-speed multiple 
automatic machines are justifiable where volume pro- 
duction of details warrants. Modern milling machines 
with multiple milling heads will effect considerable 
economies. 
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Working to Close Tolerances 


Modern upsetting and forging machines are need. 
ed for the production of steel forgings within closer 
tolerances of plus or minus two or three-thousandths 
of an inch, so that the finishing operation may be 
completed on heavy duty grinding machines. Induc- 
tion heating or deep-freeze operations are now being 
employed by the railroads for heat treatment of re 
pair parts. Thread grinders are being used for grind- 
ing threads where high tensile strength is required, 
to eliminate the possibility of fracture due to incipient 
cracks. 

Streamlined passenger trains are now being oper 
ated at speeds which necessitate the most accurate 
machining and balancing of passenger car wheels. 
Perfectly balanced wheels reduce to a minimum the 
vibration transferred to the car bodies, and improve 
materially the riding qualities of the trains. 

Most car wheel aon are in need of modern axe 
producing facilities, such as: 

a. Engine lathes, with one or more heads on the 
carriage, equipped with tracer control 

b. Self-contained hydraulic wheel presses of great 
er capacity, for mounting and dismantling operations 

c. Heavy-duty grinders for grinding treads and 
flanges of car wheels 

d. Broaching and milling machines for car wheel 
brasses, or journal bearings 

e. A combination of electric furnace and perme 
nent moulding machines, which have been most suc 
cessful in producing car wheel brasses of greater un: 
formity which are free from segregation and blow- 
holes 
f. Induction heating for the removal of roller bear- 
ing bushings | 

* Heavy car wheel lathes, with increased E. 
and speeds, to permit of use of cemented tungsten 
carbide cutting tools. n 

A new development in the construction of de 
wheel lathe enables the profiling of the flange, an i 
a result, reduces to a minimum the иш serv 
metal removed from the tread of the wheel. 


New Diesel Shop Requirements 


j ; ded with 
Some of the Diesel repair shops pr yee 


air-conditioning and precipitrons, 

work can be proceed under constant коп 
and in a clean atmosphere. Among bag ail 
will be required for this operation are, упа n 
ancers of sufficient size to take pt Vie k 
between centers and a swing o 48 in. iis 
weight of the largest crankshaft in 
approximately 5000 s рЫ куз 1 Е А 
esigned to accurately ba thin 47 he crank 
к weighing 1,500 lb. (ePi the | 
shaft grinder must be capable o Br 

the main bearings but the cranksha 
taining a superfinish of 2 to 6 m 
Crankshafts now in service are pen Е 
ings, special cast iron and cast = з 
should be designed for these ma Kam ed for the 
ing and boring machines wi QUSE as the 
machining of the Diesel “A ns, seasoning 


traction motor cases. 
(Continued on page 


Air-Driven 


Caboose Generators 


Tests being conducted by the Rock Island indicate that 
devices of this kind may meet operating requirements 


Tue Chicago, Rock Island and Pacific is experi- 
menting with the potentialities of supplying train 
communication power on cabooses from generators 
driven by air motors. For this purpose, the railroad 
has installed a Chicago Pneumatic Tool Company 
unit which consists of a vane or rotor-type air motor 
directly connected to a Leece-Neville alternator. 
The output of the alternator is passed through a 
rectifier to produce 7-volt d.c. power. 

Under test, the unit consumed 16 cu. ft. of air 
per minute to produce an electrical output of 20 
amp. at 7 volts. The air pressure was 70 lb. per 
sq. in. and the air was fed to the motor through 
a l$-in. orifice. To prevent interference with car 
air brake operation, the air is taken from the train- 
line through a standard air brake cut-off cock fol- 
lowed by a combination check valve and strainer 
and thence through a *4¢-in. orifice plate into a 


Front of the panel 
showing air connection, 
meters, radio  equip- 
ment box on the bench 
Gnd battery under- 
neath — This equip- 
ment is now being 
“packaged” to provide 
for easy installation 
and maintenance 


reservoir approximately 12 in. in diameter and 8 
in. long. Air from this reservoir is taken to the air 
motor through a pipe in which there is a Yl$-in. 
orifice plate, an automatic air valve and an oil lubri- 
cator. 

The automatic air valve is set to open the flow 
of air to the motor at a pressure of 65 lb. per sq. 
in., and to shut off the flow of air to the motor at 
62 lb. per sq. in. The ?4,;-in. orifice between the 
trainline and the reservoir limits the flow of air 
from the trainline and the l$-in. orifice, in the 
line between the reservoir and the motor, limits the 
flow of air to the motor, thus it is impossible to 
have a condition in which the air drawn from the 
trainline would ever be more than that escaping 
through an average trainline leak. The automatic 
air valve which prevents operation of the motor at 
pressures below 62 lb. per sq. in., gives assurance 
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that there will be no drawing off of air from the 
trainline when the air pressure falls to a point where 
application of brakes may result. 

There is also a pressure switch operated by the 
air pressure in the air line leading to the motor. 
This disconnects the generator from the battery 
whenever the air pressure falls to that point at which 
the air motor is stopped. 

The generator is a 3-phase, variable frequency 
alternator which receives its excitation from the 
battery. The rectifier is of the dry plate type unit 
which provides 3-phase, full.wave rectification 
through the operating range. 

Voltage and current output of the generator are 
controlled by a voltage regulator of automotive type 
and a load limiting element. The voltage regulator 
controls the amount of resistance inserted in series 
with the rotor field coil. The load limitor is actuated 
by a series winding which inserts resistance in the 
field circuit when the output current reaches a pre- 
determined value. 

A 100-amp.-hr. battery, which is charged by the 
generator, supplies power for operating the radio 
set when the generator is not running. 

The caboose is equipped with two-way radio com- 
munication equipment which requires 10 amp. at 
6 volts for standby power, and 20 amp. at 6 volts 
for transmitting. Їп all cases, under normal condi- 
tions, the generator capacity was sufficient to keep 
the battery fully charged. In actual service on trains 
of one to fifty cars, there was no noticeable change 
in trainline pressure when the air-driven generator 
was in operation. 
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Equipment used on co- 
boose for making tests 
—The air connection 
to the motor with 
gauge and lubricators 
is shown at the top, 
the —air-motor-driven 
generators at the bot- 
tom and the rectifier 
on the back of the 
panel at the left 


Electrification 
of Machine Tools 


(Continued from page 748) 


stands, engine lathes, and degreasers also will be 
involved in the repairing and maintenance of trac 
tion motors and other electrical accessories. 
With the increased cost of labor, machine lools 
should be designed to reduce the setup time to ? 
minimum, and the electric eye with plastic temp ates 
may be used to control the entire machining Сус 
In this connection also, the installation of horsepower- 
hour meters and recording apparatus on p ri 
machines will indicate whether or not the mac ie 
are being used to maximum capacity through аё! 
tour of duty. Modern machines should be ШЕ : 
with a device to indicate whether the cutting t pe 
properly ground, and when they beer aati! 
the supervision some indication, either by itil 
light or ringing a bell, that they are not pe 
efficiently. у 
Railroad management today 1 


fully each development of new m 
far as railroa 


s studying very care 
| mine 


aterials to determine 
d construction Ё 
achine 1005 
ing 


recognizes the 
necessary to re 


taining locomotives and cars. 


Electric Heating and Welding 


This report which is a veritable handbook on the 
subject was presented at the September meeting of 
the Electrical Section, Engineering Division, A.A.R. 


The report consists of a comprehensive yet concise outline 
of the potentialities of electric heating and its present status 
in industry. Jt is printed herewith in full as follows: 

Electricity is not always an economical source of heat. 
Basically, it is expensive. One kw.h. is equivalent to 2,655,200 
ft.-lb. of work, or 3,412 B.t.u. A kw. h. may cost from $0.005 
to $0.50. This number of B.t.u. based on the heating value 
of fuel might cost as follows: 


Coal at 13,000 B.t.u. per lb. and $7.00 per ton....$0.000918 
Fuel oil, Bunker C or No. 6 at 19,000 B.t.u. per lb. 

and $0.04 per gal. ............................ 0.000898 
Furnace oil No. 2 at 19,320 B.t.u. per Ib. and $0.12 

pergal i ic cee seh ca ohare ee ReneS S 0.00302 


Natural gas at 1,000 B.t.u. per cu. ft. and $0.20 per 
1:000 cuc TE от Soo Mer hr 0.000682 


In some cases there are factors which result in overall 
economy. Control of temperature is relatively quick, simple, 
and accurate. А wide range of temperature requirements may 
be met. In some cases the temperature is so high, no other 
method of application is available. The ease with which 
heat can be electrically applied to a small restricted location 
frequegtly makes it particularly desirable. The ease with 
which heat may be applied quickly and the use of energy 
as quickly discontinued when not needed, may result in a 
high utilization efficiency. This may mean overall economy 
despite the higher cost equated on a B.t.u. basis. 

In some applications it is possible to apply heat with 
substantial uniformity throughout the cross section of the 
stock. Time being of such importance today, the speed with 
which heating to the center can be effected as compared 
with the method of externally heating and letting the heat 
"soak in," may make electric heating cheaper. 

The development in control equipment makes it possible 
to apply and control the heating process from a remote lo- 
cation or automatically. 

The greater possibility of confining the heat to the re- 
stricted location permits cooler and more comfortable work- 
ing conditions in close proximity to the operation. 

Particularly in low temperature requirements, relative 
freedom from fire hazards is possible. 

Many of the applications are particularly suitable for 
manufacturing processes; however, the national industrial 
organization is such that when the quantity of an item 


TaBLE I.—Power REQUIREMENTS FOR THAWING FROZEN 
Water PiPES 


Pipe Practical Approximate 
Diameter Current Time to 
(in in.) Value Thaw (min.) 
M vocor ЕР 75 15 
 —— (E 125 20 
КА 200 20 
1 250 30 
Т tesis те: 300 30 
a uio vli ME 350 40 
с ЖИР ЗЕКЕТ ЛОТО ГЕ 600 75 
65 ccr ILU Ret Se Aute 800 120 


needed is sufficient to warrant a manufacturing set-up, the 
work is usually performed by a manufacturing firm rather 
than by a railroad. 

The purpose of this review is to cover the subject in a 
general way, touching on railroad applications and pointing 
out other possibilities and limitations. 


Direct Application 

In direct application the stock to be heated becomes part 
of the circuit by connection to the power circuit at the ends 
of the portion to be heated. The heat is then generated һу 
ГК losses. 

A simple example is the thawing of water pipes by current 
furnished from a welding machine or other source of high- 
current, low-voltage electric energy. Table 1 furnishes some 
idea of the current values required. 

Another example is the heating of rivets. In this case, 
the rivet is clamped by terminals pressed against its ends. 
A special transformer furnishes the high current necessary 
to heat the rivet to the required "cherry red." Some idea 
of the current required can be gained from Table II. 

The term thermal pliers designates a device which is 
particularly handy for soldering and brazing pig.tailed 
wires. Two carbon blocks form the terminals of a trans- 
former secondary. The part to be heated is squeezed between 
the blocks. Considerable heat is generated at the points of 
contact and part of the heat is supplied from the heated 
portion of the carbon blocks. 


Low Temperature Applications 


An application of low temperature requirement is the 
use of a lead-covered heating element in wire or cable form 
buried in the soil to accelerate plant growth. The railroads 
are not particularly interested. 

The same general type of material is also used to keep 
ice melted in the valleys and on eaves of roofs. This is said 
to be effective in preventing damage from leaks caused when 
ice in the valley beyond the building forms a dam and im- 
pounds melted snow and ice over the heated building. The 
same material is wrapped around water pipes to prevent 
freezing and placed beneath coal hoppers for the same 
purpose. 

Space or comfort heating calls for a relatively low temper- 


TaBLE II.—Power Requirements ron Exvectric Rivet 


HEATERS 
Max. Operating 
Current Current 
Number of on on Nominal 
Rivet Size Electrodes 220 Volts 220 Volts kw. 
14 in. to 56 in. dia. 
Length to 5 in. ....... 2 75 40 9 
МШЕ ГУЕ 4 100 55 12 
9$ in. to 1 in. dia. 
Length to 7% in....... 2 125 60 13 
Nr Do. 5 250 100 22 
34 in. to 1% in. dia. 
Length to 9 in. ..... Зо 250 100 22 
m e 5 450 175 40 
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Courtesy General Electric Company 


ature. Аз a general rule and for large volumes, it is seldom 
economical One southern railroad limits this type of heat- 
ing to the cabs of turntables and of overhead cranes. 

In this classification are included the various immersion, 
pot, and strap-on types used for heating liquids and solids. 
The heating element may take several forms. The strip and 
immersion types are familiar. Again it may be as simple as 
a light globe placed under a small quantity of welding 
electrodes to keep them dry in a moist climate. The lead 
covered elements mentioned above may be used. Oil is fre- 
quently heated by one of these methods to keep it at a 
usable viscosity. 

Soldering irons and pot heaters for glue, lead, and solder 
are frequently used by railroads. One railroad reports an 
increasing use of electric water heaters. 

The use of tubular heaters for protecting track switches 
from becoming inoperative from ice would be considered 
under this heading. This is strictly a railroad application. 


Ovens 


Insulation baking ovens are in common use by railroads. 
They are of the convection type, using ribbon or strip 
types of heaters. Because fumes are released from the sol. 
vent of the varnish, it is necessary to provide means for 
exhausting them. The proper design must supply sufficient 


Courtesy E. L. Wiegand Company 
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Fig. 1—Standard in- 
frared lamps — Wat- 
tage rating and globe 
designations of the 
lamps are as follows 
from left to right: 125, 
R-40; 250, R-40; 375, 
R-40; 500,  T-40; 
1,000, Т-40; 125, 
G-30; 250, G-30; 375, 
G-30 


heat to provide for that lost in the exhaust, as well as for 
heating the work and for radiation loss. An example of the 
effect of these factors is shown in the appendix. Maximum 
temperature capacities range from 250 to 500 deg. F. 


Radiant or Infrared Heat 


In radiant or infrared heating the heat usually originates 
in glass-enclosed filament lamps of 125, 250, 375, 500, or 
1.000 watts rating. These are shown in Fig. 1. Reflectors 
are provided to help direct the heat to the work. They may 
be either integral with the globe or part of the fixture. 

At least one firm offers a long tube type element with a 
reflector in an arrangement similar to an industrial fluor- 
escent lighting fixture. This device is shown in Fig. 2. 

In infrared heating, the heat goes direct from the heater 
to the work without appreciable loss through the intermediate 
air. Essentially the heat is applied at.or near the surface of 
the object. Any depth penetration is obtained by conduction 
or by the heat "soaking in." 

In the event the stock contains parts upon which the 
infrared rays do not strike directly, this type of heating 
may still be of advantage due to the more rapid rate of 
heat transfer into the stock as compared to the convection 


method. 
This type of heating is well suited for conveyor line op- 


Fig. 2—Open element 
infrared heater 


erations and there are many manufacturing applications for 
curing of surface coatings. Batch type oven and portable 
units are also well known. Some railroads are using this 
means of heating for baking of insulation varnishes on 
windings. i 


Induction 


A review of some definitions is suggested. 

High Frequency Heating.—Heating using a frequency of 
180 cycles up. The upper range may be placed at about 
100 mc. 

Radio Frequency Heating.—Heating using a frequency also 
used in radio work. Roughly this would be in the range of 
200 kc. to 100 mc. 

Inductive Heating.—Heating of a material classed as a 
conductor when placed in an alternating magnetic field. The 
practical limits are in the nature of 25 or 60 cycles to 375 kc. 

Dielectric Heating—Heating of a nonconductor when 
placed in an electric field. Experimental work is said to be 
in progress on frequencies up to 600 mc. 

In heating inductively, the alternating magnetic flux pro- 
duces a linking current in the conducting material to be 
heated. Current passing through resistance generates the 
heat. It is clear then that the heat will depend on the spe- 
cific resistance and the amount of the current. Also the 
current will depend on the cross section area and configura- 
tion at right angles to the flux. Further, the flux will depend 
on the strength of the flux generator and the method of 
application. 

If the stock to be heated is magnetic steel, the factor 
of permeability is important. For instance, a steel which has 
a permeability of 250 at room temperature will drop to 1 
at about 1,400 deg. F. 

Another interesting factor is frequency. With higher fre- 
quencies skin effect causes currents to flow or be concen- 
trated in the surface of the conductor. The choice of fre- 
quencies makes it possible to vary the heating from ap- 
proximately uniform over the cross section to heating of 
the surface only. 

The common type of flux generator is an applicator coil 
of one or more turns in a manner which sends the flux into 
the stock. The stock may be passed through the coil or 
placed near the coil. It is easily seen how this fits into a 
high speed production line manufacturing operation. The 
cost of the equipment and special fitting necessary still 
further tends to restrict this type of heating in the higher 
frequencies to manufacturing plants. 


Courtesy Lepel High Frequency Laboratories 


Fig. 3—Inductive heating used for curing insulation 


Courtesy Raytheon Manufacturing Company 


Fig. 4—The Radarange 


Common examples in the 60-cycle range used in rail- 
roads are inductive heaters for inner races of Hyatt roller 
bearings, diesel locomotive motor pinions, steam locomotive 
tires, and crossheads. 

Manufacturing plants are using this process for soldering, 
brazing, annealing, stress relieving, and surface hardening. 
Stock is also heated for forging. In some cases it is used 
for inspection. Where conditions are so critical that the 
process must be carried on in a vacuum, the inductive 
method furnishes a way of heating. 

An interesting application of inductive heating in the cur- 
ing of insulation on stator windings is shown in Fig. 3. 


Dielectric 


Materials classed as insulators are frequently poor con- 
ductors of heat and the length of time required to heat to 
the center of the stock is an important factor. Dielectric 
heating on the other hand is particularly suited for this 
work in that heat is developed in the center of the stock 
as well as at the surface. 

Even when considering insulators, one must bear in mind 
that there is no perfect insulator and when a voltage is 
applied a current will flow. The choice is made of relatively 
high voltages and frequencies which will produce currents 
sufficient to heat the stock by the I?R effect. 

The voltage is applied through electrodes which are plate 
or sheet terminals between which the stock is placed. It is 
interesting to note that the combination of an insulator be- 
tween two plates constitutes a condenser. From this it can be 
expected that the characteristics as a condenser will have a 
bearing on the current induced, the current depending on the 
dimensions and dielectric constant of the stock, the voltage. 
and the frequency. 

Some typical applications are: 

Heating of glue between plies of wood in making panels. 
Thermal curing of plastics and resins. This may take the 
form of impregnations in wood or other material, or the 
material to be cured may be used alone to fill a mold. 

Sealing or tacking of sheet plastic is another form of this 

application. 
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Courtesy Raytheon Manufacturing Company 
Fig. 5—The Radasear searing unit 


In general it is seen that for most industrial uses this 
process belongs to manufacturing rather than railroad main- 
tenance. However, an additional application for this type of 
heating is developing in the preparation of food. Figs. 4 and 
5 show equipment for this purpose. 


Welding and Related Processes 


Considered under this heading are welding and cutting 
methods with applications of electrical energy to produce 
heat sufficient to cause fusion of metals such as those in the 
range of aluminum and steel. 

Resistance W elding.—This type of welding is usually known 
by more familiar designations such as butt welding or spot 
welding. 

In this general process two pieces of metal are pressed 
together and a heavy current passed through the contact 
areas. The relatively higher resistance at the contact zone 
causes localized heating with fusion of the metal. Sufficient 
pressure is applied and the welded parts allowed to cool 
before pressure is released. 

The railroad industry uses both butt and spot welding. 

The butt welding of steam locomotive boiler flues is a pop- 
ular railroad application. A considerable number of installa- 
tions have been made of butt welded track rails. These are 
fabricated into long continuous lengths on a patent and 
contract basis. 

In spot welding, two sheets of metal are pressed together 
between electrodes of limited area. The passing of high 
nt causes a welding of the two sheets in an area ap- 
proaching the cross section of the electrode tips. The rail- 
roads make use of spot welding in the fabrication of jackets 
for steam locomotive boilers and in the fabrication of some 
miscellaneous sheet metal assemblies. 

In the earlier use of spot welding, dependence was placed 
in the skill of the operator to time the heating, pressure, and 
cooling. The time intervals are small and it has been found 
that the job of timing can be done much more accurately by 
electronic means. 

Seam welding is a special application of spot welding in 
which the electrodes are in the form of rollers and the weld 
is made continuous rather than at intervals. 

Stud welding produces a stud welded to a plate. This com- 
bines features oc both spot and butt welding. It was used 
extensively in ship building but would apparently not be 
permitted on railroad rolling stock. 

Arc Welding—The use of arc welding by railroads in 
buildings, bridges, and rolling stock is too well known to 
warrant any basic description. One of the points of interest 


curre 
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in this connection is the continued increase in use of ac. 
as compared to d.c. On one railroad where most of the equip- 
ment is a.c. and all a.c. units are equipped with open circuit 
voltage reducing control, there were complaints of shocks at 
one location that presented humid conditions, such shocks 
being felt on d.c. units, whereas none were felt on the ac. 
units. 

The submerged arc process is being used to an increased 
extent. Аз an automatic machine it was more particularly a 
manufacturing device; however, with the introduction of the 
manual adaptation, it becomes a tool suitable to railroad 
needs. E 

As a means of shielding the welding process from the air. 
the inert gas process was developed. In addition to its ap- 
plication to mild steel, it is used for magnesium, aluminum. 
and copper alloys, stainless steels, monel, and inconel. The 
method features a tungsten or carbon electrode with an ап 
produced inside an inert gas envelope of argon or helium. 

One of the developments along this line recently released 
is the gas-shielded arc spot welding process. It can be used 
as a portable arrangement. Its present field of application i 
to sheets up to approximately 146 in. thick. It may be used 
for spot welding two sheets together or one sheet to a heavier 
metal frame. 

Arc Cutting.—At one time considerable was written about 
the use of the electric arc for cutting steel plates and «rap. 
The acetylene torch has taken over this work. 


Furnaces 
Types of Furnaces: Box; Car bottom; Pit; Pot; Salt bath: 


Lead bath. 

Processes: Assaying; Analysis; Heat Treating; Temper- 
ing; Drawing; Annealing; Hardening; Normalizing; Car 
burizing; Cyaniding; Brazing; Melting; Forging; Welding: 
Sintering; Bluing; Aging; Descaling. 

Method of Heating—The factors of conduction, convection. 
and radiation may all be present in a furnace. The heat maj 
originate in resistance units, an arc, or in the work stock 
by induction. 

Laboratory Furnaces.—The tube type and the small box 
type furnaces are probably found in every railroad labore: 
tory. In general they are used in analysis where it is 
necessary to process the sample at relatively high tempera: 
ture. These use resistance elements of the wire, ribbon, strip. 
or globar type. In one case the fullest use is made of radia- 
tion by having the inner sides of multiple-reflector shape with 


p 


Fig. 6—Fire clay 


furnace element 


y е (6. 
Courtesy Denver Fire Clay Faret 


fi 


Courtesy Hevi Duty Electric Company 
Fig. 7—Muffle of “Hevi Duty” electric furnace 


the heating elements in the focal centers, shown in Fig. 6. 

Furnaces are offered for operating temperatures up to 
2,800 deg. F. One firm offers them for 2,950 deg. F. For 
the higher temperatures, heating elements may be of silicon 
carbide rod (globar) or platinum windings. One firm offers 
a furnace using a winding of platinum-rhodium. For oper- 
ating temperatures in the range from 1,600 deg. F. to 2,350 
deg. F., heating elements of an alloy of chromium-aluminum 
iron may also be used, in addition to the globar elements. 
An element of such material, as used in a small box or 
muffle furnace, is shown in Fig. 7. For temperatures of 2,000 
deg. F. or lower, heating elements made of nickel-chromium 
are most common. 

Heat Treating Furnaces.—Electric heat treating furnaces 
are widely used in larger railroad shops. While some of 
the work performed approaches a manufacturing set-up, as 
a general rule, it runs in small lots. The peculiar needs of 
the individual railroad and the economies to be realized 
seem to favor the adaptation of these furnaces to a fair 
volume of work performed by the railroads. 

In hardening of tools, particularly those of high alloy and 
high speed steels, a common set-up consists of three units 
called preheating, high heating, and drawing. 


Preheat High Heat Drawing 


deg. F. deg. F. deg. Е. 
Temperature range. .1,400 to 1,500 2,200 to 2,400 300 to 1.200 
deg. F. deg. F. deg. F. 


Resistance heating elements are universally used except in 
the case of some salt baths in which electrodes are immersed. 
Here the conductivity of the molten salt forms the current 
path and becomes the heating element. In the general type, 
the element is of wire, ribbon, or tubular metallic units or, 
in the higher temperature, of rod made of silicon carbide. 

А pot type furnace is shown in Fig. 8. 

Induction Furnaces.—This is an application or group of 
applications of induction heating principles mentioned under 
an earlier title. The general use in this case is for the melt- 
ing of metal. The frequency chosen may be as high as 500 
kc. The source may be commercial power lines if the fre- 
quency is in the 25 to 60-cycle range. Motor generators 
produce frequencies nominally called 1,000, 3,000, and 10,000 
cycles. Mercury arc rectifier type converters usually operate 
at 800 to 1,500 cycles. Spark gap converters give a range of 
10 to 500 kc. In this class the mercury-hydrogen converters 
operate in the range of 10 to 80 kc. and the quenched gap 
type in the range of 100 to 500 kc. The vacuum tube gen- 
erator will produce frequencies from about 200 kc. to many 
megacycles. However, 500 kc. would probably represent the 
upper limit desired for melting of metal. 

Arc Furnaces.—Arc furnaces are found in the shops of a 
few railroads that make their own steel castings. This type 
of furnace may be obtained in capacities rated from 6 to 


115 tons of charge. 
Arc furnaces develop heat in arcs at the ends of carbon 


or graphite electrodes almost in contact with the charge. 
Graphite electrodes may be obtained from 4 to 20 in. in 
diameter and carbon from 8 to 40 in. in diameter. With 
graphite a current density of 90 to 110 amp. per sq. in. may 
be used in the larger sizes. In the smaller sizes this is in- 
creased to the range of 140 to 240 amp. per sq. їп. With car- 
bon electrodes a current density of 30 to 40 amp. per sq. in. 
is acceptable. Їп the smaller sizes this may be increased to 


a range of 40 to 60 amp. per sq. in. 


Power Requirement for Armature Baking Oven 

Heat Absorption in Charge.—Assume 600-]b. pay load con- 
taining copper, cotton, tape, and varnish with an approximate 
specific heat of 0.15. Truck of 200 Ib. of steel with specific 


heat of 0.12. 
Conventional varnish to be baked at 250 deg. F. 


Room temperature 70 deg. F. 


Then— 
250 deg. — 70 deg. — 180 deg. temperature difference 


600 x 0.15 x 180 — 16,200 B.t.u. 
200 x 0.12 x 180 — 4,300 


To bring charge to 250 deg. requires 20,500 B.t.u. 

Radiation.— Assume 4 in. rock wool of 12-1Ь. density hav- 
ing a factor of 0.35 B.t.u. per sq. ft. per deg. F. 

Inside surface of 295 sq. ft. 

Then— 

295 x 0.35 x 180 — 18,600 B.t.u. 

Ventilation.—For batch process ovens, 350 cu. ft. per min. 
(referred to 70 deg. F.) of fresh air should be furnished for 
each gallon of flammable volatile introduced. 

Assume 11% gal. varnish containing % gal. solvent. 

Then— 

3 x 350 = 264 cu. ft. per min. 
1 cu. ft. air weighs 0.075 lb. and has specific heat of 0.24 
264 x 60 x 0.075 X 0.24 X 180 = 51,320 B.t.u. per hr. 

Total Power Requirement.—Combining these values and 
applying safety and experience factors with 3,412 B.t.u. 
equivalent to 1 kw. gives a heat requirement of 30 kw. 

The report is signed by C. A. Williamson (chairman), 
electrical engineer, Texas & New Orleans; R. C. Welsh 
(vice-chairman) , foreman, office of electrical engineer, Penn- 
sylvania; H. C. Cross, general manager, Baltimore & Ohio 
Chicago Terminal; E. B. Hager, assistant engineer, Illinois 
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Courtesy American Electric Furnace Co. 


Fig. 8—Pot furnace 
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Central; F. A. Rogers, engineer, electric lighting and dis- 
tribution, New York, New Haven & Hartford; C. S. String- 
fellow, assistant to electrical engineer, Atlantic Coast Line; 
A. L. Kelly, electrical engineer, Missouri Pacific; E. H. 
Werner, assistant electrical engineer, Virginian; and R. P. 
Winton, testing engineer, Norfolk & Western. 


Discussion 


The report was presented by Mr. Williamson with some 
additional information to clarify and supplement the report. 
Discussion was directed primarily toward possible hazards 
involved. One member said that when thawing pipes, opera- 
tors should be warned that precaution must be taken to pre- 
vent fires. Another cited а case in which a baking oven blew 
up. This fortunately happened at night and no one was in- 
jured. The incident showed the importance of proper ven- 
tilation. 

In response to a question concerning the use of infra-red 
lamps, one member said that manufacturers are now using 
them for baking surface finishes on Diesel-electric locomotives 
and that the practice has greatly reduced drying time. Other 
applications of electric heating included in the discussion 
were electric welding for building up rail ends, heating of 
Diesel lubricating oil and radiant space heating. In conclu- 
sion, a member complimented the committee on the large 
amount of useful information contained in the report, saying 
that it was almost a text book. 


How to Select 
Starting Batteries 
By K. A. Vaughant 


The number of lead-acid cells required to operate the 
motor needed to start a Diesel engine is determined 
by the designer of the Diesel engine. If, for example, 
the starting motor of a locomotive Diesel is designed 
about a 64-volt circuit, a 32-cell lead-acid battery is 
required, each lead-acid cell being rated at 2 volts. 
But there is a lot more to it than that. The three 
principal considerations involved are: (1) the tem- 


f Manager, Field Engineering, Gould Storage Battery Corporation, Tren- 
ton, 
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Fig. 1—Discharge characteristics for a 
starting battery operating at 77 deg. F. 
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perature at which the battery is to be operated, (2) 
the breakaway voltage required, and (3) the final 
voltage to which the battery can be discharged and 
still start the engine. 

Knowing these factors (they depend on the design 
of the engine and starting motor), the discharge 
characteristic curves are used to select the correct 
battery. The discharge characteristic curves are pre- 
pared on a per cell basis since different Diesel engines 
require batteries having different numbers of cells. 
The abscissa is marked off in amperes per positive 
plate. The reason for this will become apparent as the 
use of the curves is explained. 

Typical curves are shown in Figs. 1 and 2. If an 
initial breakaway voltage of 1.2 volts per cell is 
required, one would follow this coordinate out to the 
"initial volts" curve and then drop down to the 
"amperes per positive plate" ordinate. Knowing the 
total current required, say 2,000 amp. for breakaway, 
the number of positive plates can be determined, in 
this case 2000/180 — 11.1, or 12 plates. For each 
positive plate there is an equal number, plus one, of 
negative plates. So the battery required would be a 
25-plate battery. Battery plates are connected in 
parallel so the more plates, the more current avail. 
able. Incidentally, this battery would discharge to 
a final voltage of .70 volts per cell in 214 minutes. 

, From Fig. 2, if the battery was to be used in a 
northern climate, a 33-plate battery would be re- 
quired. 

Sometimes the selection of the battery depends on 
the final voltage, i.e., the voltage to which the battery 
can be discharged and still start the engine. This 
value, again, is determined by the design of the 
starting circuit. For example, if the final voltage of 
a battery required to deliver 1,200 amp. is not to be 
below 1.00 volts per cell at 77 deg. F., a 21.plate 
battery would be required. This battery would have 
an initial voltage of 1.40 volts per cell and would 
discharge to a final voltage of 1.00 volts in 4 min- 
utes. Át 32 deg. F. a 3l.plate battery would be 
required. 

If the battery indicated does not fit the space 
limitations, then the same procedure would be fol. 
lowed using discharge characteristic curves of other 
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Fig. 2—Discharge characteristics for 
a battery operating at 32 deg. F. 


battery models until a battery fitting the space limita- 
tions is met. Because of the size and weight, batteries 
are assembled in units of three or four cells. This not 
only makes it easier to handle the batteries in confined 
spaces, but also makes it possible to stow sections 
of the battery in several locations. Since cells are 
connected in series the current remains the same 
regardless of the number of cells used. 


4,000-Hp. Locomotives 
Go Overseas to Chile 


The two largest electric locomotives ever exported by 
the General Electric Company have started their long 
trip to Chile, S. A. Each locomotive weighs 230 tons 
and has a continuous rating of 4,000 hp. at the rails. 
Operating from a 3,000-volt overhead contact system, 
they will be used for freight and passenger service 
on the electrified division of the Chilean State Rail- 
ways, extending from Valparaiso to Santiago, where 
connections are made with the Transandean Railway, 
which handles through traffic to Buenos Aires. 

Designed for operation on heavy grades in Chile, 
the locomotives are able to haul a 990-ton train of 
36 cars up a 2.2 per cent grade at 25 m.p.h. Maximum 
rated speed is 75 m.p.h. 

The units have an overall length of 75 ft. 8 in. and 
have a 66-in. gauge. The first of the units has already 
been shipped. The second recently left Erie for New 
York City for early shipment to Chile. 

The locomotives were built at the General Electric 
Company's Erie, Pa., plant, and are so large that 
when shipment was made, it was necessary to use a 
special five-car train on circuitous routing. Three of 


One of the two electric 
locomotives shipped from 
Erie, Pa., to Valparaiso, 
Chile 


The crate containing the cab being loaded 
on board the S.S. Copaipo in New York 


the five cars carried the locomotive cab which over- 
hung the center flat car by almost 15 ft. on either end. 
The other two flat cars each carried half of the run- 
ning gear. The sections were boxed for protection 
against the elements while at sea. Total weight of a 
locomotive cab and its protective box was 246,900 Ib. 
The trucks were boxed separately. Enough lumber, 
15,000 board ft., went into making the box housing 
the cab, to build six 10-ft. x 12-ft. rooms. More than 
246 lb. of nails were used in its construction. 
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NEW DEVICES 


Steel-Abrasive 
Non-Skid Floor Plate 


By combining two irreconcilable mate- 
rials—abrasive grain and rolled steel—a 
non-skid floor plate has been introduced 
by the Alan Wood Steel Co., Consho- 
hocken, Pa. This new product is being 
marketed under the name of A. W. 
Algrip. 

Abrasive grain, the same type used in 
grinding wheels, is rolled as an integral 
part of the upper portion of steel floor 


plate. It can be sheared, drilled, coun- 
tersunk, machined and flame-cut. Flang- 
ing is not recommended due to the abra- 
sive material being non-elastic. 

There are manifold uses for the prod- 
uct in most every industrial plant. It is 
effective when used for industrial floors, 
loading platforms and ramps, walkways, 
building entrances, and for trench апа 
hatch covers. 

With the floor plate, there is no slip- 
ping even when it is placed on a steep 
incline. It does not lose its non-slip 
characteristic, because as the surface 
wears, new abrasive particles are con- 
stantly exposed. 

Floor plates are available in thick- 
ness from \-in. to ?&.in. inclusive, and 
in widths up to 60-in maximum by 144- 
in. long. 


Pressure-Type Welding 
Improves Boiler Tubing 


A new process for welding boiler tubes 
has been developed by the Combustion 
Engineering-Superheater, Inc. Chatta- 
nooga, Tenn. The principles of induction 
heating and pressure welding are both 


employed in the new process which is 
used to make tube joints. A high-fre- 
quency generator supplies power for the 
induction coil, the heating from which 
serves in effecting a pressure-type weld. 
A feature of this apparatus is an en- 
closed atmosphere to protect the weld- 
ing surfaces against oxidation during the 
heating period. By combining induction 
heating and pressure welding, pressure- 
type welds may be made without ob- 
jectionable upsetting of metal in the 
welding zone. 

Tubes, drum hangar rods, and head- 
ers may be welded by this process, 
which is capable of handling materials 
ranging from l.in. to 10-in in diameter. 
Actual welding time is but a few sec- 
onds, depending upon the size of mate- 
rial. The use of backing rings is avoided, 
and welds may be made of one alloy 


steel to another or of alloy steel to car- 


bon steel. 


Vapor-Clarkson 4,000-lb. 


Steam Generator 


The Vapor Heating Corporation, Chi- 
cago, has recently developed a larger de- 
sign of the Intensi-Fired steam generator 
for Diesel locomotives. The new Model 
OK-4740 has a rated capacity of 4,000 
lb. of steam per hr. with 20 per cent 
overload capacity, which steps the out- 
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put up to 4,800 lb. per hr., ог more than 
any steam generator heretofore furnished 
for heating Diesel-powered passenger 
trains. The generator occupies a space 
only 73 in. long, by 50 in. wide, by 
79% in. high. 

In addition to exceptional capacity the 
new steam generator includes an im- 
proved coil design, starting switch, 
blower, firepot, spark plug, Servo-con- 
trol and electric-eye shut-off. All drive 
belts are also eliminated. 

In order to develop more steam in a 
machine of the same size as earlier mod- 
els, Vapor engineers developed a new 
conical coil, each turn of which has an 
offset to give maximum exposed surface 
to hot gases. There are 700 ft. of seam- 
less steel tubing in the coil, or 200 ft. 
more than in previous designs. Each coil 
passes a hydrostatic test at 1,200 lb. 
per sq. in. and meets all boiler-code 
specifications. 

An economizer coil, made of 75 ft. 
of seamless-steel tubing, has been placed 
in the path of exhaust gases, resulting 
in more efficient use of heat released and 
also reducing to a considerable extent 
exterior and interior corrosion of the 
main coil. 

A three-phase starting sequence is 
provided. One switch starts the generator 
and turns on the one 7!ó-hp. electric 
motor which operates the water pump. 
blower and fuel pump. 

In order to move the needed air with 
strict limitations on space and current 


draw it was necessary to develop a 
more efficient blower fan. Full working 
steam pressures of over 200 lb. are de- 
veloped in less than two minutes from 
water at 50 deg. F. 

In line with new Diesel-locomotive de- 
velopments, all driving belts have been 
replaced with a new direct drive. This 
is an added safety step and also makes 
it unnecessary for railroads to carry ad- 
ditional stocks of belts. 

The refractory has been removed from 
the firepot resulting in larger combus- 
tion space to increase the amount of 
heat released. 

А rugged electric eye has been applied 
as standard equipment on this machine 
to cut off the fuel supply if the fire does 
not light up in five seconds, an added 
safety control. 

А new type of flat spark-plug plate has 
been developed to give more sparking 
area, more positive lighting up of the 
Ére and to require fewer adjustments. 

The Servo-control includes heavier 
water-body castings to reduce the chance 
of warpage, an aluminum instead of a 
brass piston, clock-type spring instead of 
coil springs, and fewer adjustments. 
These changes all serve to give better 
service with less maintenance. 

Other engineering improvements in- 
clude the fuel nozzle, heavier relays, 
damper position stops, fuel pressure 
valve, blow-down valves and pressure- 
gauge snubbers. 


Hydraulic Feed-Axle 
Centering Machine 


А hydraulic-feed axle centering machine 
has been built by the Niles Tool Works 
Co. Division of Lima-Hamilton Corp., 
Hamilton, Ohio. The unit is designed for 
centering new axles, and renewing cen- 
ters on either mounted or unmounted 
axles, prior to turning operations. With 
this machine, too, wheel sets may be 
checked as to concentricity of journals, 
with reference to the periphery of the 
wheel. 


Measuring 15% ft. long, 6 ft. high, and . 


3% ft. wide, the axle centering machine 
consists of a bed, two sliding spindle 
heads, and two axle-chucking units. The 
right-hand head is assembled on a stand 
that is slidably mounted on the bed and 
provided with an adjustment for accom- 
modating various lengths of axles. The 
left-hand head is mounted on a fixed 
stand, rigidly bolted to the bed. Each 
spindle is driven through worm reduction 
gearing by a 3-hp. vertically mounted 
motor operating at 1,800 r.p.m. 

Axles may be chucked on the collar, 
on the journal, or on the wheel seat. 
The axle-chucking units are adjustable, 
with respect to length and diameter, to 
accommodate various size axles, both 
mounted and unmounted, with either in- 
side or outside journals. Two sets of 
jaws to accommodate axle journals 4% 
to 6% in. diameter, inclusive, are fur- 
nished with the machine. 

In operation, the fully automatic unit 
permits a depth of cut of only !62-іп. or 
less. By clamping on the journal collar, 
the new centers coincide with the orig- 
inal center, and therefore axle journals 
may be trued up with approximately 
l45.in. dept of cut. As a result, it is not 
necessary to remove the amount of metal 
that has been previously required under 
old methods to obtain axles with perfect 
centers. This feature provides savings in 
the metal of the axle, itself, so that the 
axle can be used much longer. 

Renewed centers in axles can be ma- 
chined to within 0.005-in. concentricity 
with the journals, with better balanced 
wheels as a consequence. 

Once the axle has been clamped in 
the chucking jaws, the only manual 
operation necessary is moving the hy- 
draulic contro] lever into the traverse 
position. From this point on, the oper- 
ation is entirely automatic. With the 
spindles revolving, both heads feed for- 
ward simultaneously and stop with auto- 
matic control when centers are drilled to 
American Association of Railroads re- 
quirements. The heads then return to 
starting position and so are ready for the 


next cycle. 
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Brake and 
Hoist Control 


Two closely related equipments, a d.c. 
two-shoe, two-magnet brake and a d.c. 
crane hoist control, have been announced 
by General Electric’s Control Divisions. 
The brake is designed for use on steel 
mill drives, cranes, hoists, bridges, con- 
veyors, and for general marine service. 
The control is specially intended for use 
on whirley, revolver, gantry, and overhead 
cranes in steel mills, shipyards, on ore 
bridges, warehouses, and on loading and 
unloading towers. 

The brake consists of a malleable iron 
frame, two self-aligning shoes which pivot 
on spherical bearings, two armatures piv- 
oting on sealed graphite bearings, two 


Two-shoe, two-magnet, d.c. brake 


symmetrical E-type magnets with cast-in 
coils, and a ventilated wheel of molyb- 
denum alloy. The iron frame fully pro- 
tects all moving parts, universal ball 
joints protected by neoprene sleeves per- 
mit self-alignment of shoes and insure 
uniform lining wear, and a quick-release 
mechanism, which responds to a wrench, 
permitting removal of wheel, either*hori- 
zontally or vertically, or changing brake 
linings without disassembling any part. 
The torque-setting indicator gives a di- 
rect reading of foot pounds torque set- 
ting, and the operating gap indicator pro- 
vides a ready visual check on magnet gap 
and lining wear. The brake is applicable 
for either right- or left-hand mounting, 
either on the floor or, with brackets, on 
motors. 

The crane hoist control incorporates 
several unique features. It provides power 
hoisting and power dynamic lowering, de- 
pending upon the requirements of the 
load on the hook. The change from power 
to dynamic braking lowering is inherent 
in the control and hence is independent 
of either the operator or any particular 
control device. When decelerating, the 
speed is reduced automatically before 
the solenoid brake sets, thus minimizing 
mechanical brake maintenance and pro- 
tecting both motors and hoist equipment 
from excessive wear and shock. 

In addition, both overshoot and down 
drift are eliminated. When the master 
switch is thrown rapidly from the “off” 
position to any lowering position, with a 
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lo 

а hook, the motor speed does 
І ershoot; and since the first hoist- 
b» Point will hold rated load with no 
ownward drift, the master switch need 
only be moved to the second hoisting 
point to lift the load. 

Futhermore, ample protection is af. 
forded by a spring-closed contactor which 
provides dynamic braking circuit, thus 
assuring a retarded lowering speed even 
if the magnet brake fails to hold an ex- 
cessive load. 


Battery Cell Filler 


An improved Exide battery cell-filler is 
announced by the Electric Storage Bat- 
tery Company, Philadelphia, Pa. It is 
adapted to batteries used for railway car 
lighting and air conditioning, Diesel lo- 
comotives, electric industrial trucks and 
tractors, and marine service. 

It is made in three sizes: 45-in. length 
for railway car lighting and air condition- 
ing batteries; 30-in. for Diesel-electric 
locomotives; and 15-in. for industrial 
trucks, and certain types of marine bat- 
teries. It has been field-tested thoroughly 
in these services. 

The filler consists of a tube with a 
nozzle at one end and at the other a han- 
dle which is equipped with a Lunken- 
heimer valve, operated by finger control. 
At the valve or handle end is an electric 
signal lamp which flashes a warning when 
the water in the cell reaches the correct 
level. 

The lamp is operated from a 115/6-volt 
transformer, or from five dry cells, car- 
ried in a small steel case attached to a 
canvas belt, which goes around a mainte- 
nance man’s waist. 

The nozzle is molded of tough rubber 
to withstand severe operating conditions. 
The filler is so designed that if, through 
abnormal service conditions, certain parts 
are damaged, it may be disassembled and 
the damaged parts easily repaired or re- 


placed. 

One of the accessory features of the 
filler is a “quick-as-a-wink” disconnect 
coupling and valve available for cell-fill- 
ers used in the railway field where the 
batteries are located on both sides of the 
car. This feature enables the maintenance 


man to disconnect the cell-filler quickly 
from the water supply hose, which can 
then be passed under the car while the 
filler is carried around by hand to the 
other side, and reconnected. 


D.C. Welder Uses 
Plate-Type Rectifiers 


Direct-current welding machines, using 
plate-type rectifiers instead of the con- 
ventional rotating components used in 
motor-generator welding equipment, are 
available from the Westinghouse Electric 
Corporation. These welders are rated in 
accordance with N.E.M.A. standards for 
industrial type, single-operator, arc weld- 
ers. They are available in 200-, 300-, and 
400-amp. ratings. 

Major components of the welders are 
a three-phase welding transformer, a 


three-phase adjustable reactor, and a 
plate-type (selenium) three-phase, full- 
wave rectifier. 

The no-load loss in a 300-amp. welder 
is 500 watts, as compared to 2,480 to 3,600 
watts for a conventional motor-generator 
welder. The power factor at normal oper- 
ating load conditions is comparable to 


induction-motor-driven welders. The weld- ' 


er's efficiency at full load is 66 per cent 
as compared to 54 per cent for motor- 
generator welders. Efficiency increases at 
reduced load conditions, reaching 73 per 
cent at 20 per cent rated load. 


Safety Valve 
For Diesel Locomotives 


A newly designed safety valve has been 
made expressly for use on steam gen- 
erators on Diesel locomotives. [t is 
suited for use where a safety valve must 
withstand an "above-the-average" beat- 
ing due to high temperatures, large 
amount of popping, etc. 
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Every part of this valve distributed В 
the Magnus Brass Mfg. Co., Cincinnati 
Ohio, has been engineered and tested 
secure the right combination of desig 
and materials. The result is the Type 
safety valve, which has a silver 
alloy feather valve and base; an | 
tremely hard bronze alloy adjusting rin 
a special spring made of nickel 
which will permit setting for either 
245-lb. or 300-lb. steam generator pr 
sure with no change of any parts. _ 
The spring case has been serrated | 
dissipate heat to give an accurate, 
safety valve for long, hard use. 


Heavy-Duty Floodlight 


Two heavy-duty, general-purpose Mood 
lights, have been announced by Gene 
Electric’s Lighting and Rectifer Div 
sions. 

The new lights, the type L-84 rated 
500 watts and the type L-85 rated If 
watts, can be used for all general-purpos 
applications and are available for eithe 
general lighting service or floodligitin 
service lamps. А complete range of 
M.A. types 1 through 5 is provided,” 

Weather-tight and substantially co 
structed of heavy-gauge aluminum, @ 
of the new units weighs less than 17 
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Non-corrosive materials—aluminum and 
stainless steel—are used throughout. 

The door, hinged for easy relamping, 
uses three simple swing-type door latches. 
The heat-resistant door glass is cushioned 
in a silicone rubber gasket which wraps 
around the edge of the glass and also 
seals the joint between the door and the 
casing. A clamping handle for vertical 
adjustments is provided so that the flood- 
lights can be serviced completely without 
the use of tools. 

An auxiliary reflector of finished alu- 
minum provides high beam efficiency. The 
floodlights can be provided with either 
narrow-beam polished or  wide-beam 
etched reflectors. 

Both types are available in three stand- 
ard mountings, including a portable base. 


Tool for Removing 
Anchor Plates 


A new tool for fast, easy and clean re- 
moval of strap ends, anchor plates, etc., 
in cleaning freight cars is now available 
from Signode Steel Strapping Company, 


Chicago. It consists of a patented bar 
with a ratchet head and a handy pry-bar 
end. It is 36% in. in length, and light, 
weighing only 694 lbs. 

Hitherto, cleaning up freight cars has 
been a difficult task. This ratchet tool 
draws out the nails as it lifts the plate 
with minimum effort. There is no splin- 
tering of wood on either the car side walls 
or the floor. Where the stub ends of the 
strap are short, they can be easily and 
quickly removed with the pry-bar end 


Magnetically Actuated 
Clamping Device 
The illustrated *Magna-Vise" consists of 
a pair of magnetically actuated clamps 
so designed that work parts of non- 
magnetic materials may be located be- 
tween the jaws and held firmly against 
the face of the magnetic chuck for ma- 
chining purposes. 

The unit, manufactured by Hanchett 
Magna-Lock Corp., Big Rapids, Mich., 
increases the usefulness of magnetic 
chucking equipment by making it ap- 
plicable to hold rigid types of non- 
magnetic material such as brass, copper, 


plastic, glass, hard rubber, aluminum, 
stainless steel, etc. 

The work is placed on the magnetic 
chuck surface between the clamps so that 
the toothed edge of each clamp is in 
contact with the work. 

Each clamp is composed of two steel 
sections connected to each other by a 
pre-set spring steel strip. The angle of 
this spring is such that these sections 
normally will be 5 deg. to each other. 
When the chuck is energized, the jaws 
of the clamps are forcibly drawn to a 
horizontal position by the magnet, exert- 
ing a powerful lateral thrust against the 
work piece. 


Saddle-Type 
Universal Turret Lathe 


Illustrated here is a redesigned lathe, 
with 212-іп. bar and 12.in. chuck capac- 
ity, weighing over 444 tons without tool- 
ing. It combines many construction and 
control features, characteristic of the 
previous model, with improvements de- 
signed to provide rapid metal removal. 

The new over-all functional design of 
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the Model 7A universal turret lathe pro- 
duced by the Jones & Lamson Machine 
Co., Springfield, Vt., gives consideration 
to the greatly accelerated developments 
in high surface speed metal removal 
The design of the bed, emphasizes 
strength and rigidity, and provides jor 
increased facility in chip disposal. 

Threading to maximum turning length 
with carriage or saddle is made possible 
by a full length lead screw. An ill 
sliding-gear quick-change gear box with 
a single lever pitch selector, provides 
a wide range of pitches. Both cross slide 
and saddle are equipped with power 
rapid traverse, and the turret is power 
indexed. 

Two ranges of twelve spindle speeds, 
20 to 1,000 r.p.m. or 30 to 1,500 rpm 
are available, with a constant speed mo- 
tor. Selection is made by a single lever 
speed selector. 


Meter for Corrosion 
And Electrolysis Testing 


A small model of a multi-combination 
meter designed specifically for electro 
lysis and corrosion investigations and 
cathodic protection testing in both field 
and laboratory has been made available 
by M. C. Miller, 1142 Emerson avenue, 
West Englewood, N. J. 

It is made with either of two sets of 
instruments. In Model B-l, the lowre 
sistance voltmeter is 1,000 ohms per volt, 
and the high-resistance voltmeter is 20,00 
ohms per volt. In the Model B2 the 
low-resistance voltmeter is 3000 ohms 
per volt, and the high-resistance voltmeter 
is 62,500 ohms per volt. Nine ranges 
from 10 mv. to 100 volts are provided on 
the low-resistance voltmeter. Six ranges 
from 0.1 volt to 20 volts are provided on 
the high-resistance voltmeter. A milliame- 
ter-ammeter is provided with nine range 
from 2 m.a. to 20 amp. ; 

The tester is said to be highly versatile 
and provides for measurement of йе 
tically all corrosion and cathodic gn 
tion testing. It is claimed that this i? 
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In addition to higher production, 


profiling brings you these advantages: 


€ Because of lower tool pressure, concentricities of 
.002" to .004" can be obtained —at least equal to 
those produced by grinding. 


@ Both wheels are turned to exactly the same tape size 
—every time. 


€ With carbide tools, skid flats can frequently be turned 
out with cuts of as little as Ye’ to '4" —at a big saving 
in metal (and wheel life)! 


The new method of turning wheel treads by profiling is 
going to change, completely, your wheel-shop practices. 
Profiling permits the use of carbide tools— with cutting 
speeds of 120 to 150 feet per minute and a feed of 12” 
per minute. A single cut completes the cutting, the finish- 
ing, and the flanging cycles, eliminating the conventional 
set of roughing, finishing and forming tools. With profiling, 
it is possible to achieve a 20-minute floor-to-floor time— 
and for light cuts, even this time can be reduced. Thus a 
production of 18 to 20 pairs in an 8-hour day is entirely 
possible. 


Several Niles hydraulic-feed car-wheel lathes 
equipped for profiling are now in use in prominent 
railroad shops. Others are on order. We will be glad 
to help you in your arrangements to see one of these 
in operation. Just call the Lima-Hamilton sales office 
in New York, Chicago, or other principal cities, or write 
direct to Lima-Hamilton Corporation, Hamilton, Ohio. 


NILES TOOL WORKS СО. • A Division of Lima-Hamilton Corporation e HAMILTON, OHIO 
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strument greatly reduces the time for 
field and laboratory testing as it elimi- 
nates connecting up the many separate 
instruments frequently required. It is 
lightweight (about 13 1b.) and compact, 
being in a 9-in. x 12-in. x 6-in. walnut 
case. Standard flashlight dry cells are 
used and can be replaced easily without 
soldering. Schematic wiring diagrams 
showing typical uses in corrosion and 
cathodic protection testing, and sugges- 
tions for use are supplied with each 
meter. 


Accessory Tools 
For Maintenance Shops 


A series of four new all-purpose tools 
designed for general maintenance work 
has been announced by the J. Н. Wil- 
liams & Co., 400 Vulcan st., Buffalo 7, 
N. Y. They are the combination vise, 
stand and pipe bender; combination 
slip-joint pliers; aluminum pipe wrench; 
and a stud remover. 

The vise stand, made of aluminum has 
the advantage of rigidity combined with 
light weight. Its reinforced design pre- 
distortion under. severe service. 
Two pipe benders are provided one for 
pipe up to ¥y-in., the other for pipe up 
to Sein. Recess for oil-can and handy 
slots for tools are provided in addition 
to the vee pipe support. The aluminum 
alloy legs may be folded and tied to- 
gether with permanently attached D 
This new stand includes a pipe which 

1% to 2-in. pipe. | | 

а ciun pliers are available in 
5, 6, 8 and 10-in. sizes. A 7-in. size 18 
also made with à side cutter. The аре 
jal high carbon steel, is heat-treate 

2 ler forging in such a manner às to 
р id decarburization of the jaw and 
рый areas assuring long life for the 
А ched teeth іп the jaw gripping sur- 
pus These individually cartoned pliers 
{асел aned in bright nickel plate with 
= aiid handle areas buffed bright. 

Ја ат aluminum pipe wrenches are 
drop-forged from high tensile йо 
athe heat-treated for maximum streng 


«Their strength and long- 
и ре аге comparable with 


vents 


i lities 

ring quà n 
MAT T on or steel wrenches. Replace 
T steel jaw inserts are inter- 


able alloy 
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changeable. The same insert fits handle 
or movable jaw. Multiple dove-tail de- 
sign and retaining screw assure easy as- 
sembly and firm anchorage. Inserts are 
cadmium-plated. The movable jaw is 
suspended between two springs of unique 
design. Gripping action is immediate 
and positive. 

The stud remover model No. S-60B, is 
designed for use with 'ó.in. square drive 
handles and attachments. It is equally 
efficient for removing or setting studs. 

An eccentrically mounted roller with 
deep milled edge provides a non-slipping 
gripping surface which is non-burring. 
Stud capacity is 516 to ^4-in. diameter. 
This device is made from selected alloy 
steel, heat-treated and chrome-plated. 


Tool Balancer 


A tool balancer is now available from the 
Keller Tool Company, Grand Haven, 
Mich., which suspends tools weighing up 
to 20 Ib. over the work areas, supplements 
the services of Keller balancer 65A-2, of 
10-Ib. capacity. 

Both balancers, the manufacturer states, 
materially reduce loss of production time, 
protect workers from fatigue, and elimi- 
nate careless tool handling. 
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High-Temperature 
Insulating Tape 


An electrical tape that will stand tem. 
peratures up to 300 deg. F. is being made 
by the Minnesota Mining and Manulac 
turing Company, St. Paul, Minn. The 
tape, “Scotch” brand electrical tape No. 
27, is used alone, without other insulating 
materials. It has a glass cloth backing 
that is fireproof, and a thermosetting ad. 
hesive that sets at 250 deg. F. in two 
hours, or 300 deg. Е. in one hour. It con- 
tains no sulphur. 

The glass cloth is unaffected by moi- 
ture, will not shrink, stretch or rot, and 
has a tensile strength of 150 Ib. per in. 
of width. Among uses for the tape are 
insulating outside transformer coils, tap- 
ing down armature hoods, making splices 


in the charger control boxes of foundry 
cupolas, splicing wires under cooking 
units of commercial ranges, and protect: 
ing feeder cables in light pole installations, 


Electric Drill 
With 11/-in. Capacity 


A specially designed and engineered 
electric drill for all types of heavy cor 
struction and maintenance work has been 
announced by the Mall Tool Company. 
7813 S. Chicago Ave, Chicago 19. A 
time and effort saver in drilling metal 
wood and driving lag screws and running 
nuts, this unit has a capacity of 14 ir. 
and is their model 540A. 

Special construction features include 8 
heavy-duty Universal motor for Ilwl. 
a.c.-d.c. operation (also available for 20 
volts), an on-and-off switch in control 
handle, an interlocking reverse switch. 1 
detachable side pipe handle, Timken rol 
er bearings, a No. 3 Morse taper and i 
triple gear reduction. Operating speed is 
150 r.p.m. 

Model 540B is also available. This 
unit's speed is 90 r.p.m. Optional equip 
ment for the drill includes a %-in. Jacobs 
chuck, slip clutch that can be set for pre 
determined pressure and socket wrenches 
from %- to 115.in. capacities. 
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"They've been waitin’ here for seven hours” 


You'll never have to wait this long for a moving 
train at a railroad crossing, but that's what would 
happen if the annual production of Wyandotte 
Chemicals Corporation were put into a single freight 
train. It would take more than 29,000 tank, box, 
dry ice and hopper cars to carry the 1,250,000-ton 
load. Moving at 30 m.p.h., the 222-mile-long train 
would pass a given spot in about seven hours. 
Wyandotte Chemicals Corporation, with its own 


' WYANDOTTE CHEMICALS CORPORATION 
SERVICE REPRESENTATIVES IN 88 CITIES 


WYANDOTTE, MICHIGAN e 


sources of raw materials, is the world’s largest man- 
ufacturer of specialized cleaning compounds for 
business and industry. Wyandotte makes the complete 
line of railway cleaners. 

No matter what your cleaning needs may be, 
you'll find there's a Wyandotte Product made to do 
the job efficiently, economically. 

For details, write or call your nearest Wyandotte 
representative. 


"Т М алде 
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Solenoid Operated 
Automatic Oiler 


The latest addition to a line of lubricat- 
ing devices produced by OilRite Cor- 
poration, 3441 So. 13th st., Milwaukee 7, 
Wis., is an electric oiler which is entirely 
automatic in operation. Oil is released 
from the reservoir by a solenoid operated 
valve through single or multiple sight 
feed valves to a number of individual 
bearings to be lubricated. 

Applications include use with machine 
tools, punch presses, conveyors, chain 
lubrication, driving rods, etc. 

The solenoid in this model DE unit is 
connected across the line of the driving 
motor of the machine whose bearings are 
to be lubricated. When the motor switch 
is turned on, lubrication of the bearings 
starts immediately. There is no toggle 
switch to be turned on or off, and the 
single reservoir will feed up to 24 bear- 
ings thus replacing many individual 
oilers. 

Hair-line adjustments on each feed 
valve can be made and retained through 
the use of a friction screw, the amount 
of friction being varied by tightening or 
loosening the knurled lock nut, depend- 
ing upon individual conditions. This screw 
can be locked against severe vibration. 

The oiler can be operated manually in 
case of power failure. Standard models 
are available in five body sizes with 
capacities from 9 oz. to 1 gal., up to 24 
feeds, for standard voltages and fre- 
quencies. 


Threaded 
Magnetic Plug 


The U. S. Plug & Fitting Co., Frederick 
Bldg., Cleveland 15, Ohio, has developed 
a line of magnetic plugs ranging in size 
from М to 1% in. in standard square 
head, countersunk and special designs. 

The construction of the plug is such 
that cleaning is easily accomplished by a 
blast of air. By varying the length of the 
supporting stem, the magnet is placed in 
the lubricant stream where it can do most 
good. The magnets used are of sintered 
(permanent Alnico) that possesses a 
high attractive force. 

The normal wear of piston rings, gears 
and other moving parts often deposit in 
the lubricant small particles of ferrous 
abrasive metal, that if not removed, may 
result in excessive wear of these moving 
parts. This magnetic plug has properties 
that will effectively remove and hold fer- 
rous metal particles from a moving lubri- 
cant. 

The magnet is attached to the plug 
with a non-ferrous metal stem, eliminat- 
ing dissipation of the magnetic force 
which would occur if directly attached to 
the ferrous plug. 


All magnetic plugs are threaded with 
Dryseal thread, and are completely inter- 
changeable with any standard Briggs 
type pipe thread. The use of Dryseal 
threads effects a seal without the use of 
pipe dopes or compounds. The seal is 
accomplished by a metal to metal con- 
tact which is produced by а trunca- 
tion of the major diameter (root) of the 
internal thread and the truncation of the 
minor diameter (root) of the external 
thread. 


Lathe for 
Reboring Diesel Liners 


Roads operating Diesel power are con- 
fronted with the problem of cylinder liner 
maintenance which involves the reboring 
of liners. In the majority of shops this 
job is handled on an assorted variety of 
available equipment with makeshift adap- 
tations resulting in costly maintenance 
and sub-quality. 

The American Tool Works Company, 
Cincinnati, Ohio, has developed equip- 
ment especially for this operation. A 
standard 20-in. heavy duty Pacemaker 
lathe is used as the basic machine, to 
which is applied a spring-actuated pro- 
filing attachment with hardened and 
ground steel guideways. This attachment 
carries a hardened steel template against 
which a rider is held by a heavy spring 
which in turn controls the movement of 
the tool slide to reproduce the template 
form in the bore of the liner. 

A substantial boring bar, held in a 
forged steel tool block securely clamped 
to the plain block rest, carries a cement- 
ed carbide boring tool so the boring op- 
eration may be done at the correct speed 


TELESCOPE SCARW ТҮРЕ 
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ATTACHMENT 19 rt олт POSITION 


and feed to produce the desired finish in 
the fastest possible time. Particular at- 
tention is called to the fact that with this 
equipment a blend of the relief with the 
straight bore is accomplished and the 
chamfer at the stud end is secured all in 
one setting. 

A floor-to-floor time of 50 minutes, 
based upon a boring speed of 275 ft. per 
min. and a .005-in. feed and including 18 
minutes for handling, is considered nor- 
mal for this equipment. Stock removal is 
1/64 in. on a side. 

For holding the cylinder liner securely 
a flange type fixture is mounted directly 
on the spindle nose against which the 
liner is bolted by means of the studs 
which are fixed in the liner when it is re- 
moved from the engine. This fixture is 
made very accurately in order to hold the 
liner in perfect alignment for the boring 
operation and is carefully balanced to 
permit of high speed operation without 
vibration. 

An advantage offered by this machine 
is its ability to be almost instantly con- 
verted to a standard engine lathe adapt- 
able to the wide variety of lathe opera- 
tions encountered in the average railroad 
shop. By simply loosening the two nuts 
marked D, shown on the accompanying 
sketch, the profiling attachment which is 
bolted to and travels with the carriage 
becomes inoperative and the lathe is ready 
for standard lathe operations. The boring 
bar and holder may be removed quickly 
and a standard tool post substituted. 

The lathe swings 22% in. over the bed 
and carriage wings and 15 in. over the 
tool rest. For maximum service it may be 
driven by a 30 hp. motor; has 18 or 37 
spindle speeds up to 1,600 r.p.m., if de- 
sired, and is regularly equipped with re- 
newable hardened and ground tool steel 
bed vees for the carriage to ride on. 


American Pacemaker set-up for reboring cylinder liners 
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Jam deiade Бы: 


a. ome ELECTRO-MOTIV E I 


The new General Motors F7 


“provides ample water- and steam- 
“generator capacities for either 
2single- or multiple-unit operation 
zin heavy-duty passenger service: 


ух лал NI 


AAN 


WATER CAPACITY 


(without dynamic brakes) 


WATER CAPACITY 
(with dynamic brakes) 


STEAM-GENERATOR 
CAPACITY 


ErECTRO-MOTIVE 


1,800 GALLONS 


1,200 GALLONS 


2,500 POUNDS 4,000 POUNDS 


DIVISION ОР 
GENERAL 
MOTORS 
LA GRANGE, ILL. 


GENERAL \ OTORS 


LOCO OTIVES 


. Home о# the Diesel Locomotive 


NEWS 


Age of 
Freight Cars 


Tut following table, based on data pub- 
lished by the American Railway Car Insti- 
tute, shows by age groups (according to 
the year originally built) the number of 
freight-carrying cars owned by Class I 
steam railways on January 1, 1939 and 
1949. This method grouping, as well as the 
figures and statements which follow, is 
subject to qualification by reason of the 
fact that some of these freight-carrying 
cars have been rebuilt at some time after 
their original construction. However, the 
Bureau of Valuation of the Commission 
estimates that these rebuilt cars do not 
comprise above 10 per cent of the present 
cars and this is supported to some extent 
by comparisons of the annual figures of 
new and rebuilt freight car installations 
in the past decade. 

In the 10-year period, there was an in- 
crease of only 49 per cent in the total 
number of freight-carrying cars and this 
naturally affects somewhat the changes 
in the age distribution. Somewhat curi- 
ously, the figures indicate that the pro- 
portion of freight cars has substantially 
increased in both the lowest and highest 
age groups. Thus the proportion of cars 
one to five years old increased from 9.15 
to 15.17 per cent and those from one to 
ten years old from 17.40 to 28.84 per cent. 
On January 1, 1949, the proportion of cars 
15 years old or less was practically the 
same as on January 1, 1939. On the other 
hand, cars over 25 years old increased 
from 25.23 per cent in 1939 to 34.68 per 
cent on January 1, 1,49. Cars 21 years old 
and over increased from 45.60 per cent 
of the total to 53.61 per cent. 

Of the 611,070 cars in the over 25- 
year age group, 338,204 or 55 per cent 
were more than 30 years old. In mak- 
ing these comparisons no account has 
been taken of changes in the assignment 
of railways to Class I. 


Coal-Weighing Tenders 
For British Locomotives 


British RarLways аге to equip nine 
locomotive tenders with coal weighing 
apparatus, following experiments with 
two tenders already in use on the 
London Midland Region. 

The apparatus consists of a separate 


Freight Carrying Cars Owned By Class | Railroads—By Age Groups * 


4s of Per cent As of Per cent 
Аке January 1, о} January 1, °{ 

( Years) 1939 Total 1949 Total 
lto 5 153,775 9.15 267,410 15.17 
6to10  .. beore enis куйка» . 138,058 8.25 240,883 13.67 

11 to 15 ees. 343,516 20.44 153,386 8.70 
161020. Sieh ec еа АСИ т 27833 10.567 155,910 8.85 
21 to 25 312,306 20.37 333,580 18.93 
Over 25 e $24,024 25.23 611,070 31.68 

Total ‚1,680,623 100.00 1,762,239 100.00 


* Based on date originally built 

l Includes 338,204 cars over 30 yeara old 

Source: Statistics of Car Building and Car Repairing (1938 and 1918 editions) published annually by 
American Railway Car Institute А 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE NOVEMBER ISSUE 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Illinois Central.................. 91 1,000-hp. Diesel-elec.............. American Loco. Co. 
American Loco. Co. 
Pennsylvania................... 45! Diesel-elec. road frt.......... | Baldwin Loco. Wks. 
5! Diesel-elec. road pass......... Electro-Motive 
176! Diesel-elec. yard switch.......] | Fairbanks, Morse 
General Electric 
Lima-Hamilton 
FREIGHT-CAR INQUIRIES 
Road No. of cars Type of car Builder 
Union Расібс................. oa: 2,900: 50-ton. box i... osque tox I Rhe bo ERR E 
790: „Ф000: stock 54:2 h ees Бк er ы конк OES hot 
250° ^50-ton flat. у» nulle laden оа RR ERU 
1400  S0-ton опдо[а...................................... 
100 70-Чоп копдоһа...................................... 
PASSENGER CAR ORDERS 
Road No. of cars Type of car Builder 
Great Northern........ ux ins à 6 Mail-baggage...................American Car & Fdry. 
6 Bagg.-dormitory................. American Car & Fdry. 
6  60-pass. соасһезв................. American Car & Fdry. 
6  Cotfce-shop-lounge............... American Car & Fdry. 
6 36-pass. dining.................. American Car & Fdry. 
6 36-pass.-obser.-lounge............ American Car & Fdry. 
302 Sleeping............... cee ee eee Pullman-Standard 


! Estimated cost $1,000,000. Delivery of these units in February 1950, will permit complete 
Dicselization of the road's steam division. 

2 The new road locomotives will be assigned to main-line service in various parts of the system. The 
176 new Diesel switchers, added to 449 already in operation, will enable the Pennsylvania to completely 
Dieselize its switching operations at many points. Deliveries are scheduled to begin in January, 1950, and 
are expected to be substantially completed by August, 1950. 

3 Sixteen of the 30 sleepers will be of the 1 compartment-3 bedroom-7 duplex roomette-4 open section 
type, 8 of the 4 bedroom-16 duplex roomette type and 6 of the 2 compartment-5 bedroom-6 romette type. 
Delivery of all of the cars, which, with equipment previously ordered, will be used for the new streamn- 
lines fect that will take over the “Empire Builder” run, is expected during the first half of 1951. 

OTES: 


Chicago, Rock Island & Pacific. —The Rock Island is placing in service several completely stream- 
lined, Diesel-powered suburban trains between Chicago and Joliet, Ill.. and intermediate stations. The 
road was scheduled to receive during November the first group of 20 new suburban cars built by the 
Pullman-Standard Car Manufacturing Company. each with a seating capacity of 100 passengers. The 
Rock Island has already purchased 12 Diesel-electric locomotives for use in commuter service. The new 
cars are constructed of ightweight Cor-Ten steel and are equipped with roller bearings. hi haprad 
electric brakes, Tightlock couplers and the latest ull-coil spring trucks with snubbers and shock absorbing 
devices for easy riding. Entrance to the cars is provided by two sets of pneumatic-controlled sliding 
doors on cach side of the car instead of the conventional vestibules at the ends. Hand rails and low- 
tread, anti-slip metal steps allow easy access to and exit from the cars. The coaches have fluorescent 
lighting, shatterproof Thermopane windows and thermostat-controlled heating. Twelve of the cars are 
air-conditioned and the remainder have forced filtered air ventilation. Trains assigned to the longer 
suburban runs, such as Joliet, will have washroom and toilet facilities. 

Delaware, Lackawanna & Western.—The "Phoebe Snow." the Lackawanna's new streamline passenger 
train, was placed in operation between New York and Buffalo, N. Y., on November 15. Two complete 
units of the train provide daily service in each direction. Each train consists of eight or more cars, accord- 
ing to traffic requirements. Besides new coaches, there is a dining car and a tavern-lounge car containing 
an observation section available to all passengers. The westbound train carries а bedroom-roomette 
sleeping car, New York to Chicago. 

Greal Northern.— This road plans to purchase during 1950 50 Diesel-electric locomotives for passenger. 
freight and switching services, at a cost of $10,227,000. These will include 1 600-hp. and 6 1,000-hp. 
awitchers; 31 1,500-hp. road-switchers: 5 3,000-hp. and 4 4,500-hp. freight locomotives: and 1 3,000-hp 
and 2 4,500-hp. passenger locomotives. Some $4,585,000 will be spent for 500 stecl refrigerator cars for 
the Western Fruit Express Company (а С. №. subsidiary), while an additional $2,050,000 will go for 
improvements to miscellaneous projects and for the purchase of machinery, tools and similar equipment. 
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OU’RE not "experimenting" when you turn to Texaco 

Dieseltex HD. This fine railroad Diesel lubricating oil 

has proved its worth in service on the rails. It has more 

than enough of what it takes to meet the stiffest require- 
ments of leading Diesel locomotive builders. 

Texaco Dieseltex HD keeps engines cleaner, better pro- 

tected and more efficient because it has high detergent- 


NEW YORK ° CHICAGO Ы 


TOLEDO, PEORIA & WESTERN RAILROAD — “Best East to West” 


— keeps these two 1500 hp. Alco Road Switchers busy 


TEXACO STAR THEATRE presents MILTON BERLE on television every Tuesioy night. 


SAN FRANCISCO 


dispersive characteristics, plus an exclusive formula 
containing a special heavy-duty additive that gives excep- 
tional resistance to oxidation and sludge formation. 

Let a Texaco Lubrication Engineer show you how 
Texaco Dieseltex HD is increasing efficiency and economy 
for other railroads. Ask him to tell you about Texaco’s 
Systematic Engineering Service. Just call the nearest Rail- 
way Sales Division office listed below, or write The Texas 
Company, Railway Sales Division, 135 East 42nd Street, 
New York 17, N. Y. 

e ST. PAUL * 


ST. LOUIS e ATLANTA 


around the clock. They average 12,000 miles monthly. Both 


units are lubricated with Texaco Dieseltex HD exclusively. 


TEXACO Dieseltex HD 


FOR ; ALL RAILROAD DIESELS 


METROPOLITAN OPERA broadcasts every Saturday afternoon. 
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d Circular No. 582 gives com- 
plete details on these new 
W ant a lower pressure valve to give the same [_Уо!уез. Mailed upon request. 


Fig. 2140 
GLOBE 


125 Ib. S.P. 
200 Ib. W.O.G. 


Built to LUNKENHEIMER 
QUALITY STANDARDS 


-> 


dependable, low-cost service you get in higher 
pressure LUNKENHEIMER Valves? 

Here it is — New Fig. 2140 Globe; Fig. 2141 
Angle; Fig. 2142 Lift Check; Fig. 2144 Swing 
Check. These valves feature Lunkenheimer’s 
traditionally fine design and sturdy construction, 


plus exclusive silicon bronze alloy stems which 
n ilure due to wear. Nowhere in the line is dependability 
eliminate stem thread failure more important than in Check 


i nts for lower pressure Valves. These Checks function quick- 
Whatever your requireme 1 Р Пед ly ond positively, seat accurately 
service. you'll find these new valves unequalled snd tightly. 
, 
for dependabi 


Fig. 2142 LIFT CHECK 
125 Ib. S.P. 200 Ib. W.O.G. 


lity and true economy. 


for 

factures а wide variety of products 

LUNKENHEIES equirements . « o. Valves ot pronze,. мон 

railroad Servier fittings, unions, air nozzles, boiler mount 

and steel; COcks ло devices. Write for Circular No. ; 
d lubricating, Aes for Railroad Service". 


ings NKENHEIMER V. 


Fig. 2144 SWING CHECK 


ESTABLISHED 1862 
125 Ib. S.P. 200 Ib. W.O.G. 


Roo: 
THE LUNKENHEIMER= 


"QUALITY" 
CINCINNATI 14, OHIO. U.S.A, 


6 
w YORK 13 CHICAGO 
BOSTON 10 PHILADELPHIA 34 


— 
PORT DEPT 318 322 HUDSON $T. NEW YORK 13. N Y 
єх 
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bunker, with vertical sides and self- 
trimming back, which fits inside the 
tender and normally is locked on 
brackets when the locomotive is moving. 
To weigh the coal the locks are re- 
leased and the load is transmitted by 
levers to a steelyard on which it can be 
measured by means of the usual sliding 
weights. 

The specially fitted tenders will be 
tested on all types of locomotives to 
ascertain the amount of coal consumed 
when using the same or different grade: 
of coal while performing the same clas 
of work over any particular section of 
line. 

The apparatus can also be used to 
ascertain the amount of coal used dur 
ing various duties such as firing-up, 
in terminals, shunting, working the 
train, standing, etc. Locomotive in- 
spectors travel with the tenders and 
record the consumption in detail, The 
variation in consumption because of 
various firing and working practices can 
be demonstrated to the engine crew #0 
that they may make the most economical 
use of the coal. 


1.C.C. Grants More Time 
To Install AB Brakes 


Tue Interstate Commerce Commission 
has given the railroads more time to 
install AB brakes on all freight cars 
used in interchange service, but it has 
set out a schedule which contemplates 
that all unequipped cars shall be 
equipped or withdrawn from service by 
December 31, 1951. The requirement 
that the brakes be installed was orig 
inally imposed by the commission's Sep- 
tember 21, 1945, order in the No. 13308 
proceeding, and the deadline was nett 
January 1 when the latest extension order 
was issued. 

The latter, dated October 10, stipu- 
lated that all freight cars not equipped 
with AB brakes by next December 3l 
shall be equipped, or withdrawn from 
interchange service, in accordance with 
the following schedule: Where the num 
ber of unequipped cars is 2,000 or les, 
all shall be equipped or withdrawn on 
or before December 31, 1950; where the 
number of unequipped cars is over 200 
one-half shall be equipped or withdrawn 
on or before December 31, 1950, and the 
remainder on ог before December 3l, 
1951. 


Friend Becomes Loco. Bureau 
Assistant Director 


PnEsipENT TRUMAN has given James Ё 
Friend a recess appointment as assistant 
director of the Bureau of Locomotive In 
spection, Interstate Commerce Commis 
sion. The appointment was made on o 
tober 27, eight days after the “sine di 
adjournment of the Eighty-first Cm 
gress’ first session, at which the Senate 
took no action on the President's nomi 
nation of Mr. Friend for the same ро 
tion. 

Mr. Friend, who has been a district i 
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This 2800 - horsepower installation of Ingersoll-Rand 
Class PRE Compressors generates the Air Power for 
one of America's outstanding metal mines. It is typical 
of thousands of similar heavy-duty compressors that 
are so essential in practically every industry. 


Whether they supply Air Power for Air Tools in fac- 
tory, mine, or construction work, or compress hazardous 
gases at extremely high pressure in a costly process, the 
purchaser must. rely upon the experience and judgment 
of the manufacturer for a dependable compressor that 
meets his specific requirements. To make sure you get 
the best, select an Ingersoll-Rand Compressor...backed 


by ае 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


COMPRESSORS - ROCK DRILLS - AIR TOOLS - BLOWERS - PUMPS · 


2674 


(7 


INGERSOLL-RAND 


021306 


ARE THESE 


latas 


[ш ERES d 77-year old 

company that grew from the 
two of the earliest compressor build- 
ers in America. 


Experience and Know-how 

to build compressors for any 
pressure, any gas, any size, any 
service. 


Facilities second to none... 
for design, research, metallurgy, 
and manufacture. 


[rr] Range of sizes... with 
standardized frames, running 
gears and interchangeable cylinders 


.. plus special cylinders, valves and 
coolers for special applications. 


[3 Flexibility of Drive ... а 
choice of compressors powered 
by electric motor, oil, gas, or steam. 


R Record of Performance 

..thousands of compressors 
successfully operating in every 
branch of industry. 


Design Features that give 

you the best in efficiency, dura- 
bility, dependability, easy operation, 
and low maintenance. 


R Trained Personnel ...men 
who know Air Power...who 
build, sell, and service air drills and 
tools as well as compressors. 


[3 Progressive Policy ... con- 
tinuous pioneering and develop- 
ment of both new and old products. 


Service ...with offices in prin- 
cipal cities all over the world. 


ENGINES - HOISTS - VACUUM EQUIPMENT 
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READY e 
АМ 
"t TO THREAD 

T to 2' PIPE 


RIESID No. 65R gives real 


precision threads — quickly and easily 


@ In just 10 seconds you're ready to cut fast, accurate threads 
on 1," 114," 112" and 2" pipe. Workholder sets instantly — 
only one screw to tighten, no bushings. The 65R has no 
extra dies for you to bother with; one set of high-speed steel 
chaser dies does the trick on iron, steel,brass or copper pipe 
or conduit. Buy work-saver 65Rs from your Supply House. 


IWORKSSAVEREPIPERETOOLS 


THE RIDGE TOOL CO. * ELYRIA, OHIO 
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spector of the bureau with headquarters 
at Memphis, Tenn., took his oath of 
office on October 31. Under the recess 
appointment, he will serve in the assistant 
directorship “at the pleasure of the Presi- 
dent,” but not longer than “the end of 
the next session of the Senate.” The fact 
that he got the recess appointment would 
seem to indicate that the President will 
submit his nomination to the Senate 
again after Congress returns for its sec- 
ond session on January 3, 1950. 

The original nomination, which has 
now been returned to the President, was 
pending before the Senate committee on 
interstate and foreign commerce at the 
time of adjournment. At hearings be- 
fore that committee, Mr. Friend was op- 
posed by the Brotherhood of Locomotive 
Engineers and Brotherhood of Locomo- 
tive Firemen & Enginemen, but was sup- 
ported by the Railway Employees De- 
partment, American Federation of La- 
bor, the International Association of Ma- 
chinists, and the International Brother- 
hood of Boilermakers. 

Mr. Friend, whose appointment was 
recommended to the president by the 
commission, came to the bureau in 
January, 1946, after about three years 
of service on the staff of the former 
Office of Defense Transportation. For 
some 20 years prior to 1942 he was em- 
ployed by the Texas & Pacific, serving as 
general foreman and master mechanic. 


SUPPLY 
TRADE 
NOTES 


LUNKENHEIMER CoMPANY.—[In order to 
separate the functions of president and 
general manager of the Lunkenheimer 
Company, Paul M. Arnall has been ap- 
pointed vice-president and general man- 
ager of the company, effective January 3. 
The management organization will then 
consist of Frank P. Rhame, president; 
Mr. Arnall; Homer E. Luken, vice-presi- 
dent and assistant general manager: 
Harry A. Burdorf, vice-president-sales, 
and Edmund P. Lunken, vice-president. 
* 


FAIRBANKS, Morse & Co.—Russell A. 
Stevens, formerly Diesel department man- 
ager, Los Angeles (Calif.) branch, of 
Fairbanks, Morse & Co., has been ap- 
pointed manager of the company's Boston 
(Mass.) branch. Не succeeds V. О. 
Harkness, who has assumed the duties 
of Diesel sales department manager for 
the Boston area. 


* 
Емлотт Company.—Harry А. Erb, 
service manager of the steam turbine 


ae. 


| 


т 
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Yes, CURING-IN-LEAD is a big reason why 
TIREX Portable Cords and Cables stand up longer 
wherever rough usage is the order of the day. 


CURING-IN-LEAD adds 
an already tough Selenium Neoprene jacket so that 


extra toughness to 


crushing and twisting, dragging over rough sur- 
faces, pulling around sharp bends, and continual 
reeling and unreeling all find it well-nigh impos- 
sible to mar the efficient performance of TIREX 
Cords and Cables. And Selenium Neoprene Armor, 
in addition, provides stout resistance to oils, 
grease, chemicals, heat, flame, sunlight and weather 


hazards. 


Doesn't this complete protection suggest longer 
cord and cable life to you? ... That's just what it 
means, and it is your assurance of low-cost trouble- 
free operation of all portable equipment from hand 
tools to heavy machinery. 


For a complete description of the CURED-IN- 
LEAD Process, and of other “plus” values that 
TIREX products today for 
Folder 993. 


feature, write us 


SIMPLEX-TIREX 


SIMPLEX WIRE & CABLE CO. 
79 Sidney Street 
Cambridge 39, Mass. 
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| Machinery Corp. for the past six years, 
has rejoined Elliott as assistant to M. A. 
King, vice-president in charge of engi- 
| neering, with headquarters at Jeannette, 


| Pa. 
* 
$АЕЕТҮ Can Heatinc & Licutinc Co. 


—J. J. Kennedy has been appointed vice- 
president in charge of engineering and 


sales of the Safety Car Heating & Light- 
C E | ing Company, with headquarters in New | 
Haven. Leonard Pierson has been ap- | 
| pointed vice-president in charge of serv- 


For DEPENDABLE Results = s а FAST! | ERE a graduate of Carnegie 


ы à X | Institute of Technology, started his busi- 
JOHNSTON furnaces for every heating job—engineered and ness career in 1919 with the Pyle-Na- 


built to your needs. Known for SAFETY and DEPENDABILITY. 
TOOL FURNACES ~ | 


—designed to cover all ranges of | | 
tool heat treatment. Furnace i S 
shown is underfired, complete 
with Johnston Blower mounted as 
shown and oil burner mounted at 
rear. Furnace and combustion 
chambers separated by special 
hearth tile, with openings be- 
tween arranged so that flame will ; 
not pass into heating chamber or o | 
strike the stock. | 


department of the Worthington Pump & | 
| 


| De n 

CAR BOTTOM FURNACES | AP A 
tional Company in Chicago, first as elec- 
trical engineer and later as chief engi- 
neer. In 1930 he was appointed vice- 
president of the О. C. Kechley Company 
in Chicago. In 1935 he became design 
| and development engineer of Safety Car 
Heating and Lighting, later sales engi- 
| neer. Previous to becoming a vice-presi- 
| dent he was director of the sales di 
vision. 

Mr. Pierson is a graduate of Steven: 
Institute of Technology. He became aí- 


—for annealing, normalizing 
and stress relieving. Clean 
heating, high efficiency and 
fuel economy is attained by 
the JOHNSTON "Reverse 
Blast" Low Pressure Burner. 
Roller bearing car axles and 
door hoist shafts, power oper- 
ated car pullers and other 
practical features. 


FORGING FURNACES 

Single End Door Type shown has one chamber 9' wide, 6' deep, and two 
doors 20" high—one 2' wide, 

the other 2'6" wide. Other 

door arrangements to suit. 


Fired from the ends with two | 

burners. Complete with John- : ; | 

ston Electric Type Valveless dE 74 Ў | 

Automatic Control and hy- р 

draulic door hoisting тесһа- | 

nisms. 

The JOHNSTON line also includes Blacksmith "NA Rivet Forges, Tire | i | 

Heaters, Burners, Blowers and other equipment to SPEED PRODUCTION— | Ы | 

SAFELY! 

L. Pierson 
С тик filiated with the Pintsch Compres 
Me енен рте н Corpóritios in 1909 and in 1942 brezme 

ND MINNEAPOLIS 13, MINN. Na Sas Maj Rh ne of SPESE - 

ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT | eE the Sekt Dur Heatlog A 
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STRIPPING TWO CAR WHEELS SIMULTANEOUSLY AT N.Y.O. & W.R.R. SHOPS, MIDDLETOWN, N. Y. 


‘All standard MCB car axles and wheels, together 
‘with trailer sets and diesel locomotive wheels, 
can be stripped in the Chambersburg Duplex Wheel 


Press with a speed unequalled by any other method. 


STRIPPING DIESEL WHEELS AND GEAR SIMULTANEOUSLY Details in Bulletin 18-L-8 


CHAMBERSBURG 
ENGINEERING CO. 


CHAMBERSBURG, PA. 


TUBE CLEANERS For Automatic Blow Down Pipes . . . 


Arch Tubes . . . Branch Lines . . . Circulating Tubes. Shown is 
Cleaner No. 4350 for cleaning circulating tubes. 


TUBE EXPANDERS Precision built of alloy steel . . . heat 
treated for uniform grain and hardness. Made for all tube sizes 
. for every requirement. No. 164 for 1” 0.D. to 4” 0.D. tubes 

è is illustrated. 


for complete information, write our Railway Sales Representatives 


Н U RO T MANUFACTURING COMPANY 
I 3240 Е. Woodbridge St. Detroit 7, Michigan 


М, AIRETOOL 
AN 


S MANUFACTURING COMPANY 


`М 
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Lighting Co. Prior to becoming a vice- 
president he was director of engineer- 
ing and research. 

А * 

Pressep STEEL Car CoMPANY.— The 
general offices of the Pressed Steel Car 
Company will be moved to Chicago from 
Pittsburgh, Pa. All departments now in 
the Koppers Building in Pittsburgh will 
be transferred to Chicago, but a sales 
office will be maintained in Pittsburgh. 


* 


Соғ Оп, Corporation.—Daniel К. 
Winter, formerly manager of national 
account sales for the Gulf Oil Corpora- 


Daniel R. Winter 


tion, has been appointed assistant general 
manager in charge of transportation 
sales, primarily direct sales to railroads, 
air lines and steamship lines. Mr. Winter 
joined Gulf Oil in 1933 as a special sales 
representative. 


* 


GeneraL ErEcrRIC Company. А Diesel- 
electric school is being conducted by the 
General Electric Company in its Erie, 
Pa., plant. Here, G. Ез Locomotive and 
Car Equipment Divisions offer instruc- 
tion in operation, inspection and main- 
tenance of that company's switching 
locomotives. 

The program is tailored particularly 
for the personnel who will be working 
on the locomotives when they are in 
service. The classes are kept small, with 
a limit of about 20 people to a session. 
In this way, instruction can be person- 
alized and kept flexible enough to meet 
the needs of the individuals in the class. 

The school lasts a week and is offered 
Íree of charge. Selection of personnel to 
attend is made by the customer, who 
pays for the student's traveling and liv- 
ing expenses. There is no charge for 
enrollment, tuition, or books. 

"Book learning" is kept to a mini 
mum and practical work is stressed. 
Actual equipment parts are brought inte 
the classrooms and the work is presented 
in everyday shop terms and practices 
All sizes of Dieselelectric locomotive: 
for industrial switching are observed өп 
test and in actual operation on the test 
track. 

А part of the course consists of tour: 


——MHÁÓ—  H—  — MÀ 


1 EARL W. BALL, Esso sales dept. lubrication engineer, watches 
DR. LEONARD E. MOODY, Standard Oil Development Co. re- 
search chemist, rate piston and rings for carbon and varnish deposits, 


PERFORMANCE OF RAILROAD DIESEL LUBRICANTS IN AN 
ELECTRO-MOTIVE FT LOCOMOTIVE IN FREIGHT SERVICE 


PISTON DEPOSIT BUILD-UP VERSUS MILEAGE 


MEDIUM HEAVY 


MEDIUM 


LIGHT 
>< STRAIGHT MINERAL OIL 


OVERALL PISTON DEPOSITS 


[Г] DETERGENT OW A 


оит Ам DETERGENT OL B 


| © DETERGENT on С 
| 


THOUSANDS OF MILES OF FREIGHT SERVICE 


PISTON DEPOSIT BUILD-UP VS. MILEAGE — Oils 

A and B indicated as superior to C and ordinary 
mineral oil. Tests showed greater corrosion caused by B. 
A was selected as basis for DIOL RD. 


...Great New Diesel Locomotive Lubricating Oil Developed 
in Largest Controlled Lubricant Field Test Ever Conducted ! 


A THREE-YEAR TEST—the most comprehensive ever con- 
ducted on diesel locomotive lubricating oils — has been 
completed by Esso. 


ESSO'S LABORATORY ON WHEELS was a two-unit Electro- 
Motive locomotive equipped with V-type, 1,350 hp. 
800 r.p.m., 16 cylinder, 812 x 10 in. diesel engines. A 
complete set of testing instruments, including specially 
devised equipment, was installed and the locomotive 
was put into service on the N. Y., O. and W. 


AT THE END OF THE TEST locomotive #601 had gone over 
a half million miles under varying conditions of load, 


3 N. Y., ONTARIO & WESTERN LOCOMOTIVE #601 as it 

was being equipped with testing instruments for Esso’s 
3-year, half-million mile controlled field test of diesel lubri- 
cants. 


speed and temperatures. A vast amount ot important 
information and *know-how" on diesel operation had 
been accumulated ... and a superior new lubricating oil 
had been developed. The oil, now named DIOL RD, is 
available in two grades: 74 and 76. DIOL RD contains 
a special additive that reduces engine deposits, inhibits 
corrosion, fights oxidation, is not lost in service. 


FOR FURTHER INFORMATION on DIOL RD 74 and 76 and 
this unprecedented 3-year test, contact Esso Railroad 
Sales Division, Esso Standard Oil Co., 15 West 51st St., 
New York 19, N. Y., today! 


SOLD IN: Maine, N. H., Vt, Mass, Conn, В. |, N Y., Penna., 
N. J., Del, Md., D. C., Vo., W. Va., №. C., 5. C., Tenn., Ark., La. 
ESSO STANDARD OIL COMPANY — Boston, Mass, — New York, 
М. Y.— Elizabeth, N, J.— Baltimore, Md.— Richmond, Va.— Charles- 
ton, W. Va.— Charlotte, М. С, —Columbio, S. C.—Memphis, Tenn,— 
Little Rock, Ark. — New Orleans, La. 

ESSO STANDARD OIL COMPANY OF PENNSYLVANIA — 
Philadelphia, Pa. 
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НЕВЕ АВЕ 


Time and Labor Savings FOR YOU 


Your SHOPS can use 
the same cleaner and 
equipment as are used 
in the installation de- 
scribed below — to get 
equally effective clean- 
ing and outstanding 
time savings in cleaning 
diesel parts. 


Parts Cleaned—Diesel heads, liners, pistons, rods, wrist pins, 
piston baskets and carriers, snap rings, bearings, bearing races, 
timing gears, housing covers, blower supports, suction screens, 
lube oil separators, valves, etc. 


Previous Methods and Time Involved—Boiling in a tank of hot 
caustic solution, followed by a great deal of hand labor with 
scrapers, brushes, etc. Time: 15-20 hours of boil-out never turned 
out parts which did not need hand work. 


MAGNUS METHOD AND TIME INVOLVED—Parts are cleaned іп a 
No. 6 Magnus Aja-Dip Sr. Cleaning Machine using Magnus 755 
(plus 25% water). Solution is maintained at 130°-140°F. Time: 
1% hours, and parts are completely clean, needing no hand work. 


Solution Life—Original charge of Magnus 755 has been in steady 
use 8 hours a day, 6 days a week, for 3 months. No make-up has 
been necessary, and cleaning is just as good as at the start. 


Cleaning Quality — Better cleaning than they ever got with old 
method. Bronze and soft metal parts are especially bright. Carbon 
deposits around port holes of heads and liners are completely re- 
moved in the machine. 


WRITE FOR THE MAGNUS RAILROAD DIESEL CLEANING MANUAL 


Railroad Division 
MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, М, 3. 


] LY In Canada—Magnus Chemicals, Ltd. 
\ SN 4040 Rue Masson, Montreal 36, Que. 
масти CLEANERS 


AND 


CLEANING EQUIPMENT 


Representatives in all Principal cities 
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through the Erie Works to see the ac. 
tual manufacturing processes, Students 
observe Diesel-electrics under constr. 
tion in the various stages of шап 
ture and see the components as they are 
assembled in the locomotives, 

When the course is completed, the su. 
dents return to their respective com 
panies to put into practice what they 
have learned. 

* 

Symincton-Goutp CORPORATION.—}. 
T. Casey has been appointed assistant 
vice-president of the Symington-Guuli 
Corporation, with headquarters at Nev 
York. 

* 

Кірсе Toot Company.—l. C. Rid. 
ardson has been appointed sales тере 
sentative in the intermountain territr 
of the Ridge Tool Company, Elyria, Ohio. 
The territory comprises Missouri, Капа, 
Colorado, Arkansas, and Wyoming. M: 
Richardson's headquarters are in S 
Louis, Mo. 

+ 

GeneraL Motors Dieser Lro.—Robet 
E. Hunter, formerly a district «le 
manager of the Electro-Motive Division 
of General Motors in Chicago, has been 
named director of sales of the newly 
formed General Motors Diesel Lid 
Mr. Hunter will make his headquartes 
in Montreal where the company’s sales 
offices have been established in the Inter 
national Aviation Building. Frederick Г. 
Walker, Jr., has succeeded Mr. Hunter 
as district sales manager for Elect 
Motive at Chicago. 

Mr. Hunter, who first joined Genen! 
Motors in 1937 as business management 
manager with the Pontiac Motor Di 
sion, is a graduate of the University d 
Michigan. Following graduation k 
served in various sales capacities vii 


xdi 


R. E. Hunter 


T 
Graham-Paige Motors matte 

was associated with AE is 
апу, a subsidiary Of Ys ` jin 
фы ы in Industrial Relations Joins: 
Electro-Motive as assistant 
industrial relations, Mr. = 
manager of statistics 1 m 

and then district 58 ез 
Chicago. T 

Mr. Walker is à graduate 0 


here he 
University, Bethlehem, Ра, W 


| 
| 
| 


greater efficiency and economy in 
rail operation. 


THESAF ET Y ^а COMPANY "c 


NEW YORK CHICAGO PHILADELPHIA ST.LOUIS SAN FRANCISCO NEW HAVEN MONTREAL 
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**Johnson's been defeating all comers since he covered 
his log with slip-resistant 4-WAY Safety Plate." 


- 
- і ж. Ж Vos; 


You'll be a winner, too, with Inland 
4-WAY Safety Plate in your plant 
or on your product . . . because 
4-WAY cuts costly slips and falls. 
Its raised-lug pattern provides firm, 
sure footing. Made of steel, it won't 
burn, crack, warp, or splinter... 
and it’s practically maintenance free. 
INLAND STEEL CO., 38 South 
Dearborn St., Chicago 3, Ill. 


WRITE FOR BOOKLET 


NV A» S a 
STOCKED BY LEADING 
STEEL WAREHOUSES 


. S. Pat. Off. 
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ceived the degree of B. S. in Industrial 
Engineering. Following graduation he 
took a summer position with the Great 
Northern, and then returned to his alma 
mater where he served as an instructor 


F. W. Walker 


in machine design during the 1936-37 
academic year. He left Lehigh to join 
Electro-Motive in June, 1937, starting 
as an hourly apprentice. He progressed 
through the ranks to become application 
engineer in 1945 and in the following 
year was appointed manager of sta- 
tistics and market analysis. He was on 
military leave from April, 1941, to De- 
cember, 1945, entering the Army Air 
Force as a 2nd Lieutenant and rising 
to the rank of Lieutenant Colonel. 
* 

Am Repuction Sates CoMwPANY.— 
Н. К. Salisbury has been appointed 
president of the Air Reduction Sales 
Company, with which he has been asso- 
ciated for over 23 years in various execu- 
tive capacities. The following have been 
appointed vice-presidents: Н. F. Hen- 
riques (general sales) ; J. J. Lincoln, Jr. 
(railroad sales and sales services); S. B. 
Stouffer (distribution), and N. L. Wisser 
(field office management). 

* 

TowNsEND Company.—The Townsend 
Company, New Brighton, Pa., has estab- 
lished a new sales office in the Broad 
Street Station building, Philadelphia, 
Pa., under the direction of Edward T. 
Brown, sales manager of the eastern 
division. 

* 

Union Equipment CoMPaNY.— The 
Union Railway Equipment Company ha: 
appointed the Deems Supply Corporation. 
542 Fifth avenue, New York 19, as ex- 
clusive sales representative for Ureco 
devices in the eastern territory, includ- 
ing New York, Boston, Mass., Washing- 
ton, D. С., Baltimore, Md., Philadelphia. 
Pa. Pittsburgh and Cleveland, Ohio. 

© 

WATERBURY BATTERY | CoMPANY.— 
William Ј. Gabb and associates have 
acquired all the interest in, and the 
business of, the Waterbury Battery Com 
pany, Waterbury, Conn. Mr. Gabb has 
been elected president and treasurer and 
Martin L. Martus, the retiring president, 


LEO NM —. 1 L M OM. 


- отла T 


JONES & LAMSON SADDLE TYPE 


2%" Bar or 12" Chuck 


UNIVERSAL TURRET LATHE 


Rugged, Functional Design, Heavy, Deep, Rigid Bed Gives New Production Efficiency 


Full Length Lead Screw: Power Rapid Traverse for Cross Slide and Saddle— 


Carriage and Saddle Threading to Full Turning Length Power Indexing Turret 
Wide-Range, Single Lever Thread Selector Lower, Wider Chip Pan with Centrifugal Coolant Pump 


12 Spindl ds with 20H Constant 
All-Sliding Gear Quick-Change Gear Box Hat erg S кин duda dcs 


Automatic Safety Interlocks on Threading Controls All Tooling Interchangeable with Previous 7A Models 
— PLUS all the famous Jones & Lamson characteristics of easy operation, versatility and repetitive accuracy! 


Built & Powered to Produce MORE chips per tool, MORE pieces per hour, 
MORE profit per job — than any turret lathe of comparable size! 


JONES & 
LAMSON 


MACHINE COMPANY 


V Write to Dept. 710 for Complete Information 
Springfield, Vermont, U.S.A. 
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the battery that's 

Designed for Diesel Duty— 
AND DOES THE JOB 
IT'S DESIGNED TO DO! 


Diesel driven equipment demands... 


^ Battery that gives a large volume of current at starting 
motor voltage requirements . . . 

A Battery that maintains operating voltages ot low 
temperature limits... 

A Battery that's bullt with high electrical efficiency and 
conducting capacity... 


A BATTERY THAT’S DESIGNED TO SATISFY THESE AND 
THE MANY OTHER AUXILIARY DEMANDS OF DIESEL 
SERVICE... 


К. W.I Depend оп К. W. to do the job it's designed to dol 


K. W. BATTERY 
COMPANY. Ine. 


3705 N. LINCOLN AVE. Foot of MONTAGUE ST. 


CHICAGO 13 BROOKLYN, 2 
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will continue in an advisory capacity. 
С. A. Nelson wil continue as vice- 
president and sales manager, serving 
railroad requirements for primary bat- 
teries. 


* 


Vapor HEATING Corporation.—L. б. 
Bolin has been placed in charge of 
service responsibilities to railroads oper- 
ating in and near Denver, Colo., for the 
Vapor Heating Corporation. Mr. Bolin, 
who will now have his headquarters in 
the Equitable Building in Denver, has 
been with Vapor Heating Corporation for 
several years, working with railroads in 
the Chicago area. 

* 


Morton - Grecory | ConPORATION.— 
Eiwood E. Zerbe has been appointed field 
engineer in the Atlanta, Ga., district for 
the Nelson stud welding division of the 
Morton-Gregory Corporation, with head- 
quarters at 965 Crescent avenue, N.E, 
Atlanta. 

Mr. Zerbe began his career as an ap- 
prentice in the Altoona, Pa., shops of 
the Pennsylvania, with which road he 
remained for 20 years, advancing to the 


Elwood E. Zerbe 


position of machine shop foreman. For 
four years he was employed by the 
Franklin Railway Supply Company at 
New York. Early this year he became 
a specialist on railroad applications for 
the Nelson stud-welding division of Mor- 
ton-Gregory. 
* 

Batpwin Locomotive Wonks.—Jana 
R. Staples has been appointed manager 
of the newly consolidated locomotive en- 
gineering department of the Baldwin 
Locomotive Works, which covers Diesel- 
electric, steam, turbine and electric loco- 
motives. Other appointments in that de- 
partment are as follows: Ralph Schmidt, 
manager, mechanical section; Ralph A. 
Miller, manager, electrical section; John 
T. Shatagin, manager, development sec- 
tion, and Warren B. Darlington, super- 
visor, drawing office. 


* 


GnavBAR Exectric Co.—G. Е. Hessler, 
vice-president of the Graybar Electric 
Company, has been appointed to head 
the company’s sales activities. H. P. 
Litchfield, formerly assistant general 


MODERN TRACTION MOTORS DEMAND 


LUBRICATORS! 


РТ? prove... 


. . . That bearings run cooler with 
FELPAX Lubricators because they 
feed more oil to the journals than 
98% wool yarn. 


FELPAX LUBRICATOR _ С 
> 


Patented 
and 
Patents 
Pending 


Typical installation of a Felpax Lubricator in the 
oxle cap of a Diesel locomotive traction motor. 


UNDER MAXIMUM LOADS...AT HIGH SPEED 
AND CONTINUOUS OPERATION 


Win the first turn of the axle, FELPAX lubricators begin 
their job. The wicks are in constant contact with the journal 
providing continuous free flow lubrication. The FELPAx , 
method of lubrication extends liner life and reduces wheel 
change-outs by as much as 75% due to lateral and radial 
bearing wear. FELPAx Lubricators are available for almost 
any sleeve bearing application on Diesel, Electric or Steam 


locomotives. 
Note the simple easy method of installation of the Felpax 
Lubricator in the axle cap as illustrated above. 
FOR FULL PARTICULARS 
SEE YOUR LOCOMOTIVE BUILDER OR WRITE TO... MILLER 
MILLER FELPAX CORPORATION FELPAX 
WINONA, MINNESOTA LUBRICATOR 
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Your Traveling Public 


—appreciate the streamlined handsome appearance of a train—coaches with 
bright clean exteriors, suggesting a pleasant comfortable trip. 
—Use PERMAG Compounds for clean operations. 


Your Operating and Maintenance crew 


—need a clean, safe, attractive interior to render the best service to patrons. 
—Use РЕКМАС for every cleaning requirement. 


How PERMAG Cleaning Compounds help 


PERMAG is thoroughly adaptable to DIESELS. Can be used 
for interiors where electrical construction might interfere 
with wet compounds. 

Our Technical Representatives would like to discuss any clean- 
ing problem you have. Write us or 'phone. 


MAGNUSON PRODUCTS CORPORATION 


Mfrs. of Specialized Cleaning Compounds for Industry 


50 COURT ST. BROOKLYN 2, N. Y. 


In Canada: Canadian PERMAG Products, Ltd., Montreal, Que. 


WILSON 


Below—Unit arranged for use in pit 
for de-icing and drying under- 
body equipment. 


Mabile DE-ICING 


and DRYING UNIT 


Fast, thorough drying 


of Diesel Locomotives 
and equipment... 


è Portable, versatile Wilson 
Mobile De-Icing and Drying Units blow a 
large volume of warm air which evaporates 
water as the ice melts. Ideal for de-icing and 
drying locomotive interiors without damage 
to instruments and electrical equipment. 
Can be quickly changed for use in pit or on 
ramp. Radiation elements integrally cast in 
aluminum and tested to 500 p.s.i. Motors 
furnished to suit available electric circuits 
for operation on 220- or 440-volt lines. 
Write for complete data and blueprints. 


Above — Unit 

arranged for use on ramps 

in diesel-electric maintenance 
plants, for cab interior equipment. 


WILSON ENGINEERING CORP. 


122 South Michigan Blvd. . 


Chicago 3, Illinois 
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sales manager, has been appointed gen- 
eral supply sales manager to head all 
supply lines, and C. S. Powell, vice-presi- 
dent, will head appliances and com- 
munication lines. Messrs. Litchfield and 
Powell will be under Mr. Hessler's di- 


rection. 
* 


AMERICAN. Car & Founpry Co.— 
G. L. Gabrielson has been appointed 
sales agent in the Pittsburgh, Pa., office 
of the American Car & Foundry Co. Mr. 
Gabrielson formerly was in the miscel- 
laneous products division of the sales 
department at New York. 


* 

Снслсо Ram way Equipment Com- 
pany.—J. M. Brophy has been appointed 
assistant manager of sales, a newly 
created position, for the Chicago Rail- 
way Equipment Company, Chicago. 


* 
Cumax-MotyspenuMmM COMPANY. — 
Richard H. Marshall, formerly produc- 
tion metallurgist of the Timken Roller 
Bearing Company, has joined the metal- 
lurgical staff of the Climax Molybdenum 
Company at Chicago. 
* 


INTERNATIONAL STEEL COMPANY.— 
Henry Bohnsack, president of the Inter- 
national Steel Company, Evansville, Ind, 
has been elected chairman of the firm: 
board. Walter С. Koch, senior vice- 
president and in charge of International's 
railway division, has become president 
and chief executive officer. Wesley D. 
Hamilton, vice-president and also in 
charge of the railway division, has been 
elected vice-president and director of 
sales. 

* 

Youncstown SHEET & Tuse Co.—D. І. 
Markle, Jr., has been appointed district 
sales manager in charge of the New 
Orleans, La., office of the Youngstown 
Sheet & Tube Co., succeeding the late 
Orville B. Ewing. Mr. Markle has been 
associated with the company for almost 
11 years. 

* 

INDEPENDENT Pneumatic Тоог. Cow- 
PANY.—Eugene С. O'Connell, formerly 
service engineer in the Los Angeles, 
Calif., branch of the Independent Pnev- 
matic Tool Company, Aurora. Ill. has 
been appointed manager at San Fran- 
cisco, Calif, and Clarence H. Gabriel, 
formerly service engineer at the Salt 
Lake City, Utah, branch, has been ap 
pointed manager at Denver, Colo. 


* 

AMERICAN BRAKE SHOE CoMPANY.— 
The American Manganese Steel Division 
of the American Brake Shoe Company 
has appointed the Whitehead Meta! 
Products Company distributors of its 
complete line of Amsco welding prod- 
ucts. The Whitehead company operates 
warehouses in New York, New Jersey. 
Pennsylvania, Massachusetts and Mary- 
land. 

William J. Grant has been appointed 
manager southern sales for the National 
Bearing Division of American Brake 
Shoe, with headquarters in the Southern 
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States building, Richmond, Va. Mr. 
Grant was formerly sales representative 
for the company's Brake Shoe and Cast- 
ings and Southern Wheel divisions. 

Robert H. Elem has been appointed 
Pacific Coast manager of the Welding 
Products Department of American Brake 
Shoe. 

* 

Koppers Company.—The following 
changes have been made in the produc- 
tion and research departments of the 
Koppers Company: Fred Denig, vice- 
president, appointed manager of the pro- 
duction department, succeeding Hugh C. 
Minton, who has resigned because of ill 


health; G. Frank JD'Alelio appointed 
vice-president and manager of the re- 
search department, the position formerly 
held by Mr. Denig, and 4. R. Powell, 
formerly assistant manager of the re- 
search department, appointed associate 
manager of that department. 


* 


Monroe Auro EQUIPMENT COMPANY.— 
The following agencies have been estab- 
lished to facilitate repair service on 
Monroe railroad shock absorbers: the 
Durham Company, New York; lllinois 
Auto Electric Company, Chicago; Tri- 
State Distributing Corporation, Cincin- 


LOGGED 


Accurately eens Dependably 


Over Hundreds of Thousands of Miles 


Like the Diesel locomotive itself, VALVE PILOT DIESEL SPEED 
RECORDERS roll up huge mileage totals in uninterrupted service. In 
all sections of the country—on every make of road Diesel—these in- 
struments are recording speeds with typical Valve Pilot precision and 
durability. Repeated calibration checks and service reports reveal their 


unfailing, lasting accuracy. 


For the complete story of Diesel performance, “DIESELOMETER” 
PRODUCTS, Valve Pilot Diesel Operation Recorders are filling a vital 
need. In addition to speeds, these instruments record pertinent details 
of throttle, reverse and transition lever operation, dynamic braking, 
automatic train signal forestalling, etc. Here in one “package” you have 
the key to better, more profitable use of your Diesel investment. 


Write for full particulars. 


230 Park Avenue, New York 17, N. Y. 
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nati, Ohio; Electric Power Maintenance 
Company, Cleveland, Ohio; Knorr-May- 
nard, Inc, Tampa, Fla.; Battery & 
Starter Co., Buffalo, N. Y.; Service Sales 
of Pittsburgh, Pa.; Roberts Brothers 
Company, Washington, D. C., and Motor 
Ignition Company, Philadelphia, Pa. 


Obituory 


CuanLEs Epwarp Brown, JR. vice 
president and general sales manager of 
the Okonite Company, died on November 
8. Mr. Brown was 55 years old. 


PERSONAL 
MENTION 


General 


ARTHUR C. GREENsETH has been ap- 
pointed general mechanical  superin- 
tendent of the Duluth, South Shore & 
Atlantic which has recently been 
formed to consolidate and take over 
the properties of the Duluth, South Shore 
& Atlantic and the Mineral Range. 


F. R. Hosack, mechanical assistant to 
vice-president—operation of the Chicago, 
Rock Island & Pacific at Chicago, has 
been appointed general superintendent 
of motive power at Chicago. Mr. Hosack 
was born at Cumberland, Md., on March 
3, 1899. He began his railroad career in 
1915 as an apprentice machinist with the 
Southern Pacific at Ennis, Tex. Fol- 
lowing service with the armed forces in 
World War I, he joined the Atchison, 
Topeka & Santa Fe as a machinist at 
Temple, Tex. From 1920 to 1930. he 
was employed by the International-Great 


F. R. Hosack 


Northern at various points as mechanical 
foreman, enginehouse foreman and gen- 
eral foreman, subsequently becoming 
general foreman and later master me- 
chanic of the St. Louis, Brownsville 
& Mexico at Kingsville, Tex. He was 
appointed mechanical superintendent, 
Western district, of the Missouri Pacific 
at St. Louis, Mo., in 1937. During World 
War II, Mr. Hosack was a colonel in 
the Military Railway Service, U. S 
Army, serving in the European theater 


Another Lodge & Shipley г fette, 


Ф Practically eliminating the problem of bedway wear, Lodge & Shipley 
Model “X” Lathes are equipped with hardened and ground tool steel 
bedways (59-64 Rockwell C). Finish ground with great accuracy, 
separately from the lathe, these bedways are completely interchangeable. 
Their alignment with the lathe is assured and maintained by the tongue- 
and-groove construction. 


The shape of the bedways is all important too, particularly the front 
or angular guideway, developed entirely by Lodge & Shipley and proved 
in more than 13 years of use. All guiding of the tool carriage is done 
by a combination of bearings on front, top and angular surfaces of the 


bedway 


With this construction, the carriage is guided at a point directly above 
the driving point. Whether drive is through the rack or the lead screw, 
there is no tendency for the carriage to “twist” or climb on the bedways, 
as is the case with conventional inverted Vee bedways. Any trend toward 
such twist or climb is rigidly resisted by the dovetail design of the 
carriage bearing against the angular surface of the bedway. Full length 
adjustable gibs provide adjustment for a positive, never-varying bearing 
on the bedway. 


x: flodget Ghipley COMPANY 
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of operations. He returned to the M. P. 
in January, 1946, as assistant chief me- 
chanical officer at St. Louis. He became 
mechanical assistant to vice-president— 
operations of the C. К. І. & P. this 
past September. 


C. W. WHISTLER, JR., superintendent 
of the Logansport division of the Penn- 
sylvania, at Logansport, Ind., has been 
appointed superintendent of motive power 
of the Eastern Ohio division, with head- 
quarters at Pittsburgh, Pa. Mr. Whistler 
was born at Ellwood City, Pa., and en- 
tered railroad service in 1923. Follow- 
ing service as master mechanic and 


superintendent of motive power, he be- 
came superintendent of the Logansport 
division in 1948. 


Grant Н. ArrasmitH has been ap- 
pointed mechanical inspector for the Chi- 
cago, Burlington & Quincy at Chicago. 


А. Н. Оѕтвекс, mechanical inspector 
of the Chicago, Burlington & Quincy at 
Chicago, has retired after 44 years. 


J. S. BELL, superintendent of motive 
power of the Eastern Ohio division of 
the Pennsylvania at Pittsburgh, Pa., has 
been transferred to the Eastern Pennsyl- 
vania division at Harrisburg, Pa. 
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EFFICIENCY 


Trouble-free, 100% automatic in opera- 
tion, the AMESTEAM GENERATOR re- 


quires no chimney draft, only a simple 
vent to the atmosphere. Here is compact 
steam efficiency at its best. This unit takes 
up only one-third the space required by 


the conventional boiler. 


Important sav- 


ings include elimination of boiler room 
labor and the fuel-saving advantages of a 


80% Thermal Efficiency 
100% automatic 


Abolishes boiler room 
labor 

Uses oil or gas fuel or a 
combination of both 

No smoke—no soot 

Takes up 1/3 the space of 
conventional boilers 

Suitable for multiple in- 
stallations 

Delivered complete ready 
for service connections 
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thermal efficiency of over 80%. 

Ideal for low-pressure heat in station or 
shop, also for high pressure work for sand 
drying, Diesel de-icing and a host of other 
railroad applications. 

Single units from 10 to 400 H.P. Suitable 
for multiple installations. Design pressure 
—15 to 200 lbs. Higher pressures on order. 
See what this modern boiler can do for 
you. Phone, write or wire. 


RAILROAD SUPPLY 


and 


EQUIPMENT, INC. 


First Federal Building 


148 ADAMS AVE., SCRANTON 3, PA. 


Phone Scranton 7-3391 
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Electrical 

L. Е. WiLLiAMS, assistant electrical en- 

gineer of the Southern Pacific Lines at 

San Francisco, Calif, has been pro- 

moted to electrical engineer at San 
Francisco. 


PauL LEBENBAUM, electrical engineer 
of the Southern Pacific at San Fran- 
cisco, Calif., retired recently. 


С. W. Kanter, electrical inspector of 
the Southern Pacific, has been appointed 


assistant electrical engineer at San 
Francisco, Calif. 

Car Department 
STEPHEN МАСҮ, assistant foreman, 


Pittsburgh (Pa.) car yard, Pennsylvania, 
has been appointed foreman at that 
yard. 


R. B. DULANEY, assistant to foreman car 
department of the Atlantic Coast Line, 
has been appointed assistant superinten- 
dent car department, at Wilmington, N. C. 


E. S. Hasster, foreman, Pittsburgh 
(Pa.) card yard, Pennsylvania, has been 
appointed foreman, steel car shop, Pitts- 
burgh Division, with headquarters at 
Pitcairn, Pa. 


G. H. Rea, foreman steel car shop, 
Pittsburgh Division of the Pennsylvania 
at Pitcairn, Pa., has been appointed fore- 
man No. 1 yard, Pittsburgh Division. 


B. M. Harter, foreman No. 1 Yard, 
Pittsburgh Division of the Pennsylvania 
at Pitcairn, Pa. has been appointed 
foreman No. 4 Yard, Pittsburgh Divi- 
sion. 


Master Mechanics 

And Road Foremen 

Bert BusH, road foreman of engines 

of the Chicago & Eastern Illinois, has 

retired after 48 years of service with 
that road. 


Fren К. Butts, master mechanic of the 
Hannibal-Centerville divisions of the 
Chicago, Burlington & Quincy at Hanni- 
bal, Mo., has retired. 


Lioyp С. HARVILLE, assistant master 
mechanic of the Galesburg (Ill) and 
Ottumwa-Creston (Iowa) divisions of the 
Chicago, Burlington & Quincy, has been 
appointed master mechanic of the Han- 
nibal-Centerville divisions, with head- 
quarters at Hannibal, Mo. 


W. V. Amic, assistant master mechanic 
of the Eastern division of the Pennsyl- 
vania, has been appointed master me- 
chanic of that division, with headquar- 
ters at Pittsburgh, Pa. 


James К. Van NonTWICK, general fore- 
man of locomotive repairs of the Chicago, 
Burlington & Quincy at Galesburg, Ill., 
has been appointed assistant master me- 
chanic of the Galesburg (Ill. and 
Ottumwa-Creston (Iowa) divisions. 


С. К. Weaver, master mechanic of the 
Eastern division of the Pennsylvania at 
Pittsburgh, Pa., has been transferred to 
the Maryland and Delmarva divisions. 
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New Edition METAL 


LAYING OUT FOR BOILER MAKERS PROTECTING 


By GEORGE M. DAVIES 
Assistant Engineer of Motive Power, New York Central 


Hennessy Lubricator Co., Inc. 
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EEP LOCOMOTIVES 


RUNNING 


6% e ag? 
WITH 930+, TRACTION GEARS 


Reduce lost locomotive time caused by fatigue failures 
and short gear life! 
CAPITOL GEARS are used by many leading railroads of 
the nation. Engineered design . . . high quality materials 
precision cutting ... correct heat treatment plus 
"know how" of over 42 years of gear manufacturing ex- 
perience assures you of longer service under the most 
severe operating conditions. Let us make your next gears! 
e HEAVY DUTY PINIONS* range from 7" to 9" 
e RUGGED DRIVE GEARS range from 15" to 60" 
Send your gear prints to us today for money saving quo- 
tation of long life gears. 


fj AUTO ENGINE WORKS, Inc. 


331-R М. HAMLINE AVE, ST. PAUL 4, MINN. 


Send for Your Copy of this New Car Chart Today 


DIAGRAM of the STANDARD A.A.R. STEEL BOX CAR 


30 Church St. 
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37 x 27V2 inches, 106 parts numbered and named, $.75 
Quantity Discounts on Request 


SIMMONS-BOARDMAN PUBLISHING CORPORATION 


New York 7, N. Y. 


The Proof of a Product is its Endorsement 


hardened and ground steel pins and 
bushings last longer. That's why so 
Experience has proved that Ex-Cell-O 
many American railroads have stand- 
ardized with Ex-Cell-O products. They 
have found that by absorbing road 
shock and vibration, Ex-Cell-O pins 
and bushings reduce wear on costly 
foundation parts; cut "down time" to 
a minimum; frequently give from four 
to six times longer service than other 
pins and bushings. Write for Bulletin 
32381 for list of standards. 


HARDENED AND PRECISION GROUND 
STEEL PINS AND BUSHINGS 


Railroad Division EX-CELL-O CORPORATION Detroit 6, Michigan 


| UNDERWOOD PORTABLE MACHINE TOOLS 


For Railway Shops and Engine Houses 


Left: The Underwood Boring Bar illustrated 
is designed for reboring all sizes of locomo- 
tive cylinders and valve chambers. 


Below: The Underwood Portable Crankpin 
Turning Machine returning crankpin in posi- 


| 


OTHER UNDERWOOD TOOLS: 


Portable Facing Arms 

Rotary Planing Machines 

Locomotive Cylinder or Dome Facing 
Machine 

Portable Pipe Benders 

Rotary Flue Cleaner 


H. B. UNDERWOOD CORPORATION, PHILADELPHIA 23, PA., U.S.A. 
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THIS TEAM packs a POWER PUNCH 
in NORFOLK & WESTERN locomotives! 


Ten new NORFOLK & WESTERN 2-8-8-2 Class Y-6B Mallets 
take the track . . . each equipped with BAKER VALVE GEARS 
for greatly improved starting, plus high speeds on less fuel and 
water! Working right along with the Pilliod Company's famous, 
alloy - steel - improved BAKER VALVE GEARS are McGILL 
MULTIROL BEARINGS, with two rows of small diameter rollers, 
thrust washers to take up lateral wear, through-hardened race 
ways, and design that makes it possible to lubricate with either 
grease or oil. BAKER VALVE GEARS, equipped with McGILL 
MULTIROL BEARINGS — a winning team for power-perform- 
ance and real economy every trip! 


Speed up Freight Movements 
with Diesel-Powered Radio Communications 


Radio communications systems . . . with Witte Dieselec- 
tric Plants furnishing the power supply . . . have been 
developed to the point where through trains can handle 
single-car, way-station movements and still shorten be- 
tween-terminal time. 

For example, on a large Southwestern railroad, the in- 
stallation of end-to-end radio has saved an average of two 
hours and 40 minutes on a single-track, 280-mile mainline 
run. 

Because of continuous power, the handling of this class 
of movements, through radio, becomes really practical . . . 
with the proven reliability found only in Witte Dieselectric 
Plants. 

Witte has had wide experience in making Dieselectric 
Plant installations for communications . . . as well as 
refrigeration, lighting, cooking and signalling . . . on many 
of the nation's leading railroads. Our railroad sales engi- 
Witte Dieselectric Plants ore compact—require neers will be glad to discuss with you installations on your 
little valuable space in a caboose. They are line; there's no obligation. 


ilable f 3 10 KVA-AC, 2.4 8 KW-DC. 

TE * WITTE ENGINE WORKS 

Dept. AB-12, Kansas City 3, Mo., U.S.A. 
Division of Oil Well Supply Company 


WITTE DIESELECTRIC PLANTS AND DIESEL POWER UNITS 
UNITED STATES STEEL 


9-1888 
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ЖЕ MOTOR WHEEL CORP. LANSING 
CERTIFICATE of APPROVAL = NATIONAL RAILWAY REPRESENTATIVE T | $ 
Numbers 6, 7, 12,13 T-Z RAILWAY EQUIPMENT CO. 


A.A.R. Specification M-120-47 $ : 
ООО 8 S. Michigan Ave., 


Serrated top edges of the bearing bars 
in Blaw-Knox Steel Grating give a foothold 


with teeth in it on tank car running boards, 
brake steps and platforms. т 


Easy installation, easy replacement when damaged, 


long life and ruggedness, and open self-cleaning con- ELECTROFORGED STEEL 
struction are valuable additional features. 
Quick delivery to meet your requirements. RUNNING BOA RDS, 
Send for Bulletin No. 2228 BRA KE STEPS, A ND 


BLAW-KNOX DIVISION 


of Blaw-Knox Company PLA TFORMS 
2039 Farmers Bank Bldg., Pittsburgh 22, Pa. FO R TA N K CA RS 


Representatives in Principal Cities 
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AB-70 TRIPLE VALVE 
ASSEMBLY KIT 


A Great Time-Saver in Repair Shops! 


Here's a set designed to increase the efficiency of 
anyone doing A-B brake repair work on freight cars 
because it provides all the necessary tools for triple 
valve assembly operations in one compact kit. Can 
be used with either hand or power driven tools. 


Set includes Bristo Spline Socket for quick action 
chamber charging choke; Bristo Spline Socket for 1/2" 
choke; Bristo Spline Socket for 5/8" plug; special screw 
driver bit, 9/16" x 3/32" blade; a 1" and 7/8" single hex 
socket; and a 9/16" single hex tapered socket. 


Railroad Division 


SNAP-ON TOOLS CORPORATION 


sens 28th Ave. Kenosha, Wisconsin 
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MAGNUS TYPE "IV" 
DIESEL STEAM 
GENERATOR 
SAFETY VALVE 


Specifically designed for 
use on steam generators, 
the Magnus Type "IV" 
Safety Valve includes all 
the right features. Case 
is completely serrated to 
dissipate heat rapidly, 
keep the spring reliable 


and accurate. Specially 


designed nickel alloy 


Pat. Applied For 


spring permits setting for either 245 lb. or 300 lb. 
steam generator. Silver nickel alloy feather valve— 
bronze adjusting ring. Approved by The National 


Board and the ASME. 


WRITE FOR COMPLETE DETAILS 


MAGNUS BRASS PRODUCTS 


Diesel Engine Devices € Mechanical Lubricators e “Positive” 
Oil Feed Dividers ө 
Geuges e 


MAGNUS BRASS MFG. CO. 


SALES AGENT OF NATIONAL LEAD CO. 


Injectors, etc. өе  """Maglucent'" Water 


High Pressure Castings 


525 READING ROAD e CINCINNATI 2, OHIO 


^ What you mean, son, 


is NATIONAL 
SEAMLESS." 


LD-TIMERS don't have to guess 

when the call is out for the best 
in boiler tubes. They know from ex- 
perience that when it comes to de- 
pendability, easy installation and 
long-time service there's nothing 
that fills the bill quite so well as 
NATIONAL Seamless. 

During more than 60 years' devel- 
opment of steam motive power, as 
conditions of service have become 
tougher and tougher, these superior 
boiler tubes that are pierced from a 
solid. billet of steel have met every 
test. 

That's because in these famous 
*Walls without Welds," there's no 


weld—no line of potential weakness. 
The unique piercing process, pio- 
neered by NATIONAL, offers positive 
assurance of uniform wall strength, 
provides the structural homogeneity 
and the assured safety, security, and 
dependability of a solid forging. 
NaTIonaL Seamless Boiler Tubes 
are further distinguished by their 
better heat transfer characteristics 
and by their higher creep strength at 
elevated temperatures. Both result 


“For this job | want 
the strongest, most dependable 


boiler tubes made.” 


from the fact that they are made 
from completely “killed,” that is, 
thoroughly de-oxidized steel. Their 
well-known ease of installation is in- 
sured by complete annealing that 
provides just the right balance be- 
tween strength and ductility. 
Remember, whether it’s for new 
construction or for repairs, there’s 
only one way to do a good job—use 
the best tubes you can buy. 
NaTIONAL Seamless is the name. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(Tubing Specialties Division) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Seamlesa BOILER TUBES 
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ESSO DIESEL FUEL IS... 


SOLD IN: Maine, Vt, М. H., Mass., Conn., R. 1., N. Y., Penna., 
ti. J, Del., Md., D. C., Va., W. Va., N. C., S. C., Tenn, Ark., La. 
8330 STANDARD OIL COMPANY — Boston, Moss.— New York, 
i^ Y.-- Elizabeth, N. J.— Baltimore, Md.— Richmond, Va.— Chorles- 
Ia, W. Va.— Chorlotte, N. C.— Columbia, 5. C.— Memphis, Tenn 
bitte Rock, Ark.— New Orleon:, La 

ЁЗУО STANDARD O!L COMPANY OF PENNSYLVANIA — 
Philodelphio, Po 


EVERY DROP OF 


America's largest petroleum 
laboratories — where a staff of over 2000 
scientists and technicians make sure Esso 
Diesel is always a fine, high-quality diesel 


fuel. 


test under actual operating con- 
ditions in a specially test-equipped two- 
unit 2700-horsepower Diesel locomotive 
that makes sure every Esso Railroad 
Product will do its best job on the job. 


Esso Railroad Product 
orders by our Esso Sales Engineer...to 
make sure Esso fuels and lubricants are 
performing to your satisfaction. Call in 
an Esso Sales Engineer on any fuel or 


lubrication problem. 


Haw 


New Refined Compounds for Longer Wear . . . 
Higher Resistance to Temperature Extremes 


They're in production now! The famous prewar 
Red Dayton V-Belt, hailed by railway men as the 
finest V-Belt made! And they are better than ever! 
New compounds, new fabrics, born and refined 
through wartime research, give them even longer 
belt life, cut maintenance sharply, perform at rated 
capacity, regardless of temperature extremes. 

In actual use, these new belts have already far 
surpassed all previous mileage records. And in 
extensive field tests they have outperformed other 
make belts as high as two to one. 

Equip vour under-car drives with them now. Get 
the dependable, trouble-free performance so vital 
todav to passenger comfort. All sizes are available, 
for both passenger cars and diners. See your nearby 
Dayton Railway Engineer, or write Dayton Rubber, 
Railway Division, Dayton 1. Ohio. 


LOOK FOR THE DAYTON “RED” V- BELT 


'The distinctive red color of these V-Belts is the 
result of special compounds used to give 


amazing resistance to temperature extremes. It 
is also your guarantee of new mileage perform- 
ance. Specify and demand Dayton “КЕР” 
Railway V-Belts, for more belt miles at less cost. 


There's a Dayton V-Belt Drive for every need * Stocks in Dayton, New York, Chicago and Los Angeles 
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